- "I' el ae i)
B omsegi

At e T
AR

T RS-

,,._
A

T TR
S 1 ik

E



www.americanradiohistory.com

u
we ilustrate e

- o
pring 10 engme_efs oW
¢ UTC production *

0
er'\u\ of mo

mat

wide recogmiio

FOR TRANSFORMERS

s o This high gain trans-
former is used in a 60
cycle chopper circuit

BROAD BANL 7 B : for measuring small
SHARP CUTGIF < DC voltages—primary
FILTER _ inductance 10 Hys.
Ratio 250:1 — 100 DB

of shielding.

e

M fa

! | This unit weighs but
NARROW BAND 1L | | SRNTT 1.3 oz. The rectifier in

which it is employed
SHARP CUTOFF delivers 2000 V DC
FILTER

with vibrator-battery
input.

This input transformer
was the perfect an-

swer for an amplifier

ATTENUATES y P with o difficult hum
10KC TO 30 - I problem. The lock-
MEGACYCLES _ 5 ing universal joint

mounting permits ori-

entation to point of
minimum hum level.

3 | s - This pulse transformer
LOW FREQUENCY [ e e e o ; - i has tight require-
— LOW PASS |1 [ ments. Frequency re-
— T sponse is =3 DB from

LI ' : 80 KC to 4 MC.

Write for our Catalog P5-408

250 VARICK STREET NEW YCRK 13, N.Y. T ———
EXPORTWDIVISION;‘J:! EAST 40th STREET. NEW YORK 16. N. Y., CABLES: “"ARLAB"

N NPT
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THE CRYSTAL TRIODE. . ... . et e e e e Cover

Revolutionary Transistor containing second cat whisker serving as control element provides power gain of 100 up to
10 megacycles. Bell Laboratories team William Shockley, John Bardeen and W. H. Brattain examine their important
development (story on page 68)

THE TRANSISTOR—A Crystal Triode. . ... ... ... ... i et e e 68
Science adds crystal triode to family of electronic devices; it operates on newly discovered principle

JTAC—Its Purpose and Program . . .. ... ... . ... . . . ..t i 72
New group, replacing RTPB, will advise government and industry on allocations and standards

TELEVISION FRONT ENDS, by A. D. Sobel. . e 76
Current trends in r-f amplifier, oscillator and mixer design

HIGH-SPEED REVOLUTION COUNTER, by Alvin B. Kaufman. . ... ... 80
Aircraft cabin supercharger performance is checked without adding impeller load

DIELECTRIC HEATING OF THIN FILMS, by Theodore C. Gams . . . ................ ... 83
Using novel electrodes, high power at low frequency is delivered to load

TRANSCRIPTION RECORDINGS FOR THE HOME. . . ... .. .. .. . . . e 86
Close-cut grooves, plus 33V3-rpm speed, achieves long playing time

TRANSDUCTOR FUNDAMENTALS, by Sven-Eric Hedstroem and Lennart F. Borg. ... .................... 88
Analysis of magnetic amplifiers shows amplification and response time that can be obtained from them

DRY-CLEANING ELECTRONIC EQUIPMENT, by Joseph Albin ... ....... ... ... .. ... .. . ... 94
Dirty chassis are cleaned by air pressure and solvent

SUPERREGENERATIVE DETECTION THEORY, by William E. Bradley. .. ....... ... ... ... ... ........... 96
Bandwidth and signal-noise ratio are shown to depend on shape of quenching wave

SUPERREGENERATOR DESIGN, by Alan Hazeltine, D. Richman and B. D. Loughlin..... .............. 99
Method of deriving selectivity curve from quenching waveform is developed

CIRCULAR POLARIZATION IN F-M BROADCASTING, by Carl E. Smith and Robert A. Fouty.............. 103
Novel transmitting technique makes placement of receiver antenna less critical

LOW-FREQUENCY OSCILLATOR, by Joseph F. Keithley. .. ....... ... ... 108
Stable circuit comprises a tapped variable high resistance and nonlinear negative feedback

DIGITAL COMPUTER SWITCHING CIRCUITS, by €. H. Page. .. .. ... nn 110
Basic operational requirements and switching techniques are described
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EL-MENCO’S
NEW CM 15

miniature capacitor
9/32” x 1/2” x 3/16”

actual size

This tiny capacitor for radio, television and other electronic applications
/ combines compact design with proven performance. Molded in low-loss bake-

lite the CM 15 is famous for dependability. Impregnated against moisture, it de-
5 livers at maximum capacity under extreme conditions of temperature and climate.

CM 15 FEATURES

® 500 D.C. working voltage

2 to 420 mmf. capacity at 500v. DCA
2 to 525 mmf. capacity at 300v. DCA
Temperature co-efficient 0 + 50 parts per million per degree C. for most capacity values

6-dot color coded to Joint Army-Navy Standard Specifications JAN-C-5

LI I

SPECIFY EL-MENCO for your product

from the Tom Thumb CM 15 to the CM 40, all El-Menco capacitors give
you — and your product - dependable performance, endurance, and accuracy.

Send for catalog — Specify El-Menco Capacitors.

THE ELECTRO MOTIVE MFG. CO., Inc.
WILLIMANTIC, CONNECTICUT

e A : 3
'.‘: .:' S ‘_: 'Z‘.-.'. - "
% . ol 7 ety B B
. ARCO ELECTRONICS 135 Liberty St. New York, N. Y.
1 Y o Sole Distributors for Jobbers and Retailers in U. 5. and Canada
el z s L] Foreign  Radio  and  Electronic
: REVRSECT > g Manufacturers communicate  direct
e A by with  our Export Department at
=5 e Waillimantic, Conn. for information.
MOLDED MICA MICA TRIMMER

» CAPACITORS

2 September, 1948 — ELECTRONICS
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DRY DEVELOPED

new, better BLACK [ine prints

Here are positive line working prints that are amazingly clear and easy to
read. Every detail on the original pencil drawing is reproduced in crisp, dense
black lines that stand out in sharp contrast against the white background.

It has been the goal of K&E in developing Heliost, to bring you a better, more

dependable line of dry diazo reproduction materials than had ever been made

before. To achieve this, K&E established a new, modern plant for the manu-

facture of Helios materials exclusively. We not only make the finished products

—but we manufacture, to our own exacting standards, the required color-forming

components. You see the results whenever you make prints on Helios papers,

cloths or films—for their consistently high quality is due to the fact that, from

start to finish, Helios materials are made

. _ £ with the skill, care and vigilance charac-

' teristic of K&E throughout 81 years of

| making drafting and reproduction ma-
terials and equipment.

You can make positive line working prints on black line, blue line or maroon line
opaque Helios papers or cloth directly from original drawings, layouts, letters,
documents, forms. Or you can save your originals and reproduce positive line
working prints directly from positive line intermediate originals on Helios trans-
parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. 1.,
or ask your K&E Dealer or K&E Branch for a demonstration. Remember . . .
you're positive with Helios!

y/
‘.
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Draf img.
Reprodw.iran,
Stwveying cuipment
and Maerigls.
Siide rles,
Measuring Tapes.

H e g—— . 2
Lk zn..ncf.im""" =
e —t

KEUFFEL & ESSER CO.

EST. 1867
NEW YORK - HOBOKEN, N. J.

CHIZAGO * ST, LOUIS * DETROIT ¢ SAN FRANCISCO
tReg. U. 5. Pat. Off. LOS ANGELES * MONTREAL

ELECTRONICS — Segtember, 1948 3
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INSUROK is a registered trade-mark of The

Richardson Company.

When it comes to serving industry through
plastics, the names of Richardson and
INSUROK command respect and attention

in high places.

To our old friends, we offer assurance that
past high standards of quality and materials
and skilled workmanship will be zealously

protected.

To new prospects, we offer an invitation—
let us prove our claim that Richardson
experience, talents and facilities can mean
worthwhile benefits for you in meeting

your plastics requirements.

“Yhe RICHARDSON COMPANY

CLEVELAND o

LOCKLAND, OHIO L] FOUNDED IN 1858
Sales Headquarters: MELROSE PARK, ILLINOIS

DETROIT e INDIANAPOLIS e MILWAUKEE e NEW

BRUNSWICK. N.J. e NEW YORK e PHILADELPHIA e ROCHESTER e ST. LOUIS

S — \/irieRvivaerga S = e s akeadatat o ey o O )
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aYou ¢AN coNTROL MULTI-TOWER ARRAYS 1HIs SIMPLE way

1 Use one 2 Add a compact

Antenna Control Unit Phase Control Unit
for two towers for each additional tower

The Western Electrie 33C An-
tenna Control Unit includes a
branching circuit and two
phase shifters, and permits ud-
justment of the current ratio
and phase relation hetween the
element currents of two towers,
This unit handles up to 10 kw.

Does your pattern eall for  Phase Control Units to be
an array of 4 or even 6 connected to taps on the
towers? Then merely or-  branching transformer of
der the necessary number  the 33C. The 34A handles
of compact 3tA Antenna  up to 10 kw,

TYPICAL CIRCUIT DIAGRAM SHOWING TWO 34A You can use Western Electric An-
ANTENNA PHASE CONTROL UNITS CONNECTED
TO BRANCHING TRANSFORMER OF 33C ANTENNA
CONTROL UNIT FOR CONTROL OF 4-TOWER ARRAY. ratios and phase relationships. The
ADDITIONAL 34A’S MAY BE CONNECTED AS NEEDED master 33C Antenna Control Unit

FOR AS MANY AS 6 TOWERS. is styled to harmonize with cabinet
- design of Western Electric AM

! [ i Transmitters, The 34A Phase Con-
: i96 I""C 96? ! trol Unit measures only 2’ high,
] 3 3’7" wide, 2’ deep, and requires no

Tq i1 e e
1= front-of-panel line-up space.

=7 - QUALITY COUNTS-

- - ad
34A Phase Control Unit

tenna Control Equipment to good

advantage in controlling current

1
|
.
|
|
|
|
i
|

-
[
0

IL___“_.

—i}-7

3

e 92
LL_____.___

For complete information on Western Electric An-

== 7
jr‘WE : tenna Control Equipment, send the coupon below.

) I—( —————— T D S WD SR S e e e )

WY

mm

sravhar Electric Company, B-3%

120 Lexington Avenue, New York 17, N. Y.
Gentemen: Please send me Bulletin T-2513,

Western Electric Antenna Control Equipment.

NZIHIP

i
1
[
i
'
|
{
i
(S

Company.

Addres:

City

33C Antenna Control Unit 34A Phase Control Unit

DISTRIBUTORS: IN THE U 5 A ~
Groybor Electric Company
CANADA AND NEWFOUNDLAND =
Northern Electric Compony, Lid

ELECTRONICS — September, 1948 5
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Cast to 1.005" aceuracy!

Lower production costs, design flexibility,
resistance to rust and corrosion...you get them
ALL when you use INCO Nickel Alloy preci-
sion castings!

Casting, instead of forging, forming or
machining saves shop time and tool costs. INCO
precision castings of Monel*, Nickel, and Inco-
nel* can usually be used just as they come from
the foundry. The sand blast finish is so fine that
additional machining is rarely required.

And as for accuracy...*.005" per inch is the
common production tolerance. Even closer
limits can often be maintained when needed.
Add to accuracy the fact that intricate contours
are more easily produced by casting than by
any other method—and you have a combination
that will solve many a tough design problem.

Another important advantage...Inco Nickel
Alloys can be used to greatly extend the life of

a product. These rustless, strong materials are
highly resis-ant to heat, corrosion, abrasion and
fatigue.

Check w th INCO if your machining costs
are running high. If modern precision casting
techniques can solve your problems, you will
be assured of mass-production economies plus
a dependable source of supply.

Simply send a print and a sample, if avail-
able, with the quantities needed. We will be
glad to tell you whether or not precision cast-
ing is practizal for your problem.

Meanwhile, perhaps you have other metal
problems. Gur newest publication “66 Pracrti-
cAL IpEAS FOR METAL ProOBLEATS 1N ELECTRICAL
Probucts” shows how other manufacturers have
solved scores of tough design questions. Send
tor it today.

*Reg., UL R, Pat. O,

The International Nickel Company. Ine.

67 Wall Street » New York 5. N Y.

EMBLEM

NICKEL

TRADC mae

OF SERVICE

. ALLOYS

MONEL® » “K'*MONEL o “S"*MONEL « “R"*MONEL » “KR""* MONEL o INCONEL* o NILKEL « “L"* NICKEL « “Z""* NICKEL

September, 1948 — ELECTRONICS
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Exclusive Manufacturers of Communications Network Components

Cycles

The big three out of 30 types of
toroidal coils we are supplying.
TC-1 any ind. up to 10 hys.
TC-2 any ind. up to 30 hys.
TC-3 any ind. up to 750 hys.

Attenuations in DB

/ S-105 Wideband Filter
1 I 1 1 |

©Q O v © 1 O v o w
L - - N~

% of Center Frequency

Wide band sharp cutoff band pass.
Size: 2 x 3V, x 6%.

YONKERS 2, NEW YORK

CABLE ADDRESS “‘BURNELL

ALL INQUIRIES WILL BE PROMPTLY HANDLED . . . WRITE FOR TECHNICAL INFORMATION
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J"; sweet music to us...and to our customers,
we think, to know that Karp Metal Products Co., Inc. soon will
move into a brand new streamlined building of 70,000 square
feet of space, with a 600 foot frontage.

Qur new plant will be the last word in modern manufacturing
quarters, equipped with the newest and most efficient machinery
and facilities, including the most complete and up-to-date paint
ond finishing department, scientifically air conditioned and
dustproof. These advancements will enable us to extend the
scope of the precision service we render the leaders of the radio
and electronics industry.

Your loyal patronage has helped make possible this expan-
sion, and you may be sure the favor will be returned in the form
of greater production and better-than-ever Karp service . . .
from the simplest chassis to the most elaborate console.

Ask For Our Informative New Catalog

KARP METAL PRODUCTS C€O., INC.

124 - 30th Street, Brooklyn 32, New York

Ceoslom %w}%mm tre Sheol NMelad

September, 1948 — ELECTRONICS
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POWERSTAT
= Type 1256

POWERSTAT

VARIABLE TRANSFORMERS

FOR

POWERSTAT variable transformers are not limited to
laboratory, test panel or low power applications. As
single units or as ganged assemblies, POWERSTAT
types 1156 and. 1256 provide smooth, precise, continu-
ously adjustable variable a-c voltage for heavy duty
requirements,

Type 1156 operates from a 115 volt, single phase, 50/60
cycles source to deliver 0-135 volts, 45 amperes output.
Type 1256 delivers a variable output of 0-270 volts, 28
amperes from a 230 volt, single phase, 50/60 cycles line.

To obtain higher single phase ratings, types 1156 and
1256 are series, parallel or parallel-series connected, in
ganged assemblies of 2, 3, 4 and 6 — operating on a
common shaft. POWERSTATS in this arrangement can
be supplied in 115, 230 or 440 volt ratings with output
currents as high as 270 amperes. Three phase units are
available in the same ratings. As many as 18 individual
POWERSTAT types 1156 or 1256 can be employed in
a three phase assembly. Type 1256-18Y (18 POWER-
STATS with a single control) delivers 0-515 volts, 168
amperes from a 440 volt, three phase 50/60 cycles source.

Motor drive is recommended for heavy duty POWER-
STATS. It gives finger-tip operation from a conveniently
located push-button station, with the same smooth control
found in the smallest manually-operated unit.

Whether your variable voltage requirement is 1 or 150
KVA, there’'s a POWERSTAT variable transformer to
do the job.

POWERSTAT :

The Superior Electric Co., 409 Meadow St., Bristol, Conn. Type MW 1156-6Y

SWPERIgR 'f e
e

Superior Hectric cot- c"m“_ i
olog — Bulletin 547 :

— is yours for the

BRISTOL, CONNECTICUT xkings Whtssradarp

POWERSTAT VARIABLE TRANSFORMERS o VOLTBOX A-C POWER SUPPLY o STABILINE VOLTAGE REGULATORS

ELECTRONICS — September, 1948 9
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General A pplication

LOAD RANGE *REGULATION
MODEL  VOLT-AM2ERES ACCURACY

Extra Heavy loads | 150 25-150  o0.5%

3-Phase Regulation 250  25-250  0.2%
LOAD RANGE *REGULATION 500 50 - 500 0.5%

LOAD RANGE *REGULATION M MODEL  VOLT-AMPERES ACCURACY

"MODEL  VOLT-AMP:ZRES ACCURACY i 5 0;0* ook 50D 0.5% 1000 ;881888 8§:§°
: = V) - . o

3P15,000.1500-15.000 0.5% & - o B - :

. 10,000+ 1000- 59
3P30,000 3000-30.000  0.5% 12’888:, :ggg_:?ggg gjoﬁ
3P45,000 4500-45000  0.5% ' ' >

* Harmonic Distortion on above models 3...
Lower capacities also available. i

400-800 Cycle Line
INVERTER AND GENERATOR REGULATORS
FOR AIRCRAFT.

Single Phase and Three Phase

LOAD RANGE *REGULATION
MODEL  VOLT-AMPERES ACCURACY

D500  50-520 0.5% GENERAL SPECIFICATIONS:

f D1200  120-1200 0.5% | * Harmonic distortion max. 5% basic, 2% "“S" models
| 3PD250 25-250 0.5% b 2 rdvel Vi \ s dels)
3PD750 75750 0.5% npu* voltage range 95-125: 220-240 volts '—2 models
Other capacities also available | Ovutput adjustable bet. 110-120: 220-240 (—2 models)
T : ; Recovery time! 6 cycles: * (9 cycles)
: Input frequency range: 50 to 65 cycles
Power factor range: down to 0.7 P.F.
Ambient temperature range: —50°C to +50°C
All AC Regulutors & Nobatrons may be used with no load.

*Models availeble with increased regulation accuracy.

¥ ' ’ Special Models designed to meet your unusual applications.

. { Write for the new Sorensen catalog. It contains complete

The NOBATRON l"‘e specifications sn standard Voltage Regulators, Nobatrons,

Output Locd Range ‘ Increvolts, Tramsformers, DC Power Supplies, Saturable Core
Voltage DC Amps Reactors and Meter Calibrators.

15-40-100 000000 200000 000000 000000 060000 000000 PSSO ES

15

s SORENSEN & GO., inc.

« Regulation Accuracy 0.25%, from 1/, STAMFORD CONNECTICUT

to full load. Represented in all principal cities.

September, 1948 — ELECTRONICS
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WHISTLER ADIUSTABLE DIES...USED BY OVER 1000 MANUFACTURERS

simple, accurate, and economical to

use Whistler adjustable dies for the
tough jobs. Complicated patterns can be
set up quickly. It’s casy to change hole
arrangements too. . without waiting and
at no extra die cost. New HU-50 units,
that pierce at 90° anglc, can be used
in conjunction with standard perforating
equipment. Fewer press operations are
necessary.

lEADING manutacturers find it fast,

Savings, through continued re-use of the
same dies in different arrangements on
many jobs, are mcst important.

Whistler adjustable dies can be used in
practically every type press. Standard

sizes of punches and dies up to 3" are
// / available in a hurry. Only a few days are
V !//l// /4 /] necessary to get special shapes made to
?;‘l. n (A LA BA A : order.
Al i '-

A
S. B. WHISTLER & SONS, INC.

742 Military Road Buffalo 17, N. Y.

HU-50 Perforating unit used
in conjuction with standard
Whistler adjustable dies on the
same job.

“Por mone defacls on this modern way to
speed production and save money, writz for your copies
of the Whistler catalogs.

ELECTRONICS — September, 1948
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Frequency Standards

GUARANTEED
ACCURACY
1 part in 100,000
(.001%)

Uses

Time bases, rate indicators, clock systems, chronographs,
geo-physical prospecting, control devices and for running

small synchronous motors.
Type 2121 A,

TERMINATION jealured

Front and Rear
CONSTRUCTION

Standard 83" x 19" Panel

Bimetallic, temperature-compensated fork, no heating or
heat-up time is required.
Fork is hermetically sealed, no barometric effects on

HOUSING frequency.
8%" x 19" x 8" Metal Cabinet Precision type, non-ageing, low coefficient resistors use
WEIGHT where advantageous.

Non-linear negative feedback for constant amplitude
control.

No multi-vibrators used.

Synchronous clock simplifies checking with time signal.

S eciﬁcafiond

Accuracy—1 part in 100,000 (.0019,).
Temperature coefficient—1 part in 1,000,000 per degree
centigrade (or better).

Outputs—

25 pounds

St~ ® N =

T — 1. 60 cycles, sine wave, 0-110 velts at 0 to 10 watts
American Time Products, Inc., (adjustable).
580 Fifth Ave., New York 19, N. Y. 2. 120 cycle pulses, 30 volts negative.
Gentlemen: 3. 240 cycle pulses, 30 volts positive and negative., Pulse
Please send descriptive folder, No. 2121A, duration, 100 micro-seconds.
product of
Name......

ooy AMERICAN HJME PRODUCTS

Address.
* 580 Fifth Avenue New York 19, N. Y.
City.. St ring under patents of the Western Electric Company

ﬁ

12 September, 1948 — ELECTRONICS
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ENGINEERS

W
FA
s

SELECT CLARE...

...A relay they could "install

and forget” ... for protection

of Electron Microscope

RCA'’s new Electron Microscopes present many
advanced features in this remarkable scientific _n-
strument. Designed for simplicity of operation, -e-
liability and operator convenience, these instru-
ments retain the high resolving power and useful
magnification of earlier models with fewer mechan-
ical components.

CLARE Relays were selected by RCA engin-
eers as a protective device to prevent the high volt-
age from being connected with the electron tu>es
betore the evacuation of the column is completed.

e o

(e

T

AThis RCA Eleztron Micro-
scope makes & possibie to
examine and photograph
metals, bacteria, fibres, tis-
sues and othe- minute par-
ticles up to useful magnifi-
cations as hign as 100,200
diameters.

This application called for use of a relay de-
signed for a long and reliable operating life . . . ; >
a relay that could be “installed and forgotten” . . . o "rf’ 17

; iy "I /

Bid kil
no further maintenance or attention required. | e AN il ';i? AT1Y
Selection of CLARE Relays by RCA engincers TAF T E .-"/:(.{I'f.’,i.r i)
- g t/:'.',ll Jd r’.’!‘lhﬂ

for this exacting service is typical of the increzsing
reliance placed in the ability of CLARE engineers
to provide a CLARE Relay to meet specific job re-
quircments. CLARE sales engineers are located in »hicroscepe’s magnification
principal cities for your convenience. Whatever 45,522X of chrome iron by
your relay problem, you will find them capable, ex- eplica and  shadowing.

perienced, and anxious to be of service. Jsed by courtesy of Dr.
Wyckof and Dr. Williams.

A A1 e«<ample of Electron

Look up the nearest CLARE sales engineer in
your classified telephone directory . . . or write: C.
P. Clare & Company, 4719 West Sunnyside Avenue,
Chicago 30, Illinois. In Canada: Canadian Line
Materials Ltd.,, Toronto 13. Cable Address:
CLARELAY.

CLARE

Far-iad view of RCA Elec-p
t-or Microscope chassis,
shewing CLARE Type e
‘CMS" d-c Relay. This re- 2

RELAYS

First in the Industrial Field

lay makes it impossible to
ecrnect the high voltage
to the vacuum tubes before
the pressure is reduced to
-he required minimum. It is
zomnected to the output o?u
31 aJxiliary tube which
o-events the passage of

sufficient current to the re-
lay coil before this poim
s reached. When pres-
sure is reduced to a sa‘e
level, the relgy actugtas
two snap-action switchae
to place the micioscope ir
operating condit on.
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Centralab reports to

Beltone Hearing Aid Co. com-
bines 45 parts, including ca-
pacitors and resistors, into a
smalier, lighter chassis.

I Clil PRODBUTIS CO =
B CHEAGO 0% AnsD3
g saeths it

Standard Coil Products mses
one “Filpec” to take the
place of two capacitors and
one resistor—save space and
simplify production of I, F.
Transformers.

Sentinel Radio Corp. uses
“Filpec” and ‘“‘Couplate’ for
production savings on small
receiver circuits.

Yes, here are three practical commercial applications of Centra- tion and space. No matter what your application — hearing aid,
lab’s Printed Electronic Circuits! These illustrate just a few of radio, industrial it will pay you to get in touch with vour

the many uses to which this exciting new electronic development Centralab Representative or write us for all the facts on how
is being and can be applied — with important savings in produc- you can use Printed Electronic Circuits.

September, 1948 — ELECTRONICS
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Electronic Industry

Resistor

-.‘-‘I "_| 4 ._.--"‘""_-_-‘
% [ [
O Capacitor
LT ‘x
I
% 3 ‘lll.
L 4 .
1 L I"._ _‘_,_..--""'"'_'_"
T ik \ Capacitor s
FIIpBC % %\ A ' Actual size
Actual size ;

resistor, grid resistor, plate by-pass ca- major components into one tiny filter unit, lighter and smaller than one ordinary
pacitor and coupling capacitor. Write capacitor. Also available for other applications. Write for complete information
for Bulletin 943, about Filpec, as well as other Printed Electronic Circuits,

2 CRL's Couplate consists of a plate load 3 Centralab's Filpec is for use as a balanced diode load filter. Tt combines up to three

ance! Flat, horizontal design saves valuable space, allows short leads, convenient —that's the reason more manufacturers
location to coils, reduced lead inductances for increased cthciency in low and high are switching to CRL's 1{7-Kap Ceramic
frequencies. Rugged, efficient, Write for Bulletin 953, Capacitors.

I Centralab’s revolutionary, new Slide Switch offers improved AM and FM perform- 5 High quality, long life, dependability

LOOK TO CENTRALAB IN 1948! First in component research that means lower costs
for the electronic industry. If you're planning new equipment, let Centralab’s sales

and engineering service work with you. Get in touch with Centralab!

Cen

DIVISION OF GLOBE-UNION INC., MILWAUKEE, WIS,

ELECTRONICS — September, 1948 15
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4 proBLEMS 4 ANSWERS

You, as aCommunications Engineer, will be interested in the four Aerocom
products illustrated below. They are designed and built to solve your
communications problem. They are the result of enginecring knowledge
and experience gained during 18 years of manufacturing communications
equipment for more than 200 installations throughout the world.

|
I
WEATHERPROOF LOW FREQUENCY ANTENNA TUNER. Sturdily constructed;

using heavy aluminum sheet and rustless hardware. Ample ventilation provided,
yet insect and vermin proof. Suitable for 1-2 kw carrier, 200-415 kcs; coupling
coil matches either coaxial or 2 wire line. Illustration shows cabinet with pro-

tective and weatherproof (no gaskets) covers removed. Locking facility provided.

AUTOMATIC KEYER provides continuous or interrupted identification signals

for beacon or acrophare service. Small, compact (6-2%" x 9" x 77) and fully en-
closed, this keyer will give long trouble-free service. Two synchronized cams,
which can be milled to your specifications, provide several keyer combinations.
Motor--105/115 v-50/60 cy.

METEOROLOGICAL INSTRUMENTS -- Aerocom’s group assemblies; anemometer 1[-
and wind direction indicator on mast for outside installation, and reading in-
struments in cabinet or standard rack panel, give constant and rcliable weather
information. Instruments available: wind direction, wind speed, Kollsman station
barometer (altimeter), 24 hour clock, or any combination thereof. Mast assembly

. 1
may be remotely located from instruments. i

LINE MATCH INDICATOR: Made in two models (a) LMI-72 for coaxial lines and
frequencies from 0.2 to 10 mcs; (b) LMI-500 for balanced pair lines and frequen-

cies from 0.2 to 2 mcs., or 2 to 20 mcs. These instruments permit adjustment

of load for optimum line match. Sturdy and rugged, engincered for ficld use,
|
|

FOR OVER EIGHTEEN YEARS CONSULTANTS, DESIGNERS, AND MANUFACTURERS OF STAND-
ARD OR SPECIAL ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT.

3090 Douglas Road, Miami 33 Flerida

DEALERS: Equipeletro Ltda., Caixa Postal 1925 Rio de Janeiro,
Brasil # Henry Neuman, Jr, Apartado Aereo 138, Barranquilla, Colombia

16 September, 1948 — ELECTRONICS
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Plastics where plastics belong for strength, light weight; wear resistance
and anti-frictional qualities.

Most important of Synthane’s advantages is its unusual
combination of chemical, electrical and mechanical properties.
Structural strength, moisture and corrosion resistance and
light weight are only a few of these characteristics that fit
Synthane for so many applications. An excellent electrical
insulator, our type of laminated plastics is hard, dense, dur-
able, quickly and economically machined . . . it's the set
plastic, stable over wide variations in temperature.
Synthane’s versatility is demonstrated by its use for seven
different parts and purposes in this Second Operation Machine.

™
N
Ay
R
,‘\‘l“l.‘l."
R

R
B
e ‘,‘

Photograph Courtesy of Stotion WNEW, N.Y.C,

The High Speed Precision Second Operation Machine
(above), plays an important role in the high speed finishing
of automotive accessories, aircraft fittings and fine instrument

parts. In the rotating members especially, Synthane’s light

weight means quicker starting and stopping and higher
speeds with less friction.

If these few of Synthane’s many properties suggest its
use in your product, lef us help you with design, materials
or completely fabricated parts. Write today for complete
Synthane plastics catalog. 6 River Road, Ocgks, Pa.

[SYN%HANE whers Synthone belongs
1)

DESIGN o MATERIALS o FABRICATION o SHEETS o RODS o TUBES
FABRICATED PARTS o MOLDED-MACERATED « MOLDED-LAMINATED

wwweamericanradiohistorv. com
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you're safer with Synthane

A desirable property of Syntiane Laminated Plastics is
the ability to withstand comparatively high concentrations
of many common corrosives over long periods of time.
While not 100% corrosion proof, Sy~tiane is used in
hundreds of applications because it often retains its shape,
size, and strength for a longer time, and has a longer life
per dollar invested. than other materials.

Parts fabricated {rom Sy~NTHANE resist the action of cor-

SYNTHANE CORPORATION, 6 River Road, Oaks, Pa.

Gentlemen:
Please send me without obligation a complete catalog of SYNTHANE
technical plastics.

Name

Company
Address
City

Zone State

rosive waters and atmospheres, chemical salts and solu-
tions, gasoline and other petroleum produects. In addition,
Sy~THANE 1s light in weight, mechanically strong, an ex-
cellent electrical insulator and easy to machine.

If these properties suggest new uses for SYNTHaNE lel us
help vou before you design; we mav be able 1o save you

time, trouble and money. Send for your free copy of the

SyntHANE Plastics Catalog. Use the handy coupon.

PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECH-
NICAL PLASTICS SHEETS RODS TUBES FABRICATED
PARTS MOLDED-LAMINATED MOLDED-MACERATED

wwWw americanradiohistorv com
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STILL NONE BETTER

STANDBYS OF RELIABILITY AND PERFORMANCE

After more than a decade or proven service function and as components in new equipment
these Eimac triodes are still the workhorses of yet to be developed Eimac triodes are the wise
electronic equipment . . . from communication buy. Remember when you specify an Eimac
to industrial applications. tube . . . you don’t gamble . . . their perform-

ance is proven and guaranteed, and future

Recently improved by post-war developments,
these tubes provide a big plus in performance,
dependability and life expectancy.

As future replacements in the hundreds of Eitel-McCullou g h, Inc

thousands of applications in which they row 202 San Mateo Ave., San Brumo, California
EXPORT AGENTS: Frazar & Hansen—301 Clay St.—Sen Franclice, Calif.

procurement is assured . . . they're carried by
better dealers everywhere.

Tube Data

ELECTRICAL CHARACTERISTICS BTG 100TH 250TH 450TH
Filament: Thoriated Tunquln

oltage - - - - - 5.0 volts 5.0 volts 5.0 volts 7.5 volts

Current - . . 4.0 amperes 6.3 amperas 10.5 amperes 12.0 amperes
Amplification Factor (Averaqe) - - 39 4C k) 38
MAXIMUM RATINGS
Plate Dissipation - - - . . 50 watts 1oc watts 250 watts 450 watts
D-C Plate Yoltage - - . . . 2000 voits 3000 volts 4000 volts 4000 volts
D-C Plate Current - - - - 150 ma. 225 ma. 350 ma. 400 ma.
Grid Dissipation - - - . - s watts 20 watts 40 watts 80 watts
RADIO FREQUENCY POWER AMPLIFIER
AND OSCILLATOR
Class-C Tolegughy {Key down conditions)

Typical Operation—| Tube
D.C Plate VYoltage - - . . . 1500 volts 2000 volts 3000 volts 4000 volts
D-C Plate Current - - - - - 125 ma, 165 ma. 333 ma. 450 ma.
D-C Grid Current - - - - - 40 ma. kL ma. 90 ma. 85 ma.
D-C Grid VYoltage - - - . —120 volts —&0 volts —I150 volts —200 volts
Piate Power Output - - - - - 141 watts 2315 watts 750 watts 1350 watts
Piate Input - - - - - - - 188 watts 338 watts 1000 watts 1800 watts
Plate Dissipation - - - 47 watts 100 watts 250 watts 450 watts
Peak R. F. Grid Input Volfaqo (approx) 250 volts 230 volts 395 voits 410 volts
Driving Power, {approx.} - 9 watts 3 watts 32 watts 35 watts

NOW WITH . . . Pyrovac Plates

ELECTRONICS — September, 1948 17
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o Stan Forfomer—

in assemblies that must stand the gaff...day-in-
and-day-out . .. for months and years to come:

In several sizes. This sice
1% -long by 2" diameser.

TELEVISION MILITARY AUTO RADIO SOUND SYSTEMS INSTRUMENTS BROADCASTING HOME RADIO AIRCRAFT
Minimizes costly Roughest handiing Unaffected by No ‘‘noise’” trou- No shelf detenora Greatestfreedom Smaller than usual  Withstand w de
servicecalls. Shows  without failure. temperatures from bles due to mois- tion Canbastocked fromcomponent- papercapacitors. temperature rang-
greater profit on Withstands cli- sub-zero to 212 ture penetration well ahead of use, breakdown trou- Contribute to more  es,varyingairpses-
ysual mainienance matic conditions . Nothing to melt. and electrical leak- yet remam “'fresh’” bles and "‘off-the- compact chassis. sures, vibration,
daals. without flinching. Humidity-proof. age. Dependable. and reliable. air'’ spells. Build good will. shock.

® Component-breakdown insurance. That's precisely of the capacitor art - new impregnant, Aerclene, doing
why assemblies that must stand up —regardless of the work of both wax and oil; new casing material,
humidity, heat, cold, mechanical or electrical abuse Duranite, providing rock-hard, non-varying, impervi-
are featuring Duranite capacitors. ous sealing throughoul; new processing methods ir-
Duranite means- different. Not just another plastic suring quality with economy. You will never know
tubular. Not just an improvement over previous paper how dependable radio-electronic components can be
tubulars. Duranite stands for an entirely new concept until you have tried Duranite capacitors.

e Write on your business letterhead for saumples. Detailed
literature on request. Let us quote on your requirements.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS

-

FAEROVOX CORPORATION, NEW BEDFORD, MASS., U.SiADY
: m OFFICES IN ALL PRINCIPAL CHTIES « Export: 13 E. 40th ST., NEW Yorx 16, N. - 4
“Cable: “ARLAB o In Canada: AERDVOX CANADA LTD., HawuLTON, onr. 7

September, 1948 — ELECTRONICS
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I SEALED IN STEEL CONSTRUCTION

Chicago Transformer’s drawn steel cases provide
convenient, compact mountings; seamless steel-

AS NEW AS
THE FUTURE!

... the only transformer
line of its kind

wall protection against atmospheric moisture and
corrosion; unsurpassed strength and rigidity to
withstand shock and vibration; clean, streamlined
appearance that adds eye-appeal to any
equipment.

2 CHOICE OF CONNECTORS

Solder lugs or wire leads. Most units are available
with identical ratings in two base styles to fit your
price and/or wiring preference.

CHARACTERISTICS KEYED TO
MODERN TUBES

Voltage, current, and output ratings have been
designed for one purpose only—to fill the require-
ments of the receiving, transmitting, and industrial
electronic tubes currently most in demand. No
listings wasted on obsolete circuit needs. Result—
a condensed, yet comprehensive, line that’s right
in step with today’s new circuit designs.

4’ EXACT MATCHING OF REACTORS

with power transformers. Current ratings of plate
and filament supply transformers and of the high
voltage plate transformers are matched by choke
capacities specially designed for the purpose.
Mountings match, as well, for uniform, “tailored”
good looks.

TRUE HIGH FIDELITY THROUGHOUT
3 RANGES

Frequency response within =='% db; distortion ex-
ceedingly low, even at low frequencies. These are
the characteristics of the input and output trans-
formers. Driver and modulation transformers pro-
vide response within ==1 db. All audio units are
designed for frequency ranges that fit three classes
of up-to-date audio application. Full Frequency
Range: 30-15,000 cycles (good up to 20,000 cycles,
where required). Public Address Range: 50-10,000
cycles. Communications Range (voice): 200-3,500
cycles.

Have Complete Details On Hand For Your New Equipment Planning

) WRITE TODAY FOR CATALOG
in Steel J

CHICAGO TRANSFORMER Division, Essex Wire Corporation

ELECTRONICS — September, 1948 19
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CENTER-HOLE SCIENCE

Thanks to progress in stand-
ardization of disc recording
equipment, it is seldom neces-
sary to ream out the center hole
of a disc, nor, on the other hand, to tolerate
an unduly sloppy fit. Most recording and
playback machine manufacturers provide
either NAB standard turntable pins or
slightly smaller ones. Soundecraft, therefore,
makes the disc center-hole to the NAB
standard and holds such a tolerance that
clearance on a standard pin is less than .001”.

Although so close a fit helps assure consistently better recordings, it calls for special
equipment. Flow-coated Soundecraft discs, unlike dip-coated blanks, are lacquer covered over
the center. Holes must, therefore, be punched after coating and initial inspection. The design
of the Soundecraft punch-and-die sets for this work is complicated by the fact that they must
punch cleanly through both plastic-lacquer and aluminum without distorting and without
throwing even one chip that could imbed between discs. In addition they must permit punch.
ing of otherwise finished discs without scratching the high-gloss Soundecraft surface.

Drive-pin holes are punched simultaneously with center holes and are also NAB standard
specification—three drive-holes for convenience on instantaneous Soundcraft types, one drive-
hole for better processing of Soundcraft ‘Maestros’.

Soundcraft dises fit any machine, are tailor made for broadcasting and the record pressing

industry.

When the utmost in recording quality
is needed, ask for the ‘Broadcaster’, a

*No. 8 of a Series master-dise  selection in instantaneous

sizes at an “extra-fare” price.

For work-a-day broadcast.quality re.
cordings, the Sounderaft ‘Playback’ offers
superior cutting properties in competi-
tion with other “best-grade™ blanks.

R E E v E s c 0 R P- Soundcraft discs are sold by over 250
radio parts distributors in principle U. S.

10 EAST 52nd STREET -+ NEW YORK 22, N.Y. | ot %y 50 sty S0 il ok

20

3/12 E‘oaclcader’ jﬁe p/ayéacé’ 3Ae

22, N. Y. Cable REEVINTER.

%uclilion ’

|

348 ‘maedlro ’
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VOLTAGE RANGE:
3,000,000 to 1

READINGS:

Jdmvto 300 v

FREQUENCIES:

20 cps to 2 mc

THE-NEW -hp- 400C
VACUUM TUBE VOLTMETER

Increased sensitivity. Wider range. Easy-to-read

linear scale. Space-saving, time-saving versatility!

Those are but a few of the many advantages

of the new -hp- 400C Vacuum Tube Voltmeter.

30 times more sensitive than the -bp- 400A
voltmeter, the new -bp- 400C accurately
determines voltages from .1 mv to 300 v.
Its measuring range is broad and new —
3,000,000 to 1. And with it you can make
split-hair measurements all the way from
20 ¢ps to 2 mc!

The big, clearly-calibrated linear scale
reads directly in RMS volts or db based on
1 mw into 600 ohms. Generous overlap
makes possible more readings at mid or
maximum scale, where accuracy is highest.
A new output terminal lets you use the
-hp- 400C as a wide-band stabilized ampli-
fier, for increasing gain of oscilloscopes,
recorders and measuring devices. As a
voltmeter, the new instrument has still
wider applicability — for direct hum or
noise readings, transmitter and receiver
voltages, audio, carrier or supersonic vol-
tages, power gain or network response.

Naturally the new -bp- 400C includes the
familiar advantages of the -hp- 400A volt-
meter. Range switch is calibrated in 10 db
intervals providing direct readings from
—70 dbm to +52 dbm. Overall accuracy

ELECTRONICS — September, 1948

is =39, full scale to 100 kc. High input
impedance of 1 megohm means circuits un-
der test are not disturbed. And the rugged
meter movement is built to safely with-
stand occasional overloads 100 times
normal.

In every respect, the convenient, durable
-hp- 400C is the ideal new voltmeter for
precision work in laboratory, plant or re-
pair shop. Complete details are available
at no obligation. Write today!

Hewlett - Packard Company
1556E Page Mill Road ® Palo Alto, Calif.

) laboratory

Power Supplies Frequency Standards
UHF Signal Generators

Audio Signal Generators

wWWW.americanradiohistorv.com

Amplifiers
Square Wave Generators

Ncise and Distortion Analyzers

CHECK THESE
SPECIFICATIONS

VOLTAGE RANGES:

12 ranges. Full-scale readings.

.001 v 100 v 10.0 v
.003 v .300 v 30.0v
010 v 1.00 v 100. v
.030 v 3.00 v 300. v

FREQUENCY RANGE: 20 cps to 2 mc

ACCURACY:
=+3% full scale 20 cps to 100 ke
+5%, full scale 100 kc to 2 mc

INPUT IMPEDANCE:
10 megohms shunted by 15 vufd on 1.0 v to
300 v ranges, 25 vufd on the .001 v to .300 v
ranges.

METER SCALE:

37 lineor. Voltage ranges related by 10 db steps.
Db calibrated —12 to -}-2 db. Zero level |
mw into 600 ohms.

QUTPUT CIRCUIT:
Maximum 0.5 v full scale. Internal impedance
1000 ohms.

POWER SUPPLY:
115 v, 50/60 cps, 45 watts.

CABINET SIZE:
82" high, 7V32” wide, 92" deep.

insfruments

A'HD ACCURACY

Electronic Tachometers
Audio Frequency Oscillators  Attenuators

Wave Analyzers

Frequency Meters

Yacuum Tube Yoltmeters

21
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cn this Dancan %ezfez

fact that it does not unravel at the ends
glve extra value in our product.

The makers of Duncan Electric Meters required an
insulation able to withstand soldering temperatures
up to 400° F. Read what they say:

“"We selected Ben-Har Special Treated Fiberglas
Tubing for the heater leads in our thermal demand
meters because it withstands soldering on the lead
wire without discoloration. Temperatures encoun-
tered in the soldering operation are 300 to 400
The results are completely satnsfactory

degrees I,

“The smooth, attractive appearance LE@@-’[?

and the f

See for yourself how Ben-Har speeds assembly
because it cuts without fraying; prevents insula-
tion breakdown because it combines toughness and
flexibility. Knot it, twist it, pound it with a raw-
hide mallet-—there’s no loss of dielectric strength.

require an insulation with these extra

adsrou
/{,}%ntages, get a sample of Ben-Har without delay.

‘WTLEY, HAaRRIS Mrc. Co., CONSHOHOCKEN, Pa.
s

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harri~ process «U. S, at. No. 2393530). “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Co:p
———————————————————————— USE COUPON NOW - ————————————————— 77 ————
Bentley, Harris Mfg. Co., Dept. E-26, Conshohocken, Pa.
I am interested in Ben-Har Special Treated Fiberglas Tubing for .
. . (size) (product) Send samples, pamphlet and prices

operating at temperatures of °F. at

NAME COMPANY

volts. Send samples so I can see for myself
how Ben-Har will not crack in a bend, will not support combustion.

on other BH Products as follows:

[0 Cotton-base Sleeving and Tubing
[J Non-fraying Fiberglas Sleeving

ADDRESS

22

September, 1948 — ELECTRONICS

WWW.americanradiohistorv-com


www.americanradiohistory.com

\

CENTRALAB ANNOUNCES A NEW AND
REVOLUTIONARY ROTARY SWITCH WITH A
MINIMUM LIFE TEST OF 130,000 CYCLES

New Coil Spring Design Means
Smoother Action, More Positive

Indexing, Longer Life

YOU ASKED for it — and here it is! Centralab’s new Ratary Coil and
Cam Index Switch sets an all-time record for ruggedness, long life,
flexibility, installation and maintenance convenience. Check these design
and operation features, and you'll see why this new switch is one of the
important switch developments of the year! (1) 30° index with 11 in-
dexing combinations permit handling up to three sections. (2) New,
tested stop-strength of 48 inch pounds. (Standard RMA stop-strength —
only 24 inch pounds.) (3) Guaranteed minimum life — 150,000 cycles.
(RMA Standard — 10,000 cycles.) (4) Only %" spacing between front
plate and first section gives you decreased depth behind panel. (5) Re-
movable spring can be replaced without removing switch from chassis.
Werite today for complete information on this great new switch. Order
Bulletin 995.

DIVISION OF GLOBE-UNION INC., MILWAUKEE

ELECTRONICS — September, 1948
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Four Positions Give
You Wide Choice of
Switching Combinations

Pl — Positive Index
Pl SR — Spring Return

] Two position positive index.

By
Two position spring return,
from counter-clockwise.

Jp
3 Two position spring return
from clockwise.
Pl
4 Three position positive Pl Pl
index.,
S S

5 Three position spring return
from both sides to center.

<

6 Three position index — two
positive spring return from
counter-clockwise.

Pl

o—>i 2

Pi

S

7 Three position index — two
positive spring return from
clockwise.  pj

Pl

‘
%

8 Four position, three positive,
spring return from counter-
clockwise.

Q  Four position, three positive,
Pi p1 sPring return from clockwise.
Pl

Q@

Pl

'IO Four position, two positive,

spring return from clockwise

and counter-clockwise, Also

five positions in this same
combination.

A
S
o—> =
Sl
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These general-purpose panel instruments are
particularly suitable for use in radio equipment
and industrial applications where accuracy and
quality are required and space is at a premium,
Many of the instruments have been newly styled

GENERAL @B ELEC

for better readability end for tke smooth, modern
appearance that will help give vour panels a well-
engineered lcok.

Thermozouple-tvpe instruments, for measure-
merts of high-frequency alternating current in
radio or other eectronic circuits, are available,
The-e is also a complete line of rectifier types
(a-f}, for measuricg alternating current or voltage
at h:gh frequencizs or where the source is not
sufficient to operate conventional a-¢ instruments.
Typical applications include television trans-
mitters, radar wave meters, testing equipment for
electronic circuits. For a full story of G-E instru-
ments, send for Bulletin GEC-227.

September, 1948 — ELECTRONICS

WwWwWW.americanradiohistorv-com



www.americanradiohistory.com

1

o p—

g

et

i

Dige

ERTI L

Suitable for wall or panel mounting,
these cage-type, enameled resistor units
employ a strong, high-heat-resisting
silicate-compound body which with-
stands sudden and extreme temperature
changes without weakening or in any

2.

pé

way being injured. The resistance wire
has a low temperature coefhicient so that
the resistance remains nearly constant as
the temperature increases. Ample pro-
tection to the units is provided by
the perforated metal case. Each unit is
rated at 85 watts and is available in
resistance values from 0.5 to 100,000
ohms; one to four units in a cage. For
more complete information please con-
tact your G-E representative.

General Electric’s latest additions to
its line of automatic voltage stabilizers
are three 115-volt, 60-cycle designs in
15-, 25-, and 50-va ratings. Check the
low prices—you may now be able to
utilize the acrvantages of an automatic
voltage control for your application.
The price consideration plus the low
case height and small size will make
these units especially applicable to radio
chassis and other shallow-depth instal-
lations. Other features include totally in-
sulated design, which is necessary where
isolation is required between primary
and secondary circuits, and universal lead

ELECTRONICS — September, 1948
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construction which makes these units
adaptable to various wiring and mount-
ing arrangements. f you have an appli-
cation problem, contact your G-E repre-
sentative, or check bulletin GEA-3634B.

Simplify your circuit designs by re-
placing complicated and costly com-
ponents with simple, economical G-E
Thermistors. These electronic semicon-
ductors are unique in that the resistance
changes rapidly with slight variations in
temperature—electrical resistance de-
creases as temperature rises, and in-
creases as temperature falls. G-E Ther-

mistors give you these five advantages:
flexible in application, small in size,
available in various shapes, indefinitely
stable, and they are economical. These
new circuit devices are especially adapt-
able as sensitive elements in flow meters,
liquid-level gages, time-delay relays,
vacuum gages, switching devices, and
modulating thermostatic circuits. Check
coupon for technical report CDM-9.

The new cast-glass bushings with their
sealed-in metal hardware can be readily
welded, soldered, or brazed directly to
the apparatus, thus eliminating gaskets
and providing a better seal than ever
before. The small, compact structure of
the bushings often makes it possible to

4 . § ——

reduce the overall size and weight of the
electric apparatus. Bushings are prac-
tically unaffected by weathering, micro-
organisms, and thermal shock. Their
great mechanical strength makes them
well suited for use in airplanes, etc.,
where they are subject to continual
vibration. Available in ratings up to
8.6 kv and for currents to 1200 am-
peres. Check bulletin GEA-5093.

G.E.’s midget soldering iron can do a
big job for you with only one-fourth the
wattage usually used. This handy 6-volt,
25-watt iron is only 8 inches long (with
14" or 14" tips) and weighs but 134
ounces. It was especially designed for
close-quarter, pin-point precision solder-
ing. The “midget” offers you all these
advantages: low-cost soldering; “finger-
tip”’ operation; quick, continuous heat;
easy renewal; long life; low maintenance.
The iron is a real aid in manufacturing
radios, instruments, meters, electric
appliances, and many other products
requiring precision soldering. Irons and
specially designed 115/6-volt trans-
formers are available from stock. Check
bulletin GES-3488.

F-----------———-——---1

! 4
l |
y |
[OGEC-227 Instruments

' [[1GES-3488 Midget Soldering lron
' [JGEA-3634B Voltage Stabilizer

' Name _.

GENERAL ELECTRIC COMPANY, Section A642-18
Apparatus Department, Schenectady, N. Y.

Please send me the following bulletins:

[[IGEA-5093 Cast-Glass Bushings
[C71CDM-9 Thermistors

J Company .

Address______

City

wwweamericanradiohistorv. com
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NEW INDIANA PERMANENT MAGNET MANUAL

Not a catalog. Not a reprint. It’s an up-to-date
DESIGNER’S HANDBOOK!

Here’s a new reference book that you’ll want within arm’s reach. From
front to back, it contains helpful information about permanent magnets—
what they are and how they're used. Air gaps and their functions . . . new
magnet materials . . . energy curves and formulae . . . design procedure
and construction data. All in simplified form for easy use.

This new 32-page manual, complete with 92 illustrations and graphs,
reflects the design experience of more than 25,000 different permanent
magnet applications. Prepared for you by the research and design staffs
here at INDIANA—world’s largest exclusive permanent magnet manu-
facturer. A request on your company letterhead will bring a copy to your
desk. Write today—ask for free book No. 4-E-9.

THE INDIANA STEEL PRODUCTS COMPANY

PRODUCERS OF “PACKAGED ENERGY"’ SPECIALISTS IN PERMANENT MAGNETS SINCE 1910
6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, WESTCHESTER COUNTY, N. Y.
26 September, 1948 — ELECTRONICS
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Mm COMPONENTS

Hi-Q GENERAL PURPOSE CERAMIC CAPACITORS

H1-Q General Purpose Ceramic Capacitors readily replace mica and paper condensers of
corresponding values. H1-Q General Purpose Ceramic Capacitors should not be confused
with the Hi1-Q line of close tolerance temperature compensating units. Hi-Q General Purpose
Ceramie Capacitors are available in capacity ratings from 5 mmf{ to 33,000 mmf.

Hi-Q FEED-THRU
CAPACITORS

tors and

Hi-Q “feed-thru” capacitors provide perfect transmission through the chassis or
ground, as well as by-passing to ground. The high quality construction of Hi-Q “feed-
thru” capacitors, is extremely rugged and will withstand severe vibration, making

them ideal for use in mobile and aircraft applications.

Hi1-Q HIGH VOLTAGE CAPACITORS HI-Q DISC CAPACITORS

Hi1-Q HV Capacitors are a
sturdy unit, capable of
withstanding high volt-
ages, operating at extreme
humidity and raised tem-
peratures. They are a nat-
ural television component.
The basic dielectric is
body 20, encased in a low
loss, mineral filled bake-
lite. Available in capacities
50 mmf to 1,000 mmf. Spec-
ify desired capacity after
type IV when ordering,

M Hi-Q.

ELECTRONICS — September, 1948

Hi-Q Disc Capacitors are high die-
lectric by-pass, blocking or coupling
capacitors. Designed for application
where its physical shape is more
adaptable than tubular units. The
placement of leads is such that
close connections are easily made,
thus reducing inductance to a mini-
mum. a much desired feature in high
frequency designs, such as television
and FM. Available in three types:
BPD-5: .005 MFD guar. min.,
BPD-10: .01 MFD guar. min, and
BPD-1.5: .0015 MFD guar. min.

WRITE FOR FREE CATALOG

Hi-Q TEMPERATURE COMPENSATING CAPACITORS

Hi-Q temperature compensating capacitors are available in three types. CN & ST types with
capacities from .25 mmf to 1830 mmf and CI types from .25 mmf to 595 mmf with a tempera-
ture coeflicient range from P 100 to N L0, All of these H1-Q styles are of tubular ceramic
construction with pure silver electrodes precision coated. Style SI is insulated with a syn-
thetic coating of Durez, style CN is of Styrene and CI is Steatite covered.

Hi-Q STAND-OFF CAPACITORS

Hi1-Q “stand-off” capacitors are basically tubular with a screw
fixture for moanting to the chassis or common ground. Close
coupling and their unique construction make them an excel-
lent choice for by-passing RF in the high frequencies. Standard
capacity tolerances are - 109, and + 209, for “stand-off” capaci-
20% and + 30% for multiple tap units. Closer tol-
erances available wherever economical manufacturing permits,
All units flash tested for 1000 volts DC with power factor
under 3% maximum and insulation resistance is above 10,000
niegohms. All units stamped for capacity.

FRANKLINVILLE, N, V,

Plants: FRANKLINVILLE, N. Y.—JESSUP, PA.
Sales Offices: NEW YORK, PUHILADELPHIA, DETROIT, CHICAGO, LOS ANGELES

www americanradiohistorv. com
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Introducing the %ew

DU MONT

FEATURING...

v a-c and d-c amplifiers ov
v Built-in voltage-calibrator ¥ Brilliant traces

wertical input choices

¥ X-axis modulation probe

v Provision for photography

v Three horizontal and three v Automatic beam bianking
v High-sensitivity amplifiers

v Recurrentor driven sweep v High-impedance input

TYPICAL APPLICATIONS REQUIRING TYPE 250...

Application No. 1: If a machine component is to be stud-
ied for its reaction under shock-load conditions, what
characteristics must the oscillograph have?

Characteristics required :

1. Single sweep, variable in duration. The single sweep
of the Type 250 is continuously variable from 1 second to
20 microseconds.

2. Adequate light output. The Type 5CP-A Cathode-ray
Tube in the Type 250 operates ai 3000 volts accelerating
potential for brilliant traces.

3. High-sensitivity amplifier. Type 250 provides either d-c
to 200 kc at 1 d-c volt/in. sensitivity, or 5 cps to 200 kc
at .02 rms volt/in. sensitivity,

4. Automatic beam blanking, so that the fluorescent
screen is excited only when signal is present on driven
sweeps. This too is a feature of the new Type 250.

Application No. 2: Quantitative measurements and per-
manent records are to be made of the waveforms at vari-
ous points in an electronic circuit.

Additional characteristics required:

1. Built-in voltage-calibrator that can be switched in be-

fore aftenuator and gain control of Y-axis amplifier - a
feature of the Type 250.

2. Provision for photography. Du Mont Types 271-A and
314 Oscillograph-record Cameras are designed to fit the
Type 250.

3. d-c levels, a-c signals, or both, can be recorded with

the new Type 250.

Other possible applications of the new Type 250 .
Since the Type 250 was designed as a versatile general-
purpose oscillograph of laboratory quality, it therefore
has a wide range of applications in such fields as medi-
cine, biology, welding. mechanics, and many other fields
where a high-quality instrument for medium- and low-
frequency work is required.

. Why not consult us now
of applying the new Type 2
problem? Detailed specific

about the Possibility
S0 to your particular
ations on request.

R

’ PRICE: $635.00 with Type S5CP1-A tube. Cat. No. 1303-E.

A ALLEN B. DU MONT LABORATORIES, INC.,
CABLE ADDRESS: ALBEEDU, NEW YORK

©ALLEN B OU MONT LABORATORIES. INC

‘-‘N&" R o~ “3

28

PASSAIC, N.
N. Y., U.S. A.
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MODEL A — &ipole shoded pole
induction motd® ¢ &40 and 50
cycles o« Appgex. 1000 R.P.M.

full lood speed o Size—4'2”
O.D. » length® 23%" to 454"

ariable stack

cpprox.1/30th
ppen or fully

length » Rated a
h.p. * Comes se
enclosed with o

depending on
ithout oilers.

MODEL K —Used i
and some 50 and 4§
ance Phonomotors,
pole induction type
adapt to any standa

pll 25 cycle
cycle Alli-
sasic 2-
ator  will
C volt-

uge/or frequency. Dellops up

to 1/100 h.p. Drives thdtheavier ] ierh- H

tope tacord ehangers ik adio- Reliable, high-speed mass production of motors at low cost—
phenagraph turntabl<iggning that's the big job at Alliance! Makers of mass consumer prod-

devices ond operates man fi@ther
contrals and automatic dégges. ucts need Alliance motors for their small load tasks. Noted for

long life, they are compact and light weight. Many weigh

less than a pound! Power ratings range from less than
1/400th h.p. to 1/20th h.p. Some are uni-directional —
others are reversible and can be made for continuous or

intermittent duty.

Practical uses for Alliance motors are to power auvtomatic

controls, switches, valves, motion displays, movie projec-

tors, vending and business machines, toys, record players,

and radio tuning devices. The newer Alliance Model A

and Model B motors are especially built for driving

fan blades in air circulators, room heaters, hair dryers,
coolers, and air conditioning appliances. Model B is also

an excellent power source for sound recorders.

MODEL B—New type 4-
pole shaded pole fan mo-
tor made in three standard
lamination stack thick-
nesses. Power range is from
1/100th h.p. to 1/25th h.p.
Size, 3%’ square. Espe-
cially adapted for fans, it
will drive a wide variety
of mechanical devices and
is ideal for sound record-
ers. Full load speed 1550
R.P.M.—clockwise or count-
er clockwise rotation—not
reversible. Made for 115
volts, 60 cycles—can be
wound for 50 cycles and
for other voltages.

Alliance Motors pack more motion and automatic action into new products!

ACTION CONTROLS AIR CIRCULATOR SOUND RECORDERS AtR CONDITIONER BUSINESS MACHINES,;

WHEN YOU DESIGN = KEEP

\ [

ALLIANCE MANUFACTURING COMPANY ¢ ALLIANCE, OHI1O
Export Department: 401 Broadway, New York 13, N.Y, U.S. A,

ELECTRONICS — September, 1948 29
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IRON CORES

From horizontal deflection and flyback trans-
former cores to i.f. and other types, Stackpole
offers a complete line.

Type 10034—For use with tubes of any size
in horizontal deflection circuits. Assures uni-
form results, saves materially on assembly costs.

Type 10748-—A smaller horizontal deflection
or flyback transformer design for tubes up to
10" diameter.

O.T. Types .. . and dozens of standard and
special types to match any circuit requirement.

1.5 MMFD.
GA to grid of
6C4 Oscillator

MINIATURE CAPACITORS

Thesetimyunitsccstnomore tharhomemade gimmicks’*
yet offer outstanding advantages in terms of greater
stability, higher Q, insulation resistance, breakdown
voltage and non-inductiveness. Standard capacities in-
clude .5—.68—1.0—1.5--2.2-—3.3 and 4.7 mmf.

Insulated shafi

VARIABLE RESISTORS
—CONTROLS

Insulated shafts as required

Stackpole controls, single or dual, are available
in numerous types and with wattage ratings
and other characteristics adequate for modern
television applications. Samples on request to
quantity users.

STACKPOLE

September, 1948 — ELECTRONICS
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ucTts for TELEVISION

Npte the
anchored

Bairpinleads

INEXPENSIVE 5NAP
SLIDE OR ROTARY
ACTION SWITCHES

These popular Stackpole switches

add greatly to the sales app=al and -
convenience of almost any el2ctrical o
product. Standard, low co:t types are
available for practically ery switch-

ing arrangemaznt or type ol cperation.

ELECTRONICS — September, 1948

MOLDED COIL FORMS

for choke and peaking coils

Note: These values Di- -
. apply to type 08 electric "0
The advantages of Stackpole Molded Coil coll forms only Constant

Forms as inexpensive mechanical supports for

windings include: reduced space factor; easier 600 Kilocycles 4.7 28
assembly; point-to-point wiring with one-third
fewer soldered connections; extreme flexi- 1000 Kilocycles 4.7 36

bility of application and absolute minimum
cost. Types include units with coaxial leads,
single hairpin leads, single hairpin lead at one
end with double hairpin lead at other end, and
double hairpin leads at each end. Iron core
sections can be incorporated in most types.

2.3 Megacycles 4.7 45

20 Megacycles 47 118

48 Megacycles 4.5 90

FIXED
RESISTORS

The result of more than 15 years
specialized manufacturingexperi-
ence, Stackpole Resistors meet
modern television specifications
~—~whether from a moisture-
protection, insulation or overload
standpoint, or satisfactory high
frequency characteristic. Stand-
ard ranges are irom 10 ohms to
20 megohms in the customary +
tolerances of 5%, 109, or 207,.

Write FOR THIS NEW STACKPOLE
ELECTRONIC COMPONENTS CATALOG

Fixed and variable resistors, switches, iron
cores, molded coil forms, GA miniature
capacitors and Polytite cores for high
capacity stability under conditions
of humidity and vibration in high
frequency. circuits when prop-
erly supported and insulated.

3
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Product faults found in minutes
~ with MD vibration exciters!

Model! C1

Model $3

Model SA fam

SOME TIME AGO, a large automotive manufacturer
was attempting to learn whether gas tanks could
be strengthened.

They first used a mechanical shaker on a test
tank in an attempt to discover possible trouble —
but days went by without signs of failure. How-
ever, when an M B Exciter was attached, the tank
was vibrated to destruction in a matter of min-
utes! A repeat test produced a similar failure.
Based on the visual evidence, which eliminated
the need for any dynamic computations, the tank
was redesigned, and it was made not only
stronger, but materially lighter —cutting costs as
well as saving steel.

In another case, where one manufacturer’s
headlight bulbs were failing in great numbers,
an M B Exciter fixed the blame at once—on the fila-
ment supporting arm, which was resonating at a
frequency within the operating range of the car.

These cases illustrate a technique of testing
that you’ll find increasingly valuable as experi-
ence shows you new applications for this product
improver. MB vibration exciters are now being
used by many of the country’s largest companies
—for fatigue testing, for location of noise sources,
for determining the vibratory response of prod-
ucts —and the corrective measures.

Would you like to know more about how to use
this shaker in your own work? An MB engineer

Note that MB Exciters can be swung to any

convenient angle on the trunnion mounting. will be glad to give you the benefits of our spe-

cialized vibration experience.

If your product has any vibration at all—
this MB VIBRATION PICKUP will detect it!

There’s no practical lower limit on the
amplitude of vibration you can detect
with the MB Vibration Pickup—it’s that
sensitive! And there's no engine it can't
be used on — it's that durable under
high-powered pulsations!

It is a velocity-type pickup, electri-

WRITE FOR FREE BULLETINS

Ask for bulletin “Vibration Testing Technique”
which describes how MB Exciters are used. And
Bulletin 124A will give you more details on

Pickup. Write Dep't. DS.

32

cally damped, with a range of 5 to 1000
c.p.s. and usable in any position. When
the pickup’s electrical output is fed to
standard voltage measuring equipment,
it can be used to check products for
operating smoothness and for quality-
control.

g ¥z .
y g 5T @% SR
wae PE Y s

Py

e spfag

murmumnn couiw{v We. s
B G 1060 State Street .

5 New llaven 11, Conn.

VlIIATIDN ISMITOI uNiTS - VIIRATIBN TSt EIIIIIFHIT

S \§ et g €L Ll e, APPE X
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HOW MANY OF THESE
PRODUCTION PROBLEMS ARE YOURS

LATION b———”

RADIO \NSE‘_
3 for hi h insulation reswtonce,r\ow .rod\o iR_C RE_SgsTANCE
P °\r egs high mechon'\co\ strength,resxston;e ISTANC
hequi::r\:\ezssof 'temperoture or hum'\d'\tyz.XNo‘te the
Itf‘.:'b\:i:»);'mg prOperﬁes of Taylor Grade XX -
24 hovr water cbsorpﬁon-—\/\b“ lhickn‘ess . '.er. -
Loss Factor 108 cydes-—cher 24 hovrs m’:\v: . l
o™= S'reng'h-—\/\b“ fhickness W.P: L m 690 g;‘““ons. Where hlghyf satisfactory for ma
e 640 ass Base Melg emperatures ny ap-
i - G-6, are partic ;mme '-GmnaneS, Gr prevail, Taylor
+ 90% R.H-n_ 2 500,00007 ularly recommended ades G-5 and

'CORROSION RESISTANCE
.

resistance fo the

ations requiring high
s and alkalies, plus high me-
chanicol strength ... such as barrels for plating
solutions . . . Taylor Grades C-5 and L-5 (fabric base

Melamine Laminates) are outstanding. For moderate
§ acids or weak alkalies, Taylor

(fabric base Phenol Laminates)

ost less.

For applic
chemical action of acid

high mechanicql ;
resistance plus

Note th strength, at
ese 9™, at a lo
Properties of G dW Sy
a

-t e AAA,
cengn,w,-Se SoIE AA;
rosswise 13 6000 p.s.i.

’ P.s.i.

—lengthwi

wise 25

Crosswise 19 6(())%0 p.s.i.
! P-s.i.

concentrations ©
Grades C-4 and L-1
are equally effective and ¢

Tensile Strength

Flexuyral Strength

High j
) n dielectr;
ic
pc.per) withstands sSiLr
e

ength,

FORh‘MNG TO |NTR|CATF—iH_A__PEi'
c-7, adapts easily

Grade

astic Fibres )
-\;SY\C?er‘::)eunnod‘ curves; and other '\ntr.'\cote shhop.\n;:;‘
operations - - et retains all the desirable P ysic
' roperties of Taylor Grade C. Among these proper(;
‘:\es: high tensite, fexural, and '\mpoc;‘;t‘rength; goo
gimensiona! #1227 5 Reg"'l’d|e55 of the problem. .. if Lami
Plastics can help solve it, Taylor Fib:-r;u;id

resistonce to wear;
gineers are
at your service. Please make

your inquiry as specific as possible

TAYLOR FIB COMPANY

LAMINATED F BR . A F . S be nd F br ted Part
T . I L | | | 5, 3 a ca arts
E VULC NIZED |BRE Sheets, Rod ’
2 . s n fll’l‘lpﬂl Citles Pacif P Hv |
acific Coast Plant: LA s *
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Age - Resistant-
Wire Keeps Your
Boducts Younq

...and Keeps
Your Customers

Let’s suppose you make a television
set, a range, a waffle iron or some
other electrical product . . . and
Mrs. Jones buys one.

Her friends like its smooth modern
design, dependable operation . . .
and enthuse over its novel features.

But after awhile wire-trouble rears
its ugly head, performance goes hay-

wire, again . . . and again.

Then Mrs. and Mr. Jones tell all
their friends, and you can say good-

by to a customer . .
prospects.

. and a lot of J L

1. Magnet Wire. 2. Firewall Hookup Wire.
3. Appliance Lead Wire. 4. A.V.C. Switch-
board Wire. 5. Thermostat Control Wire,

ToucH BREAK 2

Maybe . . . but it could have
been prevented with wire de-
signed for years of dependable
operation under even the most
severe conditions. For many
products that means perma-
nently insulated Rockbestos
wires, cables and cords.

Rockbestos wires, cables and cords—insulated with impregnated
felted asbestos and other enduring materials — are the best
insurance you can buy against wire-failure caused by heat,
flame, fumes, grease, oil . .. and age.

WRITE TODAY — for your copy
of the new No. 10-F Catalog, sec- Neow vorx BN oland
tioned for easy reference to Appli-
ance, Aircraft, Electronic, Fixture,
Lighting and Magnet Wires; Appa-
ratus Wires and Cables; Power and

Control Cables.

34

ROCKBESTOS PRODUCTS CORP.

463 NICOLL ST.,, NEW HAVEN 4, CONN.

Pittsburgh St. Louis

ROCKBESTOS
e ———

Detroit Chicago

Los Angeles QOakland, Calif.

THE WIRE WITH PERMANENT INSULATION

wWWwWWwW._americanradiohistorv. com
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...stand vp under 85°C operation

Solar’s new Type DY-TV series of dry electrolytic capacitors assures dependatk:le
operation under the severest conditions found in television receivers.

An especially developed Solar processing technique makes possible small
yet sturdy capacitors designed for high temperature operation with no sacrifice
in long life or electrical characteristics.

Because of the remarkable film stability of Solar’s DY-TV series of electro-
lytics, there is but an extremely small change in power factor and leakage current
from room temperature to 85°C.

Type DY-TV capacitors, with their special film formation,do not “run away”
when voltage is applied after idling under no-voltage conditicns at 85°C. These
characteristics are retained even after extended shelf life.

Investigate this remarkable achievement in capacitor design today! Write
today for catalog.

SOLAR MANUFACTURING CORPORATION
NORTH BERGEN, NEW JERSEY

SOLAR CAPACITORS

“Quality Above All”

ELECTRONICS — September, 1948 35
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Performance—-PLUS
Maintenance— M/NUS

‘:.
3

A
| [ @f |
( |.: /—(::J _I Add hot-dip galvanizing to Blaw-Knox construction, and you've got the
F r:____-. '[J. % »// | utmost in tower performance with maintenance costs close to zero. Illus-
| |-r 1 trated is a new Blaw-Knox Type N-16 insulated, self-supporting tower
I.-ir-‘ ,i with “lifetime” protection of a heavy zinc coating on all mgmbers as
l!‘ff & s well as on inside climbing ladder and Electroforged Grating platforms.
—_ Painting to conform with CAA regulations is all that is required.

Hot-dip galvanizing is available on Blaw-Knox Antenna Towers of
any height . . . We invite discussion on your plans for future station

improvement.

BLAW-KNOX DIVISION

of Blaw-Knox Company
2077 Farmers Bank Building ¢ Pittsburgh 22, Pa.

BLAW-KENOX sz TOWERS

36 September, 1948 — ELECTRONICS
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702 Quality and Performance Use F R [ [ D

INSTRUMENTS and COMPONENTS —

or remoi’e

s f
ass filter P\icaﬁons-

‘emei‘el’ing ap

and carrier systems.

ouTPUT
VOLTAGE

_7'1(27
al

F?r telemetering and remote control gp-
Plications using audio and

Low Frequency  HI“Q COILS [ ooy sscariers.

mlllI!ll-
Qaof | | | 1
W17
350 100 200 5001(00 2000
FREQUENCY-CCLES
Available from stock
in the indicated in-

ductance values

Supersomic
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REVERE PHOSPHOR BRONZES
OFFER MANY ADVANTAGES

STRENGTH — Resilience — Fatigue Resistance — Corrosion Re-
sistance—Low Coefficient of Friction—Easy Workability—are
outstanding advantages of Revere Phosphor Bronzes, now avail-

able in several different alloys.

In many cases it is the ability of Phosphor Bronze to resist
repeated reversals of stress that is its most valuable property.
Hence its wide employment for springs, diaphragms, bellows
and similar parts. In addition, its corrosion resistance in com-
binatioa with high tensile properties render it invaluable in
chemical, sewage disposal, refrigeration, mining, electrical and
similar applications. In the form of welding rod, Phosphor
Bronze has many advantages in the welding of copper, brass,
steel, iron and the repair of worn or broken machine parts.
Revere suggests you investigate the advantages of Revere Phos-

phor Bronzes in your plant or product.

www._americanradiohistorv.com

1—Plunger gwide
2—Thermoslct spring

3 —Internal leck washers
4-—Contacl springs
5-—Externat 1>ck washers
6—Operating lever

7-—Cap with integral spr ngs in side

8 —Retainitg spring

9-—Countersenk externaf lock washer
10—Pressure spring for capacitor
11—Five-contact spring

12—Contaa spring for radio part
13—Pressure spring and terminal
14—Involute spring
15—Contact point for solenoid
16—Contact springs

—made of Phosphor Bronza strip supplied
by Revere

REVE,

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

Mulls: Baltimore, Md.; Chicagn, 11l.; Detroit, Mich.;
New Bedford, Mass.; Rome, N. Y.—Sales Offices in
Principal Citres, Distributors Evervwhere.

September, 1948 — ELECTRONICS
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improved performance

The New DO-71 Panel Instruments are easy to read—correctly—because they have
been designed specifically for that purpose. This new design has also resulted in a
smooth, modern, appearance. Take a look at these features to see how these instru.
ments will improve the appearance of your panels and at the same time assure you of
easler more accurate readings:

Lance type pointer for rapid, precise reading. Absence ‘of arc lines make scale divisions stand out by
themselves, Simplified scale layout for improved readability, Numerals shaped and sized for greater
legibility.

A new high in performance and readability has been achieved by the engineering
advances in the DO-71 Panel Instruments. Depth behind the panel has been reduced
to less than 1 inch. The use of high-strength Alnico magnets results in high torque,
good damping, and quick response. This allows the use of larger radius pivots, giving
the instrument a greater sturdiness. The large clearance between stationary and moving
parts helps assure years of trouble-free performance. And, all main components are
rugged integral units which mean fewer repairs and less servicing.

g Now is the time to improve the quality and appearance of your products by the in

/\’:S »corporation of these new panel instruments. And, you can do it right now, because the

~—7<7 DO-71 line is in full production for quick delivery. Contact your nearest G-E Sales
Office, or Apparatus Dept., General Electric Company, Schenectady 5, N, Y.

GENERAL ¢ ELECTRIC

602-122

ELECTRONICS — September, 1948 39
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for mobile two-way radio

&

o

©

ALLIED'S NEW
CO-AXIAL RELA

The new Allied “RA” relay transfers 52 ohm antenna
transmission line (type RG-8U Cable) from receiving
to transmitting position. It is now used in police

car radios and is highly recommended for both mobile
and stationary applications.

This new relay is equipped with two Co-Axial cable
fittings and one insulated transmitter line terminal.
Co-Axial fittings for antenna and receiver connection
are die cast as part of the metal housing. They will
accommodate Signal Corps cable connector PL-259.
Auxiliary double-pole, double-throw contacts can be
supplied when specified? ’

ALLIED CONTROL COMPANY, INC.
2 EAST END AVENUE, NEW YORK 21, N.Y.

NEW RELAY GUIDE
This new folder shows 24 small, compact
Allied Relays with a car2fully detailed table
of characteristics and specifications,
Write for YOUR free copy today.

ENGINEERING FEATURES OF THE
ALLIED TYPE ‘'RA" RELAY

Contact Rating: Antenna transfer ccntacts
will handle a maximom of 75 watts cf
radio frequency up :0 150 megacycles
when inserted in a properly terminated
52 ohm line. Auxiliary contacts lave a
non-inductive rating of 1 ampere at 24
volts D.C. or 115 volts A.C.

Cotl Rating: Up to 110 volts D.C. and
115 volts A.C. 60 cycles.

Coil D.C. D.C. ».C.
Neo. Volts Current Res stance
31 6. 46 13.
34 12. 22 54.
38 26.5 .083 320.
40 a8, .060 80O,
a3 110, 026 4100,

(This table is based on an average power
rating of 2.5 waus. Minimum operating
voltages are 80% of voltages shown
above.)

Dimensions: 2"x27,"x13,"”. Welght: 4 ex.

September, 1948 — ELECTRONICS
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The search is ended
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In his search for t‘he fountain of perpetual youth, Ponce
de Leon would have found a perfect analogy in the
improved Turbo Varnished Sleeving in which there
is inherent, in its flexibility constituted insulating var-
nish, the antidote to hardening of the arteries.

Besides this great step of advance in the varnishing
process of cotton sleeving, there are insured in' this
Turbo Varnish Impregnant topmost electrical insulat-
ing requisites—stabilized increased dielectric values,
greater resistance to elevated temperatures, practical
resistance to the effects of soldering-iron operations,
acids, oils, alkalies, and electro-chemical influences.

Non-cracking, non-chipping, non-peeling regardless
of angle of bend or twist. A knock-out to commonly
encountered insulation failures accruing from embrittle-
ent resulting due to the effects of aging.

ILLIAM BRAND & COMPANY

DURTH AVENUE, NEW YORK 10, N. ¥.— 325 W. HURON STREET, CHICAGO 10, ILL.,
ELECTRONICS — September, 1948 41
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the H-2-P

A NEW PURIFYING JET OIL DIFFUSION PUMP,

for electronic tubes and general laboratory use.

The blank-off pressure of this all-metal pump, untrapped, is
2 x 107 mm of Hg, measured on an ionization gauge.
The speed and forepressure characteristics of the pump are
remarkable. Speeds at three significant points follow-—
50 litres per second at 10° mm Hg. 60 litres per second at 104
35 litres per second at 2'x 103
High Vacuum of 2 x 107 mm Hg. is maintained when
the forepressure is sncreased to 0.34 mm Hg.
This pump is designed for unlimited continuous service.
The jet tube is so constructed that it may be completely
disassembled in a few moments with an Allen wrench.
This makes every part of the pump freely accessible for
cleaning. The heater is buttoned to the bottom of the
pump and can be replaced easily. The permanent
maintenance of this pump in condition to achieve
the pressures and speeds listed above is assured by its
construction. Recommended particularly for the
requirements of Cathode Ray Tube production.
Special models for exhaust equipment will be made
to customer’s specifications. For further details,
please write—Vacuum Engineering Division,
National Research Corp.,, Cambridge 42, Mass.

HIGH VACUUM FOR INDUSTRY

NATIONA SEARCH CORPORATION

42
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MIRAGLAS IS THE NAME

STANDARD

ARNISHED
UBINGS DOUBLE

that provide positive SATURATED
protection for electrical
apparatus...

_ | TRIPLE
% STRENGTH
MIRAGLAS VARNISHED TUBINGS, ? >

woven of Fiberglas varn, meet
or exceed the specifications set
by the Varnished Tuking Associ-
ation and the American Society
for Testing Materials.

IMPREGNATED

0 STANDARD GRADE for maximum flexibility, O g3 PN (308 is the Optimum in Superiority
has little varnish and is recommended for high

temperatures where dielectric strength is not a
factor.

for high gloss, non-hydroscopic, resistance to high
temperatures, oils, acids, etc. IMPREGNATED has a
dielectric rating beyond 7000 volts and is un-

e DOUBLE SATURATED [WNEEY qualities of the equalled for Long Life Under Most Severe Condi-

. . tions. Write for Samples.
STANDARD GRADE but with additional coats of var- ° g

nish to bring the dielectric rati to 1500 volts.
AReTBRRGSSeTS e Rt g e vers FOR USERS OF COTTON YARN VARNISHED

is built up with coats of TUBINGS The Mitchell-Rand MIRAC and HYGRADE

@ TME especially flexible insulation varnish for dielectric Varnished Tubings of long staple fiber yur'n are

EMéUR\:'\;\N ratings up to 2500 volts and is particularly suited comparable to Fiberglas Tubings in dielectric rat-

‘NSOSG““ER: v_vhere ussembly‘ operations include the possibility ings, tensile strength, flexibility and long life.
\'\:-OP“? 59 YEP of rough handling. Write For Samples.

Write todoy for your free copy of the M-R WALL CHART with its engineering tables, electrical symbols, carrying

& capacities of conductors, dielectric averages, thicknesses of insulating materials, tubing sizes, tap drills, efc.

A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH * INSULATING PAPERS
AND TWINES - CABLE FILLING AND POTHEAD COMPOUNDS - FRICTION TAPE AND SPLICE * TRANSFORMER COM.
POUNDS * FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE * VARNISHED CAMBRIC CLOTH AND
TAPE - MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND
SLEEVINGS * IMPREGNATED VARNISH TUBING * INSULATED VARNISHES OF ALL TYPES * EXTRUDED PLASTIC TUBING

September, 1948 — ELECTRONICS
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Shaft, cover,
faceplate, and
other ferrous
parts are made
of stainless steel.

The TYPE J BRADLEYOMETER

...an adjustable resistor of superior quality

for jobs that demand superlative performance

FIXED RESISTORS

Bradleyunit resistors are small

in size but “tops’” in load and
life tests. Under continuous 100%
load for 1000 hours, resistance
change is less than 5%.

The leads are differentially
tempered to prevent sharp bends
near the resistor,

Available in Vo-watt and 2-watf
sizes in standard R.M.A. values
from 10 ohms to 22 megohms.
One-watt units are available from
2.7 ohms to 22 megohms.

| @AB)_ |

Allen-Bradley fixed and adjustable radio
resistors are sold exclusively to manufac-
turers of radio and electronic equipment.

ELECTRONICS — September, 1948

® When you have a circuit which requires a top-
quality adjustable resistor . . . rated at 2 watts with a
big safety factor . . . with asolid-molded resistor element
not affected by heat, cold, moisture, and age . . . then
specify the Allen-Bradley Type J Bradleycmeter.

The resistor element is molded as a single unit to pro-
vide any resistance-rotation curve. Insulation, terminals,
faceplate, and threaded bushing cre molded in one piece.
There are no rivets, welded, or soldered connections.

Type J Bradieyometers are available in single-, dual-,
and triple-unit constructions. Built-in line switch can also
be furnished.

Send for dimension sheet and performance curves.

Allen-Bradley Co., 110 West Greenfield Avenue, Milwau-
kee 4, Wisconsin

ALLEN-BRADLEY

FIXED & ADJYUSTABLE RAD}@ RESISTORS
/QIIHLIW\

45
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GET COSTS DOWN

ur of e Al

and put a fresh breeze behind sales...

.. the way Air Conditioners do it
with AMERICAN PHILLIPS SCREWS

. . . like one of the largest refrigerator and air conditioner
manufacturers . . . who says: “Our present high production would not have
been possible without American Phillips Screws . .. which permitted the efficient
use of power drivers.” And which d.d not permit any more driver sk ds, spoiled
work, dropped screws, burred screw heads, slashed hands. Now, labor costs
keep in line, as do material costs. And time savings run as much as 50%.

with the modern, inviting look of American Phil ips Screws.
2 1 The clean-edged, tapered recess flashes the message of quality /nstantly to the
CAN'Y sup OV buyer’s eye. And remember, too, that in any motorized merchandise, the spe-
PERED RECESS cial vibration-resistance of American Phillips Screws has a lot to do with

Sy keeping customers sold. Let American engineers translate these Phillips advan-
tages in specific terms of your own product. Write.

R
\WINGED DRIVE
AN pHLIPS TA

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHOCE ISLAND
Chicago 11: 589 E. lllinols St. Detroit 2: 502 Stephenson Building

ALL METALS: Steel,
Brass, Bronze, Stain-
less Steel, Aluminum,

- Monel, Everdur (sili- |
con bronze)

46 September, 1948 — ELECTRONICS,,
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Radio stations can take no chances on “outages’—time off
the air is costly. For split-second timing, efficiency, and
continuity, all vital operating information must be readily
available to the control engineer at a glance.

For these reasons, instruments of unfailing performance
and quick readability are a must. The Westinghouse
instruments at KMOX solved these problems. They also
provide co-ordinated styling and smart appearance.

weReS
On -the - Job Proof of Instrument Performance!

What are

Would they include—reliable performance. . . styling . ..
size . . . readability or different types of service . . . port-
able . .. switchboard . .. pancl. .. recording?

The vast lines of Westinghouse clectrical measuring
instruments provide you with the answers to all of these
problems. Every Westinghouse instrument is backed up by
more than 60 years of skill, “know-how”, and experience
in every field of industry. 1-40362

where Westinghouse
reliability and
readability

electrical measuring problems?

Westinghouse Instruments Also Provide You With

Dials that stay white under
all conditions

Magnets that stay perma-
nent

Pivots with high shock capac-
ity and low friction

Springs that remain con-
stant for life

Quick delivery of more
different ratings and types

Complete Nationwide Serv-
ice

Westinghouse instrument specialists are available in the field for
consultation on your instrument problems. Call your nearest
Westinghouse office, or write Westinghouse Electric Corporation,
P. O. Box 868, Pittsburgh 30, Pa.

Send for Booklet B-2209-A, Communication Instrument Booklet
B-3283, or Switchboard Instrument Booklet B-3363.

you CAN BE

VVestinghouse

PLANTS IN 25 CITIES ... OFFICES EVERYWHERE

4 Llitreal Measuing LrsTlamernts for ANV Job

|
]

] ¢
b, i

- Coolo GEEmEN |

MNew 50,000-watt transmitter at station { =
KMOX, St. Louis. This station is one of !

the important links in the Nation’s vital

educational, news, and entertainment i &
imdustry. "

1
|
%

L
|

_ 1 A
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Over 1 kW output at 120 Me/s

from a valve only 51" long! The
3J/160E inccrporates a thariated

turgsten filament requiring low fila-
ment power aad is air blast cooled,
facilitating the design of simpler
and smaller radioc equipment.

Fcer complete data write to; Department 3707

5f'aﬂdafd Tele /10/105 and (/ObIQS Lllﬂll'ed RADIO DIVISION

OAKLEIGH ROAD, NEW SOUTHGCATE, LONDON, N.Il, ENGLAND
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You gain these advantages in @&@ﬂm@@ \.

CUSTOM MADE TECHNICAL

These are the reasons for the consistent growth of Americen
Lava Corporation:

RESEARCH. American Lava stands pre-eminent in its field
in research. Here you are most apt to find the answer to any
quesiion involving technlcc! ceramics.

ENGINEERING SERVICE. American Lava is long on engi-
neering service. You will find one or more graduates of many
leading englneering schools on our staff. Their specialized
experience is freely available to you on sefection and design
of technical ceramics for your specific requirement.

EXCLUSIVE PROPERTIES. Constant development of special
purpose ceramics has led to the production of many Alsimag
compositions with advantages not found in any other material.

DEPENDABLE QUALITY. Our customers hnow that Alsimag
components are always well within the physical characteris-
tics specified, That is assured by alert Quality Contrc! Super-
visors and rigid final inspections.

A WET H

R

TRADE MARK

CERAMICS

ACCURACY. Already supreme in tne field of accuracy, the
many new precision machines installed in the past year
achieve normal tolarances without additional cost penalty.
Alsimog can be held to almast ony tolerance required al
commensurate cost.

ADVANTAGEOUS DELIVERIES. Deliveries are not as good
as we would like to have them—but, during the past year
84 %, of our deliveries were on time and a good percentage
of the remainder fallowed rather closely. Factory expediting
practices are being constantly imgroved and we pledge
further improvements Yoward increasing the already favor-
able percentage of deliveries on time,

PROPERTY CHART. The more frequently used Alsimag com-
positions are shown in a Property Chart, sent free on reauest.

AN INVITATION. IF you have a problem which might be
solved by technical ceramics, submif details and let our engr-
neers make recammendctions withou* cost or obligation

O F

C E R A M ERSAy DR E R ST H -2

AMERICAN LAVA CORPORATION

ALES OFFICES: ST, LOUIS. MO 1123 Wazlhingion Ave.,

Tel: Kitkland 4498 ¢ CHICAGO,3 S. Clinton 5t, Tel: Central 1721

Tel: Garfield 1959 » NEWARK, N. 1., 671 Broad St
¢ LOS ANGELES, 324 N. San Pedro St., Tel:

CHATTANOOGA . TENMNE S S.E E

. Tel: Mstchell 2-8153 o CAMERIDGE, Mass., 38-B Brattle St
Mutual 9079 e PHILADELPHIA, 1649 N. Broad St

www americanradiohistorv.com
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You would find it hard to set a requirement on

. Arnold magnets that is not already exceeded in
our regular production procedure.
All Arnold products are made on a basis of
100% quality-control at erery step of manufacture,
‘é E é i These rigidly maintained standards cover all physi-
cal, magnetic and metallurgical characteristics. . .
- you can place complete confidence in the uniform-

ity and dependability of Arnold Permanent Mag-
W nets, and their resultant performance in your
assemblies.

Remember, too, that Arnold’s service covers

W5MZ ﬂ Wd all types of permanent magnet materials, any size
or shape of unit, and any field of application. Our

engineers are at your command—write us direct

e ————
M/ Wf AZ”zé’/&'Aé or ask any Aliegheny Ludlum representative.

M/ﬁ \

WabD 1098

o —— P s N .

'rnn RRNOI,‘.I) nnumsnnmu COMPANY

ML : SUh:idmry of
. ALLEGHENY LUDLUM STEEL CORPORATION
"*ﬁ!ﬂ“ : Edoha 14? Em.i Dnlurlo S'Ireed. {:h::ugn 11, Minois
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« LORD VIBRATION CONTROL SYSTEM

Yarious Bulietins available on

Vibration Control Mountings, Flexible
Couplings and Bonded Rubker Prod.
vcts. For applications providing vibra-
tion isolaticn regardless of direction of
disturbing forces, Bulletin No.106; for
applications isolating vibration but
not subject to intense shock, Bulletin
No. 104; for applications involving
transient shock loads in addition to
vibration, Bulietin No. 103; Flexible
Couplings, Bulletin No. 200-C.

Protects Delicale Mechanism
Lowers Servicing Costs
Reduces Worker Fatigue

AMNOTHER EXAMPLE OF
PRODUCT IMPROVEMENT

R —

VIBRATION
CONTROL SYSTEMS

IBM CALCULATING PUNCH

A marvel of inventive ingenuity that muldplies two ten-
figure numbers and gives you thc twenty-figure product
in less time than it takes to tell it; thac adds, subtraces, and
divides with the same ease—that’s the new IBM Calcula-
ting Punch.

The mechanism is supported and protected by four
standard Lord Tube Form Mountings. They serve to iso-
late the vertical vibration caused by the punching mecha-
nism and other moving parts. The life of the machine is
prolonged; service calls are reduced to a minimum; and
operators and neighboring workers are spared the nervous
fatigue caused by uncontrolled vibration.

Whether your product is designed for precise recordings,
high speed production, or heavy dury service, its perform-
ance can be improved, its output increased, its life extended,
through a built-in Lord Engineered Vibration Control
System.

*

LORD )

LORD MANUFACTURIN

Field Offices Detroit = Chicago '_Iei.s >

®wbone, Cal. + Fhicaelphia Pa. Canadion Representoti-c
) h¥ LA
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REMOVABLE
MOUNTING

RELAYS

Eyelet terminal types for stud
or compression plug mounting

Faster, casier relay installations Practically any Struthers-Dunn Relay having an insulated base
can be supplied—ATt No ExTtka Cost—with cyelet terminals
for quick, easy mounting on studs extending through the panel.
Wiring is confined to the rear of the panel and the studs form
Wiring can be completed before t?le electrical connection to the relays, permitting fast installa-

relays are installed tion, .removal‘ or change. =

In installations where the relays are small and where no vi-
bration exists, compression-type plugs may be used instead of

All wiring confined to backs
of panels

Relays can quickly be removed or

changed without disturbing  studs and nuts, Then the relays are simply pushed into place
wiring on the plugs.

TRUTHERS-DUNN

5,348
RELAY TYPES

STRUTHERS-DUNN, INC., 150 N. 13th STREET, PHILADELPHIA 7, PA.

LA

s S
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MIDGET THYRATRONS
MEAN ECONOMY

... of space ... of fixst cost ... of power to operate

oTs of performance in a tiny tube envelope, so
L you can design for extreme compactness . . .
that’s the GL-5663 glass thyratron, only 1% inches
in seated height! For circuits requiring a larger
tube current capacity, General Electric offers the
self-shielding metal GL-502-A, 2%s inches high
when seated. This space-saving type will replace
the twice-as-large 2050.

Applications of General Electric’s capable midg-
et thyratrons? . . . Too many to specify here; how-
ever, these uses are frequent:
® Photoelectric-relay work . . . either to actuate

a mechanical relay, or to drive a larger

thyratron for that purpose.

® Timing and time-delay relay operation.

@ Control of small aviation and other frac-
tional-h-p d-c motors.

GENERAL

ELECTRONICS — September, 1948

FIRST 4&ND GREATEST NAME

GL-5663, glass
[Supatsedes Type GL-548)

® Use in welder-control panels.

® Temperature-control work—in electric ther-
mostats, and in the chemical and other
industries where vats, retorts, and furnaces
need automatic regulation. Note the wide
ambient-temperature range of both tubes!

Much of the popularity of G-E midget thyratrons
stems from General Electric’s policy of continu-
ously improving design. For instance, the GL-5663
is a better tube than the GL-546 it supersedes, in
that the new type will hold for life its initially low
control-grid and shield-grid currents. This espe-
cially fits the GL-5663 for timing-circuit work,
where a rise in grid current caused by electrical
leakage would mean inaccuracy.

Now—while your new electronic-control circuit
is in the planning stage—is the time to consider the
saving in space, the economy of first cost, the low
power requirements of G-E midget thyratrons! For
full particulars phone your nearby G-E electronics
office, or address General Electric Company,
Electronics Department, Schenectady 5, New York.

ELECTRIC

161.G2p-88850

IN ELECTRONICS

GL-502-A GL-5663
Max over-all height 25 inches 1% inches
Max over-ail diameter 1546 inches % inch
No. of electrodes 4 4
Cathode voltage 63 v 63 v
current, approx 0.6 amp 0.15 amp
heating time, typical 10 seconds 10 seconds

Peak voltage drop, typical Ny Ny

Average anode to control-grid capacitance 0.2 mmifd 0.1 mmfd

Ambient temperature limits —551t0 +90C —55t0 +90C

Peak anode voltage, inverse 1,300 v 500 v
forward 650 v 500 v

Anode current, instantaneous 1 amp 60 ma
average 100 ma 20 ma

Time of averaging anode current 30 seconds 15 seconds

53
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- What’s your problem?
Fine Wire? Tungsten? Molybdenum?

A T e— [ .

g MR. N. AMMELLING needed 339,000 feet of .001 __7'%-
enamelled copper wire. He called North
American Philips and in good time received a
one-pound package . . . his 64 miles of wire
enamelled to his specifications.

= ~—
——

"—.
\-

ENAMEL

Problem 2

The firm of AL LOYS & AL UMINUM were in urgent
need of fine aluminum and aluminum alloy
wire for a delicate production job. Fine Wire
Headquarters assured them that it was no
problem at all. The order was placed, the
Fine Wire delivered, and it performed to the -
complete satisfaction of all concerned.

Problem 3

MR. MUST B. PLATED, who requireda metal-clad '-Eu:‘
wire for a specific application, phoned

Fine Wire Headquarters. We supplied the
base material to provide the physical char-
acteristics desired, and plated it to meet his
exacting spemflcatlons for special surface

qualities. /)
/4N
the answer™—<
HY not call Fine Wire Head- So—when you have a problem on Fine
qguarters when you have a ques- Wire, Tungsten or Molybdenum-—wire,
tion about fine wire? We can’t do the phone or write to North American

impossible, but we can do lots of Philips, makers of NORELCO Fine Wires,
things that can bring you the right fine and ELMET Tungsten and Molybdenum
wire for the job. products.

NORTH AMERICAN PHILIPS COMPANY, INC.
Dept. XT-9, 100 East 42nd Street, New York 17, N. Y.
"Export Representative - Philips Export Corporation - 100 East 42nd Street, New York 17, N. Y.

54 September, 1948 — ELECTRONICS
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More and more, electrical appliance cus-
tomers are asking — ““Will it causc radio inter-
ference?” And in the answer to that question lies

the secret for many more sales of your products.

Here at Cornell-Dubilier you'll find your answer — in a modern
and complete laboratory, devoted to RADIO NOISE AND
SPARK SUPPRESSION DEVICES — the industry’s most expe-
rienced engineers — the thirty-seven-year C-D background, un-
equalled in the capacitor field. They’re all at your disposal —
NOW. Whether you want toRadio Noise-Proof equipment al-
ready in production — or if you're enginecring a new product
from the ground up — C-D Quietones will do the job efficiently
and permanently. YOUR IN-
QUIRIES ARE INVITED. Cornell-
Dubilier Electric Corporation, Dept.
K9, South Plainfield, New Jersey.
Other large plants in New Bedford,
Worcester and Brookline, Mass., and
Providence, R. L.

Make Your Products More Sale-
able with C-D Quietone Radio
Noise Filters and Spark Suppressors

1948

‘MICA © DYKANOL e PAPER © ELECTROLYTIC
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W KENYON

©. 0600 00 00060000 06 000 00 00 0 0 0 00

KENY“N one of the oldest names in trans-

formers, offers high quality specifi-

cation transformers custom-built to your require-

T——— ments. For over 20 years the KENYON “'K* has been
SR

s\ g sign of skillful engineering, progressive design and
sound construction.

KENYUN now serves many leading compan-
ies including: Times Facsimile Cor-
poration, Western Electric Co., General Electric Co.,
Schulmerich Electronics, Sperry Gyroscope Co., Inc.

Yes, electronification of modern industrial machinery
and methods has been achieved by KENYON'S
engineered, efficient and conservatively rated
transformers.

For all high quality sound applications, for small
transmitters, broadcast units, radar equipment, ampli-
fiers and power supplies — Specify KENYON!
Inquire today for information about our JAN ap-
proved transformers.

Check Yourn Reguinements

“T7// LINE TRANSFORMERS
HERMETICALLY SEALED TRANSFORMERS

“*A’” LINE TRANSFORMERS

3~ PLATE TRANSFORMERS 4~ INPUT & OUTPUT TRANSFORMERS
1~ FILAMENT TRANSFORMERS 4~ SPECIAL FREQUENCY TRANSFORMERS
1~ REACTORS 4~ ISOLATION TRANSFORMERS

3~ C(HOKES 1+~ AUDIO TRANSFORMERS

4~ MODULATION TRANSFORMERS 1~ HUMBUCKING TRANSFORMERS
1~ INTERSTAGE TRANSFORMERS v~ AUTO TRANSFORMERS

Now — for the first time in any transformer catalog,
KENYON'S new modified edition tells the full com-
plete story about specific ratings on all transformers.
Our standard line saves you time and expense. Send
for the latest edition of our catalog now!

SEND FOR OUR CATALOG NOW!

Y 7 T 0 = = A o A8 S r 7y yyy)
r KENYON Transformer Co., Inc. ?

’
) 840 Barry Street, New York 59, N. Y. [
,' Send me the lalest edition of your new catalog without obligation ,’
[
L
[ 4

[

" Name . ... L Address TR

Position . City ... e T TN TPl . T

’
1
7

Company - State. . ..
L----------- -------------------------- J

KENYON TRANSFORMER CO., Inc. s vow'onc
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HAND-SIZE
50-OHM NICHROME*
RESISTOR SHRUGS OFF

35,000-WATT
WALLOPS!

It is unbelievable that so small a resistor can carry 35,000 watts!
But it actually happens, repeatedly, in the case of Ward Leonard Non-

Inductive Plaque Resistors wound with Nichrcme V wire — used
COMMON POWER AND TELEPHOME LINE

BREAKER
POINTS

in telephone carrier circuits operating through rural power lines.

This is the story: Circuit breakers are installed in the power
lines to protect them against “shorts” due to falling wires, etc. But the
telephone carrier currents are blocked by the high impedance of the
breaker solenoids. A low-impedance resistor is therefore used as a

by-pass at each solenoid.

When a “short’” occurs, the resistor must be momentarily able
to carry amperage far in excess of its normal rating, because mechani-
cal lag prevents the circuit breaker from opening instantly. The same
applies when lightriing, or accumulated static charges, discharge to

the ground.

L o s . |

Tremendous strain is imposed upon the winding of the resistor SOLENOID 4 -
during the instant of high current impact, yet it must stand up. oy -
To assure maximum performance and dependablllty, Ward Designed to protect telephone circuits that utilize power
Leonard uses windings of Nichrome V. This superlative Driver- supply lines, this resistor, rated at 50 ohms and 125
. 1 . d ! ith ) f watts, is intended normally to carry a current of about
Harris alloy sustains tremendous voltage surges without loss o 1.6 amperes. In the event of short-circuit, however, it
will tolerate 16 times this amperage, and a voltage in-
. o . R . crease producing 35,000 watts, for the fraction of a
shock, stays on the job even though “jolted” again and again . . . when e g W [y i &on T DN N
a breaker makes several attempts to restore an open circuit. operate. Cooling in less than a second after sustaining
such an abnormal current impact, the winding, of .010 in
diameter Nichrome V wire, remains unimpaired. In fact,
; . i . _ K this severe treatment can be administered for 3/100ths
unusual, or seemingly impossible of solution — send your specifications of a second per sccond for 3 successive seconds without

to us. We manufacture and draw the most complete line of electrical damage to the resistor. Made by Ward Leonard Elecrtric
Co., Mount Vernon, N. Y.

characteristics, retains its superb stability in spite of severe thermal

Whatever your electrical resistance problems — conventional,

resistance alloys in the world.

= - ___

Nichrome is Manufactured only by

Driver-Harris Company

HARRISON, NEW JERSEY

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San francisco, Seattle
Manvfactured and sold in Canada by
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada

*T.M. Reg. U. S. Pat, Off..
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)4@9 A NEW LINE OF

ELECTROLYTIC
CAPACITORS

Designed for Television Use
(for operation up to 450 volts at 85° C.)

With some 7 times as many components in a television receiver
as in the average radio, the possibility of service calls is greatly
increased. The new SPRAGUE ELECTROLYTIC line offers the
first practical solution to this problem.

Designed for dependable operation up to 450 volts at 85° C.
these new units are ideally suited for television’s severest electro-
Iytic assignments. Every care has been taken to make these new
capacitors the finest electrolytics available today. Stable operation
is assured even after extended shelf life, because of a new proces-
sing technique developed by Sprague research and development
engineers, and involving new and substantially increased manu-
facturing facilities. More than ever before your judgment is con-
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC
APPLICATIONS! Sprague Electric Company invites your inquiry
concerning these new units.

——
it o

SPRAGUE ELECTRIC COMPANY . NORTH ADAMS, MASS.

* Koolohm Resistors

PI1 ONTETERTS OFE o
— ELECTRIC AND ELECTRONIC PROGRESS
S T

*Trademarks reg. U, S. Pat, Office

58 September, 1948 — ELECTRONICS

WWW.americantadiohistorv.com


www.americanradiohistory.com

. Intricately Designed Slots—
molded inl -

‘Thrbugﬁ and stopped hﬁles 2
. molded imds
@Multlplé Recesse§ and Bosses L

molded i m,-

.Sharply defined 1&11aring -
molded ln"

— to Custom-Material
— to Custom-Frecessing’. . .
A PERFECT Trinle-Play IN PLASTICS!

Yiewed from ohy_bﬂ‘gle‘ tfﬁ;_s‘ molded case for Wii:cqlg%r* was a real
challenge. Using stancard finishing techniques, 34 machining operations
would have been ne=ded to produce the intricate pattern of holes,
recesses, slots and lettering appearing on the topside alone! Not less
than a dozen additicnal operations could have provided the fillets,

bosses and stepped-planes of the inside contour. Yet by careful engineer- 2 *lllustration: Housing for
ing, this part was precision molded as it appears above without recourse Type "B’ Electric Switch,
to a single after-molding operation. To meet the demands of the appli- compression molded for

2 2 . the Wilcolator Compan
cation for a heat-resistant material, we used a compound, custom-formu- © Wi r pany.
Elizabeth, N. J.

lated in our own plant. And for speed and economy in production the cases
were molded eighi-at-a-time in an enclosed type semi-automatic mold.
In baseball parlance, facing this “tough line-up”
Consolidated came up with a perfect triple play
. from Custom-Mold to Custom-Material to Cus-

tom-Processing . . . scoring complete customer satis- . I d t d { )

faction. We will be glad to meet the challenge of o n S o I u e : ,_ _}
your next plastics application with an equal display l MOLDED PRODUCTS Corporalion | 1 AWC
of brilliant teamwork. Inquiries invited! % 309 CHERRY STREET SCRANTON 2 FA. h 4 :

Branches: NEW YORK, 1790 Broadway * CHICAGO, 549 W. Randolph St. « DETROIT, 550 Maccabees Bidg. « CLEVELAND, 4614 Prospect Av. » BRIDGEPORT, 21! Stote Sirest.
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From this package
come the finest recordings
in the world

Presto

GREEN LABEL DISCS

ALSO AVAILABLE—

Presto Brown Label
discs. They’re one-side
perfect . .. with a flaw
on the other side you o '

probably couldn’t find. Ry S s
Perfect for one-side re- T
cordings, reference re- f L e
cordings and tests,and e fEF S
at greatly reduced cost.

RECORDING CORPORATION

Paramus, New Jersey

Mailing Address: P. 0. Box 500, Hackensack, N. J. « In Canada: WALTER P. DOWAS, Ltd., Vominion Sq. Bldg., Montreal
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y |
' MULTIPLE-CONTACT
PLUG-RECEPTACLE UNITS

FOR SECTIONALIZING CIRCUITS

r
e F y,
/

\ FOR parrel-rack or other seotionalized circuipf, Lapp offers a variety of plug-and-recep-
. T —— Y. E . .
tacle units, some of which are shown abs{e. Any number of contacts can be provided

3 . ”* 0 )
\\( multiples of twelve). Male and femgle'contacts arve full-floating for easy alignment and

post Lontael. Contacts are_silvér-plated, terminals tinned for soldering. Polarizing
- - *_." . -""ﬁ;& . . . . . . .
guide pins aréprovided-where desired. Insulation is Steatite, the low-loss ceramic which is

non-carbonizing even under leakage flashover resulting from econtamination, moisture or
humidity. Write for complete cleetrical and mechanical specifications of available units
or enginecring recommendations for an eflicient component for your produet.

L3)
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TELEPHONE CABLES

Lead makes an excellent sheath for
telephone  cables — sixty  years and
thousands of miles i service have
well proven that. But lead is uscful
in other ways—storage batteries and
paint, to name only two. So the
tclephone industry shares the Inm-
ited available supply with other
claimants.

Before the war when there was no
lead shortage, Bell Laboratorics en-
gicers sought to develop better and
cheaper cable sheaths. An idcal
sheath is strong, flexible, moisture-
proof, durable and must meet specific
electrical  requirements. No  single
material had all those virtues, so
thoughts turncd to a composite
sheatli, cach clement of which should
niake a specific contribution to the
whole.

Various materials and combina-
tions were studied. Desirable com-
binations that satisfactorily met the
laboratory tests were made up 1n
experimental lengths, and spent the
war years hung on pole lnes and
buried in the ground. After thic war,
with an unparalleled demand  for
cable and with lead m short sup-
ply, sclection was made of a strong
composite sheath of ALuminum and
PolyETlylene. Now Western Elee-
tric is mecting a part of the Bell
System’s necds with “ALPETH”
sheathed cable.

Mceting cmergencies—whether
they be storm, flood or shortage of
materials —is a Bell System job in
which the Laboratorics arc proud to
take part.

BELL TELEPHONE LABORATORIES

e EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE.
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MINIATURE
CAPACITORS

MINIATURIZATION of electronic
equipment is a well-established trend
today. For applications where saving
in space and weight are of impor-
tance, Solar offers a wide selection of
reliable capacitors. Among these are:

SOLITE* METALLIZED
PAPER CAPACITORS
Type SL cardboard tubulars
Type XTL metal-encased
tubulars
Type QS solder-seal metal-
encased tubulars

PAPER CAPACITORS

Type TST Tiny Sealdtites* —
smallest series of molded
tubulars available

Type TTR Tom Thumb*
tubulars, minimum size paper
“match-sticks”

Type TTF Flatpacks, mini-
mum size rectangular sections
Type QAIM miniature
metal-encased hermetically
sealed oil tubulars

DRY ELECTROLYTICS

Type LB miniature metal-
encased hermetically sealed
tubulars

MICA CAPACITORS

Type MO molded half-
postage-stamps” in both foil-
mica and silvered-mica

If you've a problem in equipment de-
sign requiring unusually small paper,
electrolytic, or mica capacitors, call on
Solar. Descriptive literature upon re-
quest.

Solar Manufacturing Corporation
1445 Hudson Blvd., North Bergen, N. J.
+* Trode Mark

@u

e SOLAR CAPACITORS
“Quality Above AH"

64

BUSINESS BRIEFS

By W. W. MacDONALD

Buttons, badges and keep-out
signs are more in evidence in elec-
tronic equipment plants turning
out military gear than at any time
since the war.

Heater-Type subminiature tubes
are not far away; at least one
manufacturer is known to have
them pretty well along in the de-
sign stage. Available with 6.3-volt
indirectly heated cathodes, such
tubes should be useful for voltage
amplification in equipment which
must be compact, particularly in
multistage devices.

Mail-Order Houses miss few
bets. They are already advertis-
ing, in direct-mail flyers, dual-
speed turntables operating at both
333 and 78 rpm, hoping to cash in
if and when Columbia’s new Miecro-
groove transcriptions for the home
(see p 86) become popular.

Business Failures among radio
equipment manufacturers in the
fiscal year 1947-1948 totalled 29,
according to RMA, approximately
half having been in business 5
years or less. Of the 29, 10 made
radio sets, 5 communications
equipment, 3 test equipment, 2
television receivers, 2 recorders, 2
radio parts, 2 phonographs, 1
sound equipment, 1 motors, and 1
projection equipment.

Causes contributing to failure
included extensive inventories, ex-
cessive plant facilities, inadequate
distribution, poor merchandise and
inadequate production experience.

Immense Investment required
for production of television re-
ceivers will change the character
of the radio manufacturing indus-
try, according to Zenith’s H. C.
Bonfig. The trend, he thinks, is
toward a smaller number of larger
manufacturers.

Stratovision demonstration out
in Ohio brought one fact forcefully
to our attention: there are hun-
dreds of people in the hinterlands,
away from reliable service, with

WWW.americanradiohistorv com

their antennas hanging out in the
hope that they will some night pick
up a good stray picture. While the
program was in progress we heard
several telephone calls come in re-
porting reception and asking when
the Westinghouse-Martin B-29
would be up again. And since
then we have seen many similar
letters.

Klieg Lights needed by movie
people more than by television men
were responsible for excessive
heat generated in Philadelphia at

the recent political conventions
and reported by many news-
paper commentators. Most tele-

vision pickup cameras used image
or studio orthicons, and these
tubes do a pretty good job even by
the light of a kerosene lamp.

AcrylicMagnifiers (plasticshells
filled with a mineral oil like
Nujol) are being manufactured
for television in substantial quan-
tities, according to Hiram MeCann
of Modern Plastics, but the aver-
age price at the fabrication shop
has gone from $30 to $12, with
some production reported at $8.

Sailboat Men are rarely sur-
prised about anything the power-
boat boys do, but we are forced to
take note of the fact that out on
Long Island Sound quite a few
floating palaces are installing f-m
sets, complete with elaborate
folded dipoles mounted on cabin
tops amid other chromium-plated
gizmos. Just this last weekend we
spotted two seagoing hotels sport-
ing television arrays.

Definition: Radio is television
without the pictures.

Britain’s Exports are up; twice
in the first quarter of this year
radio equipment shipments ex-
ceeded the £1,000,000 monthly ob-
jective. High on the list of reas-
ons is the fact that models are de-
signed with particular overseas
markets in mind; bandspread on
shortwaves, high sensitivity, free-
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dom from drift and tropicalization
are contributing factors.

Australia had 1,737,152 li-
censed radio receivers on April 30,
1948, an increase of 607,366 since
1939. The ratio of licenses to
population was 23.38 percent. More
than 125,000 listeners had licenses
for more than one set.

College Courses in engineering
fully accredited by the Engineers
Counecil for Professional Develop-
ment in that organization’s fif-
teenth annual report dated Sep-
tember 30, 1947 and released July
1, 1948, total 509, broken down as
follows:

Flect. and Comm.
Civil
Mechanical
Chemical
Mining

Metallurgical ........
Industrial ...........
Aeronautical
Architectural
TIPetroleum
Ceramic

General ...................
SEAN LY A S S a8 5la o a0 00 a0
Agricultural ...........

Naval
Electrochemical

More men are still trying to
break into our field than any other.

Fiscal Year Reports: Zenith,
$79,406,138 worth of business in the
period ending April 30, 1948, up 38
percent over the previous 12
months.

Magnavox, $27,434,019 for the
period ending February 29, 1948, as
against $24,013,812 in the preceding
fiscal year.

Judging a contest for Hytron,
we note with interest that a large
number of radio servicemen have
designed their own trick tube-pull-
ers. Manufacturers, it seems, have
mastered the technique of design-
ing tubes that will stay in sockets.
Someday they may find it desirable
to equip them with wings, or lugs,
or handlebars that permit the re-
pairmen to get the things out.

Rose Buss Korsgren, formerly
with Hallicrafters and now with
Alaska Radio Supply, writing from
Anchorage, says it seems to her
that nearly everyone she’s met is
either a radio man or connected
with the airlines in some way.
That would be natural in a terri-
tory in which both communications
and transportation involve unus-

ELECTRONICS — September, 1948

ual terrain difficulties.

There are 458 amateurs to 80,000
people in Alaska. In the States
there are about 6 hams to that
many.

It’s A Long Way back, but people
around New York are still talking
about how perfectly f-m performed
when local electrical storms
blotted out regular broadcasting
the night of the Louis-Walcott
fight. This sort of experience does
more to sell the new service than
any amount of industry propa-
ganda.

Coming Attractions: As prom-
ised, we’re presenting quite a few
articles about computers in the
feature pages of ELECTRONICS this
vear. The latest appears on page 110
of this issue.

Transductors are also considered
of sufficient importance to keep the

editorial heat on. See page 8%
There will be more.
The ultimate importance of

superregeneration is a matter of
speculation, but it is about time
somebody separated fact from fic-
tion. Two articles in this issue,
on pages 96 and 99, do it.

Speaking of hard, cold facts, we
hope to have some in print soon
concerning Stratovision.

Wondering what goes on at G-E’s
ambitiously named “Electronics
Park™? Read about it next month
in these columns and you’ll know
more about the setup than many of
the people who work in Syracuse.

Story Of The Month: It’s late
for this one, but only now can it
be told.

During the war, a friend of ours
who silk-screens panels received
an order for a few and started to
turn them out on AAA1 priority.
Then he learned they were part of
a classified item and that a 24-hour
guard would be required at the
plant.

Several months went by, with
production hanging fire, while our
friend explained that the cost of
the guard would exceed the price of
the panels. Finally, the go-ahead
was given when government officials
reluctantly agreed there was
scarcely need for security measures
in connection with a panel lettered,
simply . . . .Power. On-Of.

wiann ameticantadiohistorn. com.

ERRH e R l
%  GENERAL{ ELECTRIC !

 AVAILABLE IN
ALL POPULAR
TYPES!

SOCKETS

TYPE 103J58A

OOD purchasing calls for
G-E sockets along with
General Electric tubes. That
way you have one convenient
source of supply—one manu-
facturer responsibility—one
high standard of quality.

Also . . . these heavy-duty
sockets are designed to work
in harness with G-E power
tubes, rectifier types, thyra-
trons, and others. Depend on
General Electric sockets to
accent efficient, dependable
tube performance; to under-
score long service life.

Stocked widely, G-E sockets
are easy to obtain. Your near-
est G-E electronics office
gladly will give you prices and
full information. Or write
Electronics Department,
GeneralElectric Company,
Schenectady 5, N. Y.

183-G2-8850
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Mallory Presents the First

ALL

NEW

Variable Resistor in Years!

s,

,, ACTUAL

18,
A size

The Revolutionary

Mallory
Midgetrol

ACTUAL

e

When we call this 15/16"" Mallory Mi

dgetrol new, we mean entirely new inside

and out—with ncw design and new features achieved by new production

methods. 1t’s the first really new con

EXTREMELY LOW NOISE LEVEL— STAYS QUIET, T0O

Both mechanically and electrieally, you’ll find the new
Mallory Midgetrol the quietest, smoothest control you
ever handled—with greater uniformity and balanced
conlact pressure. The new carbon element, contact and
2-point, wobble-free shaft suspension combine to makeitso.
Better still, it stays quiet! Our tests and customers’
laboratory tests prove that after tens of thousands of
cycles, the Midgetrol still has an amazingly low noise level.

Behind the new Mallory Midgetrol are many years of
Mallory experience and widely diversified manufacturing
facilities in metallurgy and electronics. You can specify
the Midgetrol with the utmost confidence. Write today for
Technical Information Bulletin and Specification Sheets.

trol to appear in years.

OTHER ALL NEW FEATURES . . .

® Higher standardization— faster delivery schedules—
thanks to the Midgetrol’s new design.

@ You can bend or nwist the terminals without breaking them.

® Terminals are farther away from the mounting surface
. eliminates need for extra insulation.

® Has that

adaptable for television receivers as well as radio sels.

voltage characteristics make it especially

® Saves precious space—can be specified where a 1%"
diameter control ordinarily would be required.

@ Lightness makes it ideal for portable radio applications.

® Flat shaft for standardisation and uniformity in produc-
tion—for adaptation to fit any type knob now in use.

® Specially designed switch for long, trouble-free life.

PR.MALLORY & COLIncC.

ALLOR

M Y
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I_APPROVED PRECISION PRODUCTS

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

CAPACITORS . . CONTROLS . .. VIBRATORS . ..
SWITCHES . . . RESISTORS ., . . RECTIFIERS

VIBRAPACK* POWER SUPPLIES . FILTERS
*Reg. U.S. Pat. OF.
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ELECTRONICS... DONALD G. FINK....Editor....Sw

CROSS

» OBIT . . . The death of Harry Diamond, at the
height of his career, is a severe loss to the profession
and to the Bureau of Standards, where he headed
the Electronics Division. His work on radio range
beacons, the instrument landing system, the radio-
sonde and the proximity fuze, are outstanding con-
tributions to aviation and military science. They
are matched by an equal contribution to the training
of young radio scientists, many of whom received
their first inspiration from Mr. Diamond. He saw
electronics clear and he saw it whole. One of his
last speeches contained a breakdown of the field of
electronics:

This was his business; he served it well:

(1) Radio communication and broadcasting, in-
cluding television and facsimile.

(2) Electronic ordnance, including radar fire con-
trol, electronic controls for guided missiles, proxim-
ity fuze, and electronic controls for underwater
torpedoes.

(3) Radio navigational aids, including radar, loran,
and other sea and air navigational aids.

(4) Electronic power conversion, including dielec-
tric and inductive heating.

(5) Electronic instrumentation and controls, in-
cluding special instruments for physical, chemical,
medical and hiological research and practice, and the
general concept of the servomechanism.

(6) Electronic devices for mathematical compu-
tation.

» TELE-QRN . . . For vears the fight against man-
made interference has been conducted by the men of
radio against the great outside world, the non-radio
domain of electric shavers, telephone dials, ignition
systems, and similar impulsive characters. More
lately, the battle has assumed the character of a
civil war.

in television engineering, at least, the arms of
brothers are raised in conflict. A television set lives
on impulses, at high level in the scanning and video-
amptiifier circuits, and these pulses, uncontrolled,
raise lots of hob with other radio and television sets

TALK

in the vicinity. An RMA Committee has given wide
circulation to this fact, and urged that adequate
shielding be employed to cure the interference. But
most sets employing magnetic scanning (the major-
ity at present) are still very noisy out to 10 or 20 feet,
much more than the thickness of the wall between
apartments. This nuisance, if unabated, threatens to
unsell a lot of equipment. Like the oscillator radia-
tion problem, it remains a solvable problem on which
not enough money and manpower have yet been spent.

A related miscellany is a letter from the city
fathers of Garden City, N. Y., sent to all residents,
asking them kindly to refrain from erecting television
antennas on the roofs of that as-yet-unspoiled vil-
lage. Seems they have gone so far as to ask experts,
who tell them that the flat terrain of Long Island,
close to New York, with no high buildings in the
vicinity, is ideal for aerials inside attics.

» SEMICONS . . . From audion to orthicon (not for-
getting pliotron, kenotron, thyratron, and ignitron)
it has been customary to coin names for the vacuum-
tube family ending in “on”. Now comes another
family, practitioners of the art without benefit of
vacuum. These are the solid-state cousins, the
crystal brethren, the germanium, silicon, copper
oxide, selenium boys. For years these crystals have
rectified, detected, responded to light and to heat.
Now, with the coming of the transistor (described in
this issue), they amplify. Seems like the country
cousins ought to have a name.

Since these crystals are electronic by occupation,.
if not by constitution, we beg leave to suggest a name
in the vacuum-tube tradition. To wit, semicon: a
device employing a semiconducting material in the
solid state, through which flows a current capable
of being varied by external physical influences. The
crystal detector current varies with the direction of’
the applied potential; it rectifies. The barrier-layer
photocell current responds to light, the thermistor
current to heat. The transistor current responds to
the magnitude of an applied voltage; it amplifies.
Respectable brethren, these semicons, and welcome.
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Dr. Williara Shockley, who directed the research, Dr. John Bar-
deen, who developed the theory, and Dr. W. H. Brattain, whose
experiment veritied it discuss physics of Transistor

1

Ao

FIG. 1—Because of its simplicity the Transistor is even smaller
than most subminiature vacuum tubes.
be no larger than its associated coupling components

The amplifier itself can

The TRANSISTOR-
A Crystal Triode

Germanium crystal with two cat-whisker contacts has characteristics of grounded-grid

triede amplifier, provides 20 db gain, 25 milliwatts output at frequencies up to 10 mega-

cyeles. It will replace vacuum tubes in many applications and open new fields for electronics

NEW DEVICE, operating on an
A entirely new principle and cap-
able of many functions of the elec-
tronic vacuum tube, but having
neither an evacuated envelope nor
a hot cathode, was announced early
in July by scientists of the Bell
Telephone Laboratories. Known as
a TRANSISTOR (TRANSfer re-
sISTOR), the device is essentially a
triode form of the well known
germanium crystal diode.

In its present experimental form
the Transistor is a metal cylinder
:3/16 inch in diameter and § inch
long, as shown in Fig. 1. Inside the
.cylinder, Fig. 24, is a block of
germanium soldered to a metal disc
to which it makes low resistance
contact and that grounds it to the
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cylinder. Two 2-mil tungsten wires
make contact with the upper face of
the germanium at points about
0.002 inch apart.

An input signal, Fig. 2B, in series
with a small positive bias voltage,
is applied between the grounded
face and the input cat whisker
(emitter). A large negative bias
voltage is applied between ground
and the output (collector) point con-
tact. The output signal appears
across a load resistor in series with
the negative bias. In this manner
a power gain of 100 (20 db) is ob-
tained between input and output of
a Transistor. The terminal charac-
teristics of an experimental Transi-
tor are shown in Fig. 2C (see the
Phys. Rev. p 230, July 15, 1948.)

www americanradiohistorv com

This is an early unit having a gain
of about 15 db. The characteristics
are typical of later units having an
average gain of 20 db.

Because of its unique properties,
the Transistor is destined to have
far-reaching effects on the tech-
nology of electronics and will un-
doubtedly replace conventional elec-
tron tubes in a wide range of appli-
cations., The Transistor requires
no heater or filament power and uses
the power supplied by its Dbias
sources with high efficiency. Under
typical operating conditions it
draws only 0.1 watt from the bias
sources (about a tenth the power
consumed by a flashlight bulb) and
delivers 25 milliwatts of useful out-
put, thus having an overall efficiency
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FIG. 2-—Crysal triode (A) consists of two
cat whiskers connected to separate input

—— and output circuits (B) to give character-

istics (C) that produce high amplification

of 25 percent.

The Transistor is smaller than a
subminiature vacuum tube. It
seems likely to have a useful life of
many thousands of hours because of
its simple, sturdy construction.
Where portability and low battery
drain are essential, as in hearing
aids and personalized radios, the
Transistor appears ideal. In equip-
ment using large numbers of ampli-
fiers, large-gcale computers being an
extreme example, the absence of a
heater makes it possible to place
many Transistors in confined space
without ereating difficulties in heat
dissipation.

Although cost factors have not
been thoroughly explored, Transi-
tors should be no more costly to
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manufacture at present than the
1N34 (high back-voltage) german-
ium diode, which lists for replace-
ment at $1.20 and is obtainable in
large lots by equipment manufac-
turers at $0.53 apiece. These prices
are slightly higher than the prices
of a corresponding vacuum diode
(6H6). However, present costs of
crystal diodes are not representa-
tive of inherent costs. The industry
has spent about 40 vears mechaniz-
ing production of vacuum tubes and
has written off engineering and
plant costs over that time. If crys-
tal devices (diodes and Transistors)
prove as successful in practice as
they now appear to be, they too will
be put into mechanized production
and their cost reduced. Ultimately
they should be cheaper than com-
parable vacuum tubes because of
their simplicity and because they do
not require evacuation, which is the
most difficult step in producing
vacuum tubes.

There are limitations to the use of
Transistors in their present state of
development. The power output is
restricted to about 25 milliwatts
per unit, or 50 mw from a push-pull
stacze. A Transistor capable of de-
veloping several watts output does
not seem feasible at present. Par-
allel operation of two or more units
is possible, however, and could be
used to increase the power to a load
several fold. The upper frequency
of operation is limited to about 10
megacycles by transit time within
the germanium. Thus the Tran-
sistor is at present useful at audio,
video, and the lower radio frequen-
cies, but is unsuited to vhf and uhf
applications. Furthermore, the
noise generated within a Transistor
is appreciably greater than that
produced in vacuum triodes.

If the requirements of an applica-
tion for which the properties of
Transistors are suitable justify
their cost when they first become
commercially available, there re-
mains a temporary obstacle to their
immediate use, namely engineering
this new device into the circuit. One
of the principle problems requiring
development is matching the input
and ocutput impedances of the Tran-
sistor to the circuit. The input im-
pedance of the Transistor is low be-
cause the bias in the input circuit
causes current to flow in the for-
ward direction through the point
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contact of the emitter. On the other
hand, the output impedance of the
Transistor is about a hundred times
higher than the input impedance be-
cause its bias causes current to flow
in the reverse direction through the
point contact of the collector. These
impedance levels are the opposite
of those for vacuum tubes and re-
quire a new approach to the coup-
ling circuits between amplifier
stages. Intensive work on this
problem is underway. The Tran-
sistor thus opens new fields for
clever design and inventive talent.

IHustrative Applications

In announcing the Transistor,
BTL scientists demonstrated sev-
eral typical electronic devices in
which it was used. A booster ampli-
fier for telephony illustrated its ap-
plication to voice-frequency ampli-
fication. A similar video amplifier
was also demonstrated. Its low
power-supply drain makes it suit-
able for telephone and television
repeater service. In fact, it requires
no more power than that usually
available at a subscriber’s set from
the central office batteries that are
connected to the line. Use of a
Transistor as an oscillator showed
the versatility of the unit. Use in a
radio receiver for the standard
broadcast band illustrated its prac-
ticality.

The radio receiver contained no
tubes. It consisted of a broad-band
r-f amplifier, a tuned r-f stage, local
oscillator, mixer, three stages of
i-f, second detector, and four stages
of a-f amplification, the last being
push-pull. A total of 11 Transis-
tors were used in the amplifier
stages, with 2 germanium diodes
for the mixer and detector stages,
and 2 selenium rectifiers for the
power supply. The receiver brought
in local stations, delivering 25 mw
of audio power to its loudspeaker.

At low power levels crystal diodes
and triodes, in conjunction with
printed circuits, make possible
the extension of electronic tech-
niques. Existing equipment can be
made more compact. Transistors,
having no filament, are operative
the instant power is applied.

Research Background

Research work in semiconductor
materials began at least 24 vears
ago. Germanium and other semi-
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conductors have been used as recti-
fiers because of their unilateral con-
ductivity. These employ a single
point contact; the input and output
circuits are not separated. The two-
contact arrangement is the practical
outcome of a long program of scien-
tific research on semiconductors.

Although investigation of semi-
conductors at BTL dates back a
number of years, with the end of
the war a concentrated basic re-
search program was undertaken.
Groups in the Physics Department
were reorganized. Additional per-
sonnel were taken on, particularly
theoretical specialists. The groups
consisted of paper-work men and
laboratory experimentalists who
could pass problems from office desk
to lab bench and back as the pro-
gram unfolded. The fact that pure
research paid off relatively quickly,
in so spectacular a way, is testi-
mony to the ability of the men who
carried out the program and to the
facilities with which they worked.

The group on semiconductors, led
by William Shockley, one of this
country’s leading solid-state physi-
cists, was seeking answers to three
basic questions: (1) physically,
what is a semiconductor, (2) how
does its physical nature produce its
observed properties, and (3) how
does the fabrication and processing
of the material affect its physical
nature? Among the semiconductors
studied were silicon, copper oxide,
and germanium.

A great deal of empirical infor-
mation had been amassed on these
substances during their use, partic-
ularly as detectors in microwave
equipment (“Crystal Rectifiers,”
H. C. Torrey and C. A. Whitmer,
McGraw-Hill, 1948). In particular
it was known that their resistivities
were determined chiefly by impur-
ities, and furthermore that their re-
sistivities could be varied over wide
ranges by applying various external
influences (light in the case of
photocells, electric potential in the
case of rectifiers and detectors, or
temperature in the case of Therm-
istors).

Theory of Conduction

Modern physics has developed
a detailed concept of the con-
struction of matter and conse-
quently an understanding of the
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mechanism of conduction. In metals
there is approximately one free
electron that can be used for carry-
ing current for every atom; in in-
sulators there are practically no
free electrons. By free electrons is
meant electrons so loosely associ-
ated with their atoms that they can
easily be induced to move to adja-
cent atoms.

In semiconductors there is only
about one current-carrying electron
for every millions atoms, but this
number of carriers can be varied
1,000-fold by changing the physical
environment of the material. Such
a change in the number of carriers
is effectively a change in the resist-
ance of the material. For example,
light falling on a barrier layer
changes its resistance. Alternating
voltage applied to a selenium recti-
fier or a germanium diode changes
its resistance so that current flows
predominantly in one direction.
Likewise, a high potential applied
externally (without making con-
tact) to a semiconductor should
change its resistivity. Using a sheet
of germanium as one plate of a
capacitor, Shockley and his col-
leagues measured the change in re-
sistance produced by changing the
voltage across the capacitor. The
change in resistance was much
smaller than anticipated in the light
of prevailing theory. Conclusion:
something wrong with theory. So
John Bardeen, a theoretical physi-
cist in the group, devised a theory
of surface states that would account
for the measured change as well for
older known effects unexplained by
previous theories.

To review the old theory for a
moment, it was known that conduc-
tion in semiconductors could take
place by two mechanisms, operating
either separately or simultaneously.
In some types of semiconductors the
electrons, as usual, moved under the
influence of applied voltages and
thus provided a current flow. Such
semiconductors are called N-type
because conduction is by negative
(electron) charges. In other types
of semiconductors, in which there
is a deficiency of electrons, the cur-
rent flow consists of the movement
of virtual positive charges (images
of electrons) that are actually
empty places from which electrons
have been removed. Such semicon-
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ductors are called P-type because
conduction appears to be by positive
charges, are shown in Fig. 3,

The two types of conduction had
been identified with impurities. For
example, as shown in Fig. 3B, sili-
con alloyed with a minute percent-
age of phosphorus is an N-type
(electronic) conductor. Physically,
the effect is explained by the fact
that phosphorus has five valence
electrons. Four of these form bonds
with the four valence electrons in
a silicon atom (thus binding the
atoms together), leaving one elec-
tron free for carrying current.

If the impurity is boron (Fig.
3C), which has only three valence
electrons, there is one incomplete
bond between each boron and its
neighboring silicon atom, leaving a
hole in the structure. Because the
percentage of boron impurity is
very low, not many silicon atoms
are so bound. Hence the hole in the
bond of one silicon atom with a
boron atom can be filled with an
electron from an adjacent silicon
atom under the influence of an ex-
ternal electric field. However, this
action leaves a hole from which the
electron came. This hole is free to
be passed from atom to atom and
hence to carry current. Whereas a
negative electron will migrate from
a negative region toward a positive
region when voltage is applied, a
hole will migrate from a positive
region to a negative one. (In P-type
— hole—conductors the electrons
would have no place to go if it were
not for the hole, so, although the
electrons do move when current
flows, it is the presence of the hole
that makes their motion possible.
Thus, to physicists, conduction is by
(owing to the presence of) holes.
Such action takes place in german-
ium.

The new theory suggested new
experiments, which, when per-
formed, called for refinements in the
theory. While W. H. Brattain and
John Bardeen were following up the
consequences of the refined theory
of surface states they invented the
Transistor. With it they discovered
a surface layer having peculiar
characteristics.

To account for these character-
istics, they postulated and later
showed by experiment that there is
a thin layer of electrons at the
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surface of germanium. This sur-
face layer would prevent the pene-
tration into the body of the semi-
conductor of an externally applied
field and thus account for the
smallness of the changes in resist-
ance observed in the capacitor ex-
periment. The field created by
these surface electrons causes the
formation of holes in the adjacent
material, and these holes conduct
current, The conducting layer
may be caused by an excess of im-
purities near the surface such as
boron that accept electrons into
bonds and thus create holes, or by a
space-charge barrier layer. Be-
tween this P-type layer and the N-
interior is a rectifying barrier.

When a single point contact is
made, the surface layer determines
the conductivity for reverse cur-
rents or small forward currents.
For large forward currents there is
an increase in the concentration of
carriers (electrons and holes). In
either case (forward or reverse
current) a large part of the current
is carried by the surface conducting
layer within an area of interaction
very close to the point. Within this
area the conductivity, which Iis
mainly by holes, is much greater
than elsewhere in the semicon-
ductor. The second point contact
for the Transistor is added within
this area of interaction.

Transistor Characteristics

In a Transistor, the positive point
contact causes the release of holes
in the surface layer of the ger-
manium, which is prepared in a
similar manner to a high back-volt-
age rectifier. These holes spread
away from the point, flowing in all
directions along the surface (but
not into the body of the semicon-
ductor). The holes reach the other
contact point 0.005 cm away, in less
than a ten-millionth of a second.
This iz the transit time that limits
present performance to frequencies
below about ten megacycles. From
this observation, it is estimated that
the holes travel at the order of 100,-
000 centimeters per second. Higher
applied potentials and smaller spac-
ings, as used in vacuum tubes to in-
crease high-frequency performance,
may reduce this transit time. That
there are holes capable of moving
from 10 to 100 times this speed is
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CARBON STRUCTURE
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FIG. 3—Conduction within a semiconductor depends on the interatomic bonds formed
by the electrons. Current flow in a pure semiconductor is difficult to produce (A).
It an imourity having an excess electron (B) is added then that electron can carry

current.

On the other hand. if the impurity lacks the required number of electrons

for the bonds (C) the hole thus created also makes conduction possible

known from estimates of their ther-
mal velocities.

The negative bias applied to the
collector causes a very small current
to flow from the germanium in the
absence of hole conduction produced
by the emitter. When the positive
bias is applied to the input, how-
ever, holes are attracted to the out-
put point contact, which is biased
negatively, and these are absorbed,
thus increasing the current in the
output circuit. Variations in the
input current change the number of
holes released toward the collector
and thus vary the output current
proportionately. The Transistor
circuit thus closely resembles a
grounded-grid triode ecircuit.

In a grounded-grid vacuum triode
the current from the cathode is con-
trolled chiefly by the potential be-
tween it and the grid (ground) ; the
plate potential has little effect. In
the Transistor the positive bias
(about 1 wvolt) of the emitter
(cathode) causes a small current to
flow into the semiconductor. The
negative bias (up to 50 volts) of the
collector (anode) is made large
enough so that it withdraws about
the same current (a few milliam-
peres) from the semiconductor.
While the collector is a poor emitter
of electrons, it is a good collector of
holes. A variation of the number
of holes in the surface around the
two point contacts is produced by
changes in the input voltage of the
emitter. This variation changes
the current (carried by holes) to
the collector by a factor of from one
to two times the change in emitter
current, depending on the operating
bias. Furthermore, this change in
current flows in the high impedance
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of the output circuit, of the order of
10,000 to 100,000 ohms. The voltage
change produced in this high-im-
pedance circuit by the change in
current is thus proportionally large,
of the same order of magnitude rel-
ative to the signal voltage input as
the ratio of reverse to forward im-
pedance of the point contact. There
is a corresponding power amplifica-
tion of the signal.

Because the output circuit can
influence the input circuit only by
electronic conduction, for which the
surface resistance is high, there is
little coupling from output to input,
and the circuits, one of low imped-
ance (low power) and one of high
impedance (high power), are prop-
erly isolated for use in unilateral
amplification.

The d-c characteristics of a typi-
cal experimental Transistor, Fig.
2C, show the interrelation of the
four variables, the two currents and
the two voltages. If two are speci-
fied the other two are determined.
The effect depicted by these charac-
teristics shows that, in addition to
the forward amplifying action, the
collector current lowers the poten-
tial of the surface in the vicinity of
the emitter in proportion to the
collector current times a constant
internal resistance, and thus in-
creases the effective bias on the
emitter. This describes the nature
of the back coupling that exists.
Under certain operating conditions
this coupling, which represents
positive feedback, can cause insta-
bility. Thus, although the principle
of operation is vastly different, the
Transistor has the properties of
vacuum tube amplifiers in many
respects.—D.G.F. and F.H.R.
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RALPH BOWN
{Bell Labs)

JITA

MELVILLE EASTHAM
{General Radio)

DONALD G. FINK

{Electronics)

Its Purpose
and Program

The Joint Technical Advisory Committee, eight engineers appointed by RMA and

IRE, has the important job of advising government bodies and industry group: on

the wise use and regulation of the radio spectrum

HE CENTRAL PROBLEM of the
Tradio industry is the fact that
its domain, the radio spectrum,
must be administered and policed
by agencies subjected to com-
mercial and political pressures,
while the by-laws governing the
domain are based on technicalities
which cannot be changed by com-
mercial or political argument. In
each of the major forms of broad-
casting for example, this funda-
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mental conflict has led to an im-
proper use of the spectrum, or to
faulty administration of it.
Standard broadcasting, put on an
orderly basis first in 1925, has suf-
fered ever since from a channel
separation too narrow to permit
high-fidelity transmission, and the
multiple assignment of frequencies
(to approximately 2,000 stations at
present) has so congested the spec-
trum that serious interference is

WMAAN-- A O s e

the rule in all but urban areas. Tele-
vision, ready to start in 1939 on
standards not radically different
from those now used, was stopped
dead in its tracks in 1940 by an
intra-industry fight which the FCC
was unwilling to referee. Fre-
quency modulation was first as-
signed a band from 44 to 50 me, and
later moved wholesale to 88-108 me,
to the consternation of broadcasters
and set owners alike. Whatever the
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JOHN V. L. HOGAN

(Interstate Broadcasting)

EWELL K. JETT

{Baltimore Sun;

HARADEN PRATT
{Mackay Radio)

PHILIP F. SILING
(RCA Frequency Bureau)

DAVID B. SMITH
{Philco)

LAURENCE G. CUMMING
Lfecretary (IRE)

merits of the arguments in each
case, the fact remains the public has
suffered from an inadequate under-
standing of the radio spectrum and
its standards of use, on the part of
regulating bodies and their ad-
visers.

One of the first attempts to rec-
tify this situation was the forma-
tion in 1940 of the National Tele-
vision System Committee, to advise
the FCC on television standards.

ELECTRONICS — September, 1948

The success of this effort led to an
extension to cover additional classes
of radio service. This was the
Radio Technical Planning Board,
which presented evidence to the
FCC on the post-war allocation of
frequencies. Other groups, notably
the Radio Technical Commission for
Aeronautics and similar groups for
marine (RTCM) and land-mobile
(RTCLM) services have been
formed to study the problems of
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particular services and to recom-
mend standards and allocations for
them.

On July 1st, 1948, the RTPB was
dissolved, and its panels were ab-
sorbed in the committee structures
of the RMA and the IRE. This
action was based on the realization
that the administration of the spee-
trum could no longer be guided
solely by groups devoted to particu-
lar services, as were the RTPB
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panels. The competition for addi-
tional ether space had reached fever
pitch and the FCC despaired of
refereeing between panels recom-
mending opposed allocations based
on conflicting technical evidence.
What was needed was an impartial
committee to act as a buffer between
the regulating body and the propon-
ents of individual services.

Formation of JTAC

The signal for the formation of
such a group came soon after the
appointment of Wayne Coy to the
chairmanship of the FCC. At the
IRE annual convention in March
1948, Mr. Coy pointed to the FCC’s
need for assistance in arriving at
an adequate national allocation of
television facilities, and mentioned
the needs of other services, notably
the land-mobile service, as conflict-
ing factors.

At that time the IRE was con-
sidering the formation of a tech-
nical committee on spectrum utiliza-
tion, which would gather evidence
on the characteristics of different
portions of the spectrum and corre-
late them with the needs of particu-
lar classes of service. This commit-
tee was the brainchild of the
incoming IRE president, B. E.
Shackelford. Acting on Mr. McCoy’s
request, Shackelford met with W.
R. G. Baker, outgoing IRE president
and Director of the RMA Enginger-
ing Department. Together these
men roughed out the plan for a joint
IRE-RMA committee to consider
problems of spectrum utilization
and to assist the FCC as required.
The idea was presented to the
Boards of Directors of the IRE and
RMA, and received their blessing.

Two men were appointed to the
committee initially, Philip F. Sil-
ing, representing IRE, to serve as
the first chairman, and Donald G.
Fink, representing RMA, to serve
as vice chairman. These men met
with a group of interested engineers
on May 12th to develop the basic
philosophy of the new committee.
Based on this discussion a charter
was drawn up, amended and finally
approved by IRE and RMA June
20th.

The charter, the full text of which
is appended here, establishes a
committee of eight members, each
to serve for two years. While JTAC
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will find that, most of its actions
relate to FCC activities, it will
assist other government bodies,
such as the Interdepartment Radio
Advisory Committee, and the Civil
Aeronautics Authority, on request,
and is also available to industry
groups, such as railroad, aviation
and marine interests. If the load
gets too heavy, JTAC has the power
to decide on its own motion what
problems it will tackle first.
Established IRE and RMA tech-
nical committees will be called on to
supply information and make de-
tailed studies for JTAC, and special
ad hoc committees may be appointed
to do so. Other groups or individ-
uals who may have information will
be encouraged to pass it to the
JTAC. To this end, notices of
problems under consideration will
be published regularly in the tech-
nical press. JTAC’s findings will be
available to all who request them.
The basic information collected
by JTAC will thus come from in-
formed sources, including recog-
nized specialists in particular fields.
JTAC’s overriding responsibility
will be to sift the information for
internal inconsistencies or conflicts,
to separate facts from opinions, and
to remove commercial bias. To

. agsist in this job, it has the power

to appoint technical consultants.
Moreover, the JTAC members are
chosen as individuals of high pro-
fessional standing, and are expected
to conduct themselves completely
outside the sphere of company poli-
tiecs and commercial interest. In
fact, it is only by so operating that
the JTAC can earn the reputation
for complete objectivity, impartial-
ity and accuracy which its charter
sets up as a goal.

Television Hearing

The need for the JTAC is under-
lined by the fact that before its
charter was approved and the mem-
bership assembled, an urgent re-
quest for assistance was presented
by the FCC. Early in May, the FCC
announced that it would hold a hear-
ing beginning September 20th on
the question of utilizing the
television frequencies in the region
from 475 to 890 me. These fre-
quencies are currently available for
experimentation in improved sys-
tems of television, and are reserved

~
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for future commercial use when
such an improved system is ready
for the public. But pressure for
additional television channels, plus
the demands of other services for
space, had forced the FCC to step
up its schedule and to inquire, at
once, how this space might be used.
Accordingly, the FCC requested the
JTAC to provide authoritative in-
formation on the ways in which
these uhf channels might be em-
ployed. Questions relating to avail-
able equipment and propagation
characteristics, were prepared by
Commission engineers and were cir-
culated through the JTAC secre-
tariat to the television system com-
mittees of the RMA and IRE for
detailed study. Reports from these
committees, and from other inter-
ested groups, were available in mid-
August for the critical serutiny of
the JTAC members and their con-
sultants in time for presentation
at the hearing in September.

JTAC Charter

The text of the JTAC charter,
excepting the preamble and por-
tions relating to administrative
procedure, is as follows:

Objective. The JTAC shall obtain
and evaluate information of a techni-
cal or engineering nature relating to
the radio art for the purpose of ad-
vising Government bodies and other
professional and industrial groups.
In obtaining and evaluating such in-
formation, the JTAC shall maintain
an objective point of view. It is recog-
nized that the advice given may in-
volve integrated professional judg-
ments on many interrelated factors,
including economic forces and public
poliey.

Duties. The duties of the JTAC
shall be as follows:

(a) To consult with Government
bodies and with other professional and
industrial groups to determine what
technical information is required to
insure the wise use and regulation of
radio facilities.

(b) To establish a program of
activity and determine priority among

" the problems selected by it or pre-

sented to it in view of the needs of the
profession and the public.

(¢) To establish outlines of the in-
formation required in detailed form.
These outlines will be submitted to
qualified groups, as hereinafter de-
fined, who shall study the require-
ments and supply the required in-
formation.

(d) To sift and evalute information
thus obtained so as to resolve conflicts
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of fact, to separate matters of fact
from matters of opinion, and to relate
the detailed findings to the broad
problems presented to it.

(e) To present its findings mn a
clear and understandable manner to
the agencies originally requesting the
assistance of the Committee.

(f) To make its findings available
to the profession and the public.

(2) To appear as necessary before
Government or other parties to inter-
pret the findings of the Committee in
the light of other information pre-
sented.

Membership. The JTAC shall con-
sist of eight (8) members.

The members shall be chosen on the
basis of professional standing, integ-
rity, and competence to deal with the
problems to be considered by the Com-
mittee. The members shall be chosen
from among all qualified engineers
irrespective of the organizations to
which they belong or the companies by
whom they are employed and shall
operate without instruction. Half of
the members shall be nominated by
IRE and half by RMA, and the ap-
pointment of all members shall be con-
firmed by both bodies. None of the
members shall receive any regular
compensation for services from the
National or any State Government.
There shall be no alternate members.

Members shall serve for a term of
two (2) years, commencing July 1 and
terminating June 30. To assist in
maintaining the continuity of action
of the Conmmmittee, half the initial
roster of members of the Committee
shall be appointed to serve two con-
secutive terms.

Officers. The officers of the Com-
mittee shall be a Chairman, a Vice-
Chairman, and a Secretary. The
Chairman and Vice-Chairman shall be
appointed from among the eight mem-
bers of the JTAC by the Boards of
Directors of the IRE and of the RMA
on alternate years and will serve for
a term of one year, except as may be
otherwise deterniined by the Boards.

The Secretary shall be a qualified
individual appointed by the members
of the JTAC and shall serve for a
term of one year. The Secretary shall
not be a member of the Committee.

Committees and Consultants. The
JTAC shall make use of existing com-
mittees in the IRE and RMA organ-
izations wherever possible. Where a
qualified group does not exist, the
JTAC shall appoint ad hoc committees
to study and report on particular sub-
jects. Such ad hoc committees shall
be disbanded upon completion of their
assignments. The Committee shall
also make use of qualified sources of
information outside the IRE and RMA
organizations, including the engineer-
ing staffs of Government bodies as
well as professional, educational, and
industrial groups qualified to assist in
its program. Technical consultants
may be invited to assist upon cccasion,
by the Committee as a whole.
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JTAC’S FIRST ASSIGNMENT

The FCC hearing scheduled for Septem.
ber 20th, 1948, has the following objectives:

(A) To obtain full information concerning interference to the
reception of television stations operating on channels 2 through 13 resulting
from adjacent-channe! operation of other services, from harmonic radiations,
and from man-made noise.

(B) To receive such additional data as may be available since the
close of previous hearings (Dockets 6651 and 7896) concerning the propaga-
tion characteristics of the band 475 to 890 mc.

(C) To obtain full information concerning the state of development
of transmitting and receiving equipment for either monochrome or color tele-
vision broadcasting, or both, capable of operating in the band 475 to 890 mc.

(D) To obtain full information concerning any proposals for the
utilization of the band 475 to 890 mc, or any part thereof, for television
broadcasting and the standards to be proposed therefor.

At the request of JTAC, members of the Commission
staff prepared the following list of detailed questions:

(1) What is the present state of development of equipment in the band 475
to 890 mc, in regard to (a) transmitters, tubes and components, (b) receivers
and components, (c) antennas, transmission lines and related equipment for
transmission and reception?

(2) How much experimental work has been undertaken in television
systems in this band, with respect to field operation (transmitter hours
operated, number and distribution of receivers, and propagation tests) and
laboratory work (development of receivers, transmitters and tubes)?

(3) What consideration has been given to the costs of television systems
for this band, particularly to the reduction of receiver costs, and the transfer
of cost burdens to the transmitter?

(4) What areas of service might be expected in this band, based on the
following assumptions: (a) a particular system, using one of the following
typical bandwidths: 6 mc, 13 mc, 20 mc; (b) radiated power, available now
and expected to be available, say, 10 years in the future, (c) receiver sensi-
tivity, and (d) at each of the following typical frequencies: 475, 600 and
890 mc?

(5) What co-channel and adjacent-channe! separations would be appro-
priate under the assumptions made in item 4, above?

(6) How many channels would be available in the band 475-890 mc, on the
assumptions of item 4, above, and how might they be allocated among the
140 metropolitan districts of the United States?

JTAC has transmitted these questions to RMA and IRE com-
mittees as well as many other groups, such as NAB and TBA,
who may contribute to the store of knowledge. Any reader of
Electronics who has information on these matters is urged to
communicate it at once to the JTAC Secretary, L. G. Cum-
ming, care of the Institute of Radio Engineers, 1 East 79th
Street, New York 21, N. Y.

-THE EDITORS.

WAL americanradiohistorny. com
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ELEVISION receiver front-end

design is one of the most dif-
ficult problems engineers face today.
The quality and cost of receivers de-
pends to a large extent upon its
solution.

Front ends must have sufficient
bandwidth for acceptance of both
picture and sound on each of the
twelve available channels; almost
everything else is optional and at
the discretion of the designer.

R-F and Converter

There is, first, the question of
gain; this is at present achieved by
the inclusion of a stage of r-f ampli-
fication.

A triode used in the r-f stage
gives a better signal-to-noise ratio
than a pentode but provides less
isolation; there is a possibility of
more oscillator voltage passing
through the tube and appearing
across the antenna terminals. There
is, therefore, a trend toward the use
of pentodes. The 6BHG6 provides
adequate gain on the seven highest-
frequency channels and also reduces
circuit loading.

Theoretically, the greater the
number of tuned circuits the better
the performance. However, mul-
tiple-tuned circuits cannot always
be used due to mechanical design
considerations and cost, so either
grid or plate-circuit tuning is cur-
rently employed. Where grid tun-
ing is used, separate antenna coils
must be provided for each channel,
with the disadvantage that more
switch points are needed. Where
plate tuning is used the transmis-
sion line must be fed into the grid
and cathode of the r-f tube, inas-
much as an input circuit balanced
for both signal and noise is essen-
tial.

A gain of 6 db is considered satis-
factory at the present time for the
r-f stage of a television receiver
designed for use in the average
location. An image-rejection ratio
of 40 db can readily be maintained
on all channels.

Conversion can be achieved with
a triode, pentode, diode, or even a
crystal. The 6AG5 pentode per-
forms well as a converter. The oscil-
lator circuit must be chosen care-
fully; a plate circuit grounded with
respect to r-f, with a floating
cathode and tuned grid, is probably
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RCA rotary-switch type front end uses transmission lines and push-pull circuits

Television
FRONT ENDS

R-f, oscillator and mixer problems are discussed. and cur-

rent design trends noted. Suggestions for measuring per-

formance are given, and tuning methods at present in use

and on the drawing boards are covered in detail

By A. D. SOBEL

Vice-President, Television Engineering
Frauklin Airloop Corp.
New York, N. Y.

the easiest to use as there is only
one switch point involved.

Some sort of vernier appears to
be essential, unless automatic fre-
quency control is incorporated into

WWW-ameriecanrradiohistorv-com

the design. This is not too difficult
to add if a dual triode such as the
12AT7 is used. One half of the tube
functions as the oscillator and the
other half is used as a reactance
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GE rotmy-=witch arrangement has conventional inductances

tube. Control voltage is taken from
the discriminator or ratio detector
in the sound i-f section of the re-
ceiver.

An excellent and recommended

ELECTRONICS — September, 1948

way to make front-end gain meas-
urements is to figure gain to con-
verter piate, on the basis of gain
per 1,000 ohms of converter plate
lead.

WAAA-adekicaktadichistorn..com

Possibly the greatest drawback
today in making accurate measure-
ments is mismatch due to the feed-
ing of a signal from an unbalanced
signal generator or sweeper into the
balanced input circuit of a receiver.

Measurements

To observe and adjust r-f gain,
bandwidth, and coupling, the author
feeds a suitable sweeper into the
antenna terminals through a correct
match for 300 ohms. The output is
taken at the converter grid or,
better still, at its screen, and con-
nected to an oscilloscope. If the
inductances are correct for the dif-
ferent channels a curve can be ob-
served on the oscilloscope screen
and frequency markers inserted.
Coupling can be adjusted while ob-
serving the curve on the oscillo-
scope.

Drift measurements on a front-
end unit should never be made in
the open. The unit should be in-
stalled on the chassis with which it
is to be used and in the cabinet in
which the chassis is to be placed.
The proper temperature-coefficient
capacitors can then be incorporated
into the design to counteract the
effects of heating.

In designing a tuner the most un-
expected conditions are encountered
at frequencies between 50 and 250
megacycles. All sorts of resonances
can be expected. These frequently
manifest themselves as absorption
circuits, cutting gain or actually
blotting a frequency out entirely.
An oscillator may refuse to operate
entirely at certain frequencies.
Probably the worst offenders in this
respect are heater chokes which,
with their by-pass capacitors, often
resonate in the television band.
Switch shafts and plates, frame-
works, wiring, and other innocent-
looking items also give trouble.

Tuning Methods

There are several methods of tun-
ing television receiver head ends,
and sometimes they are used in
combination. Typical methods are
enumerated in the following para-
graphs.

Rotary Switch. The rotary switch
has met the needs of radio design
engineers for nearly twenty years.
It has successfully been applied to
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Hazeltine sliding turret has individual inductances

television, sometimes using conven-
tional inductances and sometimes
resonunt transmission lines.

On the plus side of the ledger,
rotary-switch advantages include
low cost, sturdy construction, and
noise-free operation. The spacing
between the contacts is small, lend-
ing itself to high-frequency opera-
tion. Switches of this variety are
compact and therefore keep the
overall size of a unit to a minimum.
But this is the very feature that
sometimes causes trouble. Because
of its compact construction, the
average rotary switch is not too
accessible in production. Also, the
concentration of conventional in-
ductances in a small enclosed area in
‘which there are warm resistors and
hot tubes contributes to the drift
problem. Use of printed or stamped
inductances as shown in the upper
photograph on the preceding page
eliminates most of this trouble.

Rotary Turret. Theoretically, the
rotary turret represents excellent
television head-end design. By ro-
tating coils, lead lengths can be kept
constant for all channels, providing
a good LC ratio. But this system,
too, has disadvantages. Contacts
are difticult to design and, if satis-
factory, are generally verv ex-
pensive. Also, size easily gets out
of bounds if all twelve channels are
provided. Some manufacturers cir-
cumvent this by providing eight
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channels, leaving it to distributor or
retailer to make a station selection
satisfactory to the consumer.
Sliding Twrret. The sliding tur-
ret is essentially a rotary turret
that has been flattened out so that
it can be moved sideways over or
under a set of stationary contacts.

Among turrets, it is probably a good
type as contacts are not too difficult
to design. However, it has still
greater size and more complex me-
chanical structure.

Permeability Tuning. Permeabil-
ity tuners have been used success-
fully for years in radio receivers,
and there is no reason why they
cannot be adapted for television if
the designer is willing to tuke the
disadvantages along with the ad-
vantages.

To begin with, in order to cover
the entire television band, the tun-
ing spectrum has to be divided into
at least two bands, with some
method of switchover provided.
Such a syvstem could be used in two
different versions, the first as a
continuous-tuning device and the
second with a detent and individual
channels. The first system has the
advantage of smooth operation but
it will also tune through all kinds
of interferences. Placing a detent
in the system eliminates this trouble
but complicates the problem of re-
setting. Inasmuch as permeability
tuning in most cases depends on
very small inductance changes, the
problem of bringing slugs back to
exactly the same position for given

Franklin push-button-type tuner formed of stampings
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channels is very difficult indeed.

Inductive Tuning. Inductive tun-
ing has the advantage of smooth
operation. On the other hand, it is
mechanically complex and expen-
sive. The idea ordinarily involves
use of a rotating cylinder upon
which wire is wound in grooves. A
small contact wheel engages the
first turn when the coil form ro-
tates, and travels over its entire
length as the eylinder is turned.

Variable Capacitance. The old
reliable workhorse of radio, the
variable capacitor, has not been for-
gotten. Although most designers
have not emploved such devices be-
cause of the wide frequency range
that must be covered in a television
head end, one has actually been de-
veloped. The unit referred to re-
quires a high-low bandswitch.

Pushbutton. Two different push-
button tuners have been developed.
The first uses a conventional push-
button switch and the three associ-
ated tubes are mounted on the main
television receiver chassis rather
than in the head-end unit. To over-
come the normal high inductance of
the contacts, a series capacitor is
placed in the transmission line and a
small variable capacitor at each

pushbutton position to ground. The
capacitors act as padders. For 12
channels, 36 trimmers are thus used.

The second pushbutton switch re-
ferred to comprises a framework
designed to accommodate tubes and
wiring. Space is provided near the
converter tube for the first i-f coil
or trap, while more space is avail-
able for broadcast or f-m compon-
ents. Contacts are large and heavy
and their inductance at the fre-
quencies used is low. The moving
contacts are welded to the pushrods
and are self-aligning. Incorporated
in this unit, and an important part
of its design, are die-stamped cir-
cuits.’

Pushbutton Tuner Details

In the Franklin Airloop Corpora-
tion pushbutton tuner referred to
above only four adjustments are
necessary. Three coils have an in-
ductive-tuning arrangement consist-
ing of a 4/32 brass screw with a &
head. Moving the head of the screw
closer to or farther away from the
die-stamped coil provides necessary
frequency adjustment. A similar
device in the oscillator circuit tunes
the low-frequency channels.

The oscillator has a vernier ca-

Philco rotary turret using replaceable coil assemblies
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pacitance adjustable through the
front of the tuner. In cases where
automatic frequency control is used
the vernier becomes an internal
adjustment to compensate for dif-
ferent tube capacitances when and
if the oscillator tube is replaced.

A 6BHG6 tube is incorporated in
the r-f stage. The antenna input is
between grid and cathode terminals
and is balanced and matched for a
300-ohm line. The grid of the tube
may be used with automatic gain
control. The plate is tuned and
overcoupled to the grid of the con-
verter, which is a 6AG5. The grid
of the converter is tuned and the
two circuits are coupled with fixed
capacitors before channel 13 and at
channel 7. Injection voltage at the
erid averages 3 volts.

The oscillator is a conventional
6C4 with plate grounded with re-
spect to r-f and a choke in the
cathode circuit. The grid of the
oscillator is tuned.

The heavy framework of the
tuner readily dissipates heat, while
the stamped inductances are com-
paratively far away from the heat
sources. Oscillator drift is readily
compensated for by means of tem-
perature-coeflicient capacitors when
the tuner is used in different chassis
and cabinets. Should a situation
arise in which spurious signals are
received in particular locations a
trap for the offending signal, or an
additional tuned circuit to bring up
the wanted signal, or both, can be
readily added. Threaded holes are
provided on the rear of the switch
for this purpose. However, no spuri-
ous responses have been found so
far.

Trends

Future

Present-day tuners serve their
purpose well, considering the eco-
nomics of the market, but already
new and better front ends are on
the drawing boards for 1949 and
1950. It will take time to complete
design, field test and tool up.

The trend is toward more gain,
greater stability and, particularly,
greater freedom from interfering
signals. Multiple stages of r-f are
possibly in the ofling. Certainly
more tuned circuits are coming.

REFERENCE

(1) Stamped Wiring, ELECTRONICS, D 82.
June 1917,
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High-Speed
Revolution Counter

Supercharger impellers for DC-6 and DC-9 aireraft cabins

are tested up to 30,000 rpm by means of a capacitance

pickup, a transducer, and a frequency meter. No mechani-

cal connection is made to the impeller shaft. and no load

is added to the system

FIG. 1-—Pickup unit, showing dural vanes

HERE has long been a need for
Ta revolution counter for high-
speed machinery which does not
attach to the rotating shaft or load
it in any way. A device which ful-
fills these requirements and which
is particularly suited for indicating
rpm or rps of rotating fan, pro-
peller or impeller blades is de-
scribed.

The units illustrated are pres-
ently employved for determining the
rpm of engine-driven cabin super-
chargers. The impe'ler of such su-
perchargers operates at 30,000 rpm
or more. Similar units can be
adapted for use with turbines, or
any rotary-blade machinery, with-
out altering or adding anything to
the machine.

Three items of equipment are re-
quired. These are: the pickup, a
capacitance transducer, and an elec-
tronic frequency meter or tachom-
eter. The pickup consists of one or
more insulated vanes, located ad-
jacent to the rotating shaft or at-
tached blades so as to vary its ca-
pacitance to ground with rotation
of the shaft. The capacitance-trans-
ducer supplies an alternating volt-
age whose frequency is proportional
to shaft rpm. The alternating volt-
age is applied the electronic fre-
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By ALVIN B. KAUFMAN

Douglas Aireraft Company
Los Angeles, California

Test stand for an aircrait cabin supercharge:

quency meter or tachometer which
employs a scale calibrated in terms
of rpm revolutions per minute.

Pickup

As the pickup works on a capac-
itance principle, it is necessary to
use a connecting cable whose ca-
pacitance is low and yet constant
despite movement or vibration. A
suitable cable is RG8/U coaxial.

www-americanradiohistorv-com

The variation of pickup capac-
itance should be at least five per-
cent of the total input capacitance,
but operation on smaller percent-
ages is possible under low vibra-
tion conditions. A one-vane pickup
was originally used and proved
satisfactory up to 10,000 rpm, but
was later discarded in favor of a
foar-vane pickup pictured in Fig. 1.
It should be noted that the number
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Control panel for the revolution counter

of pickup elements does not change
the output frequency, which is de-
termined by the number of vanes
or blades on the rotating shaft.
However, under extremes of vibra-
tion or weaving of the rotating
blades a high degree of hash may
be praduced. These stray varia-
tions in capacitance are corrected
by the use of a multielement pickup
which automatically balances them
out. As one blade weaves closer to
a vane its increase in capacitance
is balanced by another blade, 180
degrees away, moving away from a
vane or pickup element. With the
four-element pickup, good wave-
form is delivered to the electronic
frequency meter.

There are several other factors
that must be considered in the de-
sign of the pickup. In theory it is
ncthing but an insulated metal
plate. The size and shape is not
critical, but is chosen so that the
impeller blade is not under the
plate for more than 50 percent of
its travel before the next blade
passes under the plate. This gives
rcughly a 1-to-1 low to high capas-

ELECTRONICS — September, 1948

itance cycle, delivering through the
tranzducer a substantial sine wave.
The electronic frequency meters or
tachometers require an on-to-off
or vice-versa alternation of input
veltage preferably 1 to 1 but not to
exceed 4 to 1 for a highly accurate
indication.

The spacing of the plate or
pickup vane to the element depends
upon input cable capacitance, spac-

ing between impeller blades, and
transducer sensitivity. Using a two-
foot RG8/U cable with the pickup
illustrated, spacings up to one-quar-
ter inch have been employed. Spac-
ing may best be determined by test,
but in any case close tolerances are
unnecessary. Airflow restriction
may be limited to a low value by
proper design of the pickup. This
again hinges upon use of the pick-
up in different fields.

Transducer

The transducer unit changes va-
riation in pickup capacitance into
useful  audio-frequency  voltage
suitable for application to the elec-
tronic frequency meter or tachom-
eter. It consists of the familiar
capacitance relay or radio-fre-
quency oscillator, a detector and a
one-tube amplifier, as shown sche-
matically in Fig. 2.

The r-f oscillator is adjusted to
oscillate feebly. The pickup is con-
nected so that every time its capac-
itance increases it shunts the oscil-
lator-feedback ecircuit more, and
thus causes the oscillator to drop
its r-f output voltage. The r-f car-
rier is rectified and the a-¢ compo-
nent caused by variations in signal
due to changing pickup-plate capac-
itance is amplified. Output must be
over two volts, but not over two
hundred, to operate the frequency
meters or tachometers in use. As
the output voltage is not critical
and does not affect the rpm indica-
tion, the transducer requires no
gain stabilization.

The oscillation frequency of the
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FIG. 2—The capacitance transducer. Plate series capacitor is variable
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FIG. 3—Circuit of Hewlett.Packard frequency meter and tachometer used as a speed indicator for testing cabin superchargers

transducer is not critical and for
this reason the oscillator coil is not
tuned. Where the particular ecoil
specified in the drawings is not
available, the oscillator should pre-
ferably be set to operate between
500 and 2,000 kilocycles. This, in
part, depends upon the capacitance
change available in a particular
application. Input capacitance as
well as the size of the feedback
variable capacitor determines op-
timum frequency.

The setting of the variable ca-
pacitor will depend upon three
feedback functions: frequency of
oscillation, feedback ratio in tank
coil, and cable and pickup shunting
capacitance. Optimum capacitor
setting may best be determined ex-
perimentally for each individual
application. The capacitor is ad-
justed to the point where the oscil-
lator is not oscillating strongly.
This is accomplished with the aid
of the 1.5-ma meter, which indi-
cates rectified r-f current from the
detector. The output winding on
the tank coil is wound so as to give
a 1.0 to 1.5-ma indication on the
meter when the oscillator is func-
tioning correctly.

The output impedance of the
original transducer was not con-
sidered critical, as the output volt-
age was high and 4 shielded cable
was to be used. However, this de-
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FIG. 4—Redrawn frequency-meter scale, giving rpm directly

veloped into a critical point because
of the high output frequency. A
sixteen-blade impeller, rotating at
30,000 rpm, has an output fre-
quency of 16 times 30,000 divided
by 60. This gives an output fre-
quency of 8,000 cycles. Therefore,
in the first units is was necessary
to use RG7/U cable (14 uwuf per
ft.) to connect the transducer to the
frequency meter. The amplifier
tube and circuit components were
then changed to give lower output
impedance.

It would be desirable, in new
units, to use a plate-to-500-ohm-line
transformer in the transducer and
a 500-ohm line to grid transformer
at the frequency meter or tachom-
eter. Thus there would be no limi-
tations on cable length between
the two units.

WA ericarkadiehistorv-eom

The rpm may be read directly on
the electronic tachometer dia-
grammed in Fig. 3. One cycle is
produced per revolution at the
pickup. Where many-bladed devices
are used it is preferable to use an
electronic frequency meter. In this
case, rpm may be read by using the
calculation rpm = freq. X 60 = no.
blades. This calculation may be re-
duced to chart form, but it is pre-
ferable to draw a new scale to be
used with the instrument, as shown
in Fig. 4.
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Dielectric Heating
of Thin Films

Development of electrode structures for applying high power to dielectric films is

described. Limitations imposed by air gap for usually encountered applications are

analvzed. It is also shown that average power should be close to instantaneous peak power

By THEODORE C. GAMS

Chief Engineer
Allied Laboratory Instrument. Ine.
New York, N. Y.

LTHOUGH DIELECTRIC HEATING
has established itself as an in-
dustrial process, its application in
some fields has been limited by diffi-
culties in load matching ; that is, the
design of appropriate electrode
structures for the efficient transfer
of power to the work to be heated.
One field of application in which
load matching has been particularly
troublesome is the heating of thin
films or sheets of either liquid or
solid material. This field embraces
a large group of industrial pro-
cesseg, as shown in Table I.

Difticulties of Heating Films

To appreciate the problems pre-
sented by loads consisting of thin
films. consider Fig. 1A. A typical
film, often less than vs-inch thick

TABLE !—Principal Applications

Drying Plastic Coatings
Waterproofing textiles
Manufacturing artificial leather
Glazing cloth and paper

Drying Liquid Films
Baking paint and lacquer
Drying printing inks
Heating adhesive films (such as book-
binding and adhesive tapes)
Setting flocked coatings

Heating Solid Films
Curing sheets of resin (such as gutta-
percha)
Heat-sealing laminates (such as glass
to paper, paper to wood, paper to
paper and cloth to paper)

Drying Impregnants

Sizing cloth and yarn
Setting impregnated paper and cloth

ELECTRONICS — September, 1948

Solvent, used to flow film onto a cellulose backing, is preheated before being removed

in an oven.

Using the electronic preheater increased productivity of the plant 40

percent

and several feet long and wide, con-
stitutes the dielectric of a flat-plate
capacitor. The dielectric constant
of the load material is rarely less
than four, and the power factor is
generally not very high, perhaps
five percent. If the film remains
dry and solid during the heating
process, so that it- may touch the
electrodes, the electrodes may be of
the conventional parallel-plate type.

An examination of such a load
shows: (1) high capacitance, due to
close spacing and large area of the
plates, (2) short air gap between
plates, (3) necessity for flat, rigid,
and parallel electrodes (to avoid air
spaces which cause cold spots in the
load), (4) loss of heat because the
electrodes have high thermal capac-
ity, (heating the plates by external
means helps in eliminating this
problem), (5) necessity for a high
frequency to obtain rapid heating,
because the short plate-to-plate
spacing will not permit the use of
high voltages, (6) difficulty of ob-
taining uniformity of field with h-f
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and long dimensions due to standing
waves across the electrodes. Stub-
bing is helpful in reducing nonuni-
formity, but does not eliminate the
problem. If the load is moving
through the electrodes, standing
waves in that one direction are un-
important (7) generation of suffi-
cient power at h-f required by a
short cycle may be difficult (8)
transmission of power to, and estab-
lishment of voltage across such a
low capacitance at the desired h-f is
often impractical (resonating the
load by parallel stub inductances is
sometimes possible), and (9) circu-
lating currents required are often
prohibitively high, because these
loads raise allowable minimum gen-
erator tank-circuit current.

Air Gap Lowers Load Voltage

The parallel-plate problem is even
more severe in loads which may not
be touched on one or both surfaces
by the electrode plates. There are
several reasons for such a restric-
tion. The surfaces may be wet, as
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FIG. 1—Heating thin films by making them the dielectric of parallel plate capacitors (A) is difficult if there is an air gap (B)
comparable to the thickness of the film, the ratio of applied voltage to load voltage is rising rapidly (C) with gap width.
I it were not for excessive leakage (D) the electrodes could be placed at the edge of the film

in the case of adhesives and paints.
The surfaces may give off water or
other solvent vapors while heating
which must escape freely. In the
case of curing sheets of natural
resins, the material is often too
fragile to withstand pressure.

In the above examples, an air gap
(Fig. 1B) must be maintained be-
tween load and one or both elec-
trodes. This air gap creates further
load-matching problems. In both
Fig. 1A and 1B the minimum volt-
age V, at which ionization will oc-
cur in the air space extending from
the edge of one electrode plate to
the edge of the opposite plate is
Vs = K; D where D is the spacing
between plates and K, is the dielec-
tric strength of air, which is nearly
constant for well-rounded plates
spaced fairly close together.

The load voltage V, required to
accomplish the desired heating (at
any one frequency) is V, = (P/w
(', cos 0)'" where P is the average
power required by heating cycle
plus losses, © is 2 = X frequency of
operation, C, is capacitance repre-
sented by the load itself, and cos 6
is the power factor of the load.

In Fig. 1A, V, is equal to the
plate-to-plate voltage V, because
there is no airgap. In Fig. 1B it is
V, is somewhat higher than V,,
due to the series air-gap capacitor
Ce of thickness 7, the same area as
C., but having a dielectric constant
of only unity.

Neglecting the effect of the resis-
tive component of the load R, the
plate-to-plate voltage must be at
least V), = V, (C./Cp) where Cp =
C. Ce/ (C, + Cg), the equivalent
capacitance of the load capacitor
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and air-gap capacitor in series,

Because air has a dielectric con-
stant of unity, and the lowest dielec-
tric constant commonly encountered
for film materials is about four, it
is apparent that, if G is made equal
iof F (and it often must be ten or
more times as large) the plate-to-
plate capacitance C, is no more than
C./5.

The required plate-to-plate volt-
age V, has thus been increased, by
the presence of the air gap for
G = F to5 V,, or five times the
plate-to-plate voltage required with
no air gap. This illustrates the
fundamental difficulty introduced by
air gaps. In the above example, the
minimum breakdown voltage with
air gap is only twice the minimum
without air-gap, because F' = G.

Of course, when the dielectric
constant of the load is nearly that of
air, or when the spacing is very
small compared to the film thick-
ness, the effect of an air gap may
be small. Figure 1C is a plot of
V. V, vs G/F for different values
of K, the dielectric constant of the
load.

The above analysis holds for any
load in which the power factor is
low enough so that the resistive
component of the load may be neg-
lected. The difficulty increases if
the power factor is high, because
the ratio V,/V., becomes even
larger.

Some advantage is obtained be-
cause the air gap reduces the heat
losses to the electrode plates, and
thus reduces the required load volt-
age. This advantage does not, in
general, compensate for the rise in
1", except for very small air gaps.
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The basic limitation inherent in
the parallel-plate method arises
from attempting to heat the mate-
rial through its thin dimension.
Most of the difficulties outlined
above would disappear if it were
possible to cause large r-f currents
to flow through one of the long
dimensions of the film.

There are two methods of achiev-
ing longitudinal currents: (1) by
direct connection to the edges of the
film, and (2) by stray-field config-
urations. Figure 1D shows that
the aspect ratio of the capacitor
formed by the direct-connection
method is extremely high, thus
causing very low efficiency; electri-
cal and thermal radiation losses and
fringing are high, and the apparent
power factor of the load is many
times lower than the actual power
factor of the load material. The
only applications in which a high
aspect ratio is acceptable are those
in which both power factor and di-
electric constant of the load material
are very high, as in the case of
thin films of water-borne adhesives,
although even then aspect ratios
greater than 100 are to be avoided.

Stray-Field Heating

The stray-field method of causing
longitudinal currents to flow is gen-
erally superior to the parallel-plate
method. A number of practical
configurations are shown in Fig. 2.
The field intensity due to any of
these electrodes is nonuniform
across the length of the film, which
requires that, if the film does not
normally move continuously past or
through the electrodes, it (or the
electrode structure) must be moved
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FIG. 2—Arranging electrodes of opposite polarity adjacent to each other along the film (A) or on opposite sides of it (B) minimizes
the effect of air gap. The technique can be applied in various ways (C) and (D) depending on requirements

by a suitable oscillating or continu-
ous conveyor system. However, at
least 80 percent of the thin-film
loads encountered in h-f heating are
incorporated in continuous-produc-
tion processes which not only re-
quire very little mechanical revision
for the use of the electrodes of Fig.
2 but also provide the motive power
for the film.

Electrodes of the type illustrated
have none of the disadvantages
outlined previously. Furthermore:
(1) the capacitance represented by
the electrodes (with the load in
place) is relatively small, (2) the
air-gap between electrodes is rela-
tively large, and the electrodes
themselves are generally cylindrical
or of a similar shape which discour-
ages arcing, (3) exact alignment of
the electrodes is unnecessary be-
cause the relative motion between
the film and the electrodes tends to
cancel misalignment errors, (4)
little or no heat loss occurs because
the electrodes may be designed with
small mass, and, even when in direct
contact with the film, present a very
small area of contact, with a conse-
quently small conduction loss, (5)
the field intensities required to per-
form a given job of heating are
generally lower than those required
by parallel-plate electrodes, (6) by
means of relatively simple coupling
networks it is possible to feed long
sections of these electrodes with h-f
power without difficulty due to
standing waves, (7) because voltage
requirements are not as restrictive,
and because arcs are discouraged by
this type of electrode, most work
can be done below 30 me, which
simplifies the power generation
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problem, (8) the transmission of
power to and the establishment of
voltage across these electrodes may
be accomplished by ordinary meth-
ods, and (9) the circulating cur-
rents required by loads of this type
are not excessive, and conventional
generators will readily handle them.

The disadvantages of maintain-
ing an air gap have not been elimin-
ated Dby selecting this different
method of introducing r-f currents
into the load. But selecting this
type of electrode permits a wider
margin of safety between required
plate-to-plate voltage and the mini-
mum breakdown voltage of the
structure.

All of the electrodes illustrated in
Fig. 2 are practical. Selection of
the proper one for a given problem
is dictated by such factors as: (1)
whether or not the electrodes may
touch the load, (2) the type of
mechanical structure permitted by
the process to which h-f heating is
being added, and (3) the power
factor, dielectric strength, and
mechanical characteristics of the
film to be heated.
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FIG. 3—Arcing at the applicator elec-

trodes limits the peak voltage that can

be applied. By filtering the power supply

the effective rate of heating can be about
doubled

wwWWeamericanradiohistornv. com

Because of the shape of the elec-
trodes, they tend to radiate consid-
erably, and must be shielded. Tun-
nel shields which fit around the elec-
trodes snugly and extend some dis-
tance beyond them are quite effec-
tive. Radiation losses under shielded
conditions are negligible. It is im-
portant that all surfaces of the elec-
trode structure, particularly the
ends of the electrode bars, be well
rounded and polished. It is best to
use large diameter rods with half-
sphered ends.

Design engineers will find that
there is an optimum ratio of spac-
ing of the electrodes to their diam-
eters for any given configuration
and load. This ratio is often affected
by the number of electrode pairs
used in an array. Arrangements
which permit the electrodes to ac-
quire a coating of any foreign sub-
stance, such as adhesive drippings
or bits of plastic film should be
avoided. Such particles encourage
arcs.

Filtered Power Supply

In dielectric heating applications
where the power to the load is
limited by the arcing voltage dic-
tated by the electrode shape, the
maximum average power transmit-
able to the load may be increased up
to 100 percent by filtering the plate
supply to the oscillator tubes, if it
is not already a pure d-c. That this
is so may be seen from Fig. 3.

The author is indebted to John F.
Dreyer, Jr., consulting engineer,
and Ernst Massey, who devised the
arrangement of Fig. 2B, for their
cooperation and collaboration in
various phases of this development.
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Peter C. Goldmark of CBS microscopically examines a new long-playing disk
while Rene’ Snepvangers looks on

William S. Bachman
phase of the manufacturing process

(standing) discusses one

Transcription Recordings

New 33-1/3 rpm recording system. cuts up to 300 grooves per inch, achieves low noise

with Vinylite and pre-emphasis, Result: a six-record album on a single 12-inch pressing

NEW APPROACH to satisfy the
A public demand for long-play-
ing recordings has been jointly an-
nounced by Columbia Records Inc.,
a CBS subsidiary, and the Philco
Corporation.

The new recording system, de-
veloped by Peter C. Goldmark, René
Snepvangers, and William S. Bach-
man of Columbia, achieves a six-fold
increase in recording time per disk
by combining 33} rpm transcrip-
tion-standard turntable speed with
an extremely fine pitch of approxi-
mately 260 grooves per inch. The de-
crease in turntable speed from the
home standard of 78 rpm introduces
a time factor of 2.35, while the
larger number of grooves, compared
with 85 to 100 per inch typical of
conventional home records, provides
an additional factor of about 2.6
times. The net result is that as
much as 50 minutes of recording
time can be accommodated on the
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two sides of a 12-inch disk, com-
pared with 8 minutes on the older
tvpe. The records are known as
LP, for long playing.

This is not the first time that 33}
rpm disks have been produced for
the home market, but it is the first
in which a system has been primar-
ilv engineered for this market.
Earlier attempts failed because the
groove pitch could not be made fine
enough to secure a substantial in-
crease in recording time, and the
noise and distortion were high.
Also, home-type turntables of ear-
lier days tended to have excessive
wow when operated at 334 rpm.
These problems were attacked by
Peter Goldmark, well known for
color-television developments, and
his associates. The Philco Corpora-
tion undertook the design of a
record reproducer which would meet
the stiff requirements of low-speed
service and still be marketable at a
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reasonable domestic consumer price.

Philco has also designed a two-
speed turntable with a separate arm
for the LP records.

Keys to the success of the new
system are the use of Vinylite plas-
tic for the pressings, the develop-
ment of « new, efficient, light-weight
reproducing arm and cartridge
and mechanical refinements in the
turntable driving mechanism. A
pre-emphasis  characteristic  de-
signed especially for the system, re-
sembling closely the NAB standard
transcription curve, was introduced
to achieve high signal-to-noise per-
formance. Also, many unconven-
tional techniques have been adopted,
including a degree of over-cutting
which would not be acceptable in
making conventional recordings.

Design Details

The grooves are about 0.003 inch
in width, roughly one third the size

September, 1948 — ELECTRONICS


www.americanradiohistory.com

I | 1 | T
20 | — —_—- |
| |
) A
e
10
3 ///
z LT
> o L~
= L+
(8]
3 ///
w
>
©-10 L
=) Le ’ﬂ/ CURVE IS IDENTICAL IN SHAPE
& . ~T T TO IMPEDANCE OF NETWORK
e I NY\-SE.o WHERE
S LA L,
1 , = 4R,
-20 ‘\‘\
2
SR z .
— e Le s R, Ry 00k
(L + L) )
_30 \ 7 = 15904 SEC
1
8 T I
20 100 1,000 10,000
FREQUENGY IN CYCLES PER SEGOND

FIG. 1—Characteristics of new long-playing (LP) record, NAB transcription standard,
- and one having constant amplitude

for the Home

of the standard record groove. Con-
sequently, it is not possible to record
at as high a level, by about 9 db as
if the cut were held proportional to
the groove width. Actually, the
level recorded is about 4 db below
the usual reference. The 4-db
loss in level would not be acceptable
if the record material were of the
shelac type, but the low-noise prop-
erties of Vinylite together with the
lightweight pickup permit a highly
acceptable noise level to be achieved
while maintaining a dynamic range
in the order of 45 db. The conse-
quent smaller excursion of the re-
producing needle reduces the cart-
ridge output by 4 db, but an efficient
crystal has been developed which
provides 0.7-volt output at reference
level. Accordingly, no high-gain
preamplifier is needed in the re-
producing system.

The groove shape has an included
angle of about 90 deg, and the tip
radius is under 0.0002 inch. Accord-
ingly, it is not possible to reproduce
the new pressings with a standard
0.003-inch stylus. The cartridge
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perfected by Philco engineers, uses
a balanced Rochelle-salt crystal and
a groove pressure of only 6 grams
(one-fifth ounce). It employs a
semipermanent metal stylus lapped
to a tip of 0.001 inch radius.
The light pressure and small radius
permits the stylus to follow the fine
groove with tracking distortion
lower than conventional prac-
tice. The stylus may be replaced
without replacing the cartridge, if
desired. To keep distortion at a low
level, the diameter of the innermost
groove has a minimum value of 5%
inches, which is almost two inches
greater than that of conventional
commercial domestic 78-rpm press-
ings.

The practice of pre-emphasis has
been standardized in the new
records, using the characteristic
shown in Fig. 1. Above 200 cps, the
curve is identical with the standard
NAB transcription characteristic,
reaching 16 db pre-emphasis at 10,-
000 cps, relative to the 900-cps value.
Below 200 cps the characteristic is
higher than the NAB, being about 7
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db above constant amplitude at 50
¢ps. The similarity of LP and NAB
curves makes it possible to use the
LP recordings on standard broad-
casting transcription tables with no
change in equalizing, although
simple RC circuits suffice for equal-
izing in any event.

Turntable Requirements

The wow problem assumes a seri-
ious aspect at 33% rpm, since the
speed ratio (1 in 2.35 relative to 78
rpm) requires that variations in
turntable speed be reduced by the
same amount. The turntables thus
far used are of the rim-driven type.
Care has been taken in centering
the inner edge of the table, and in
balancing the motor. Use of a
high-grade rubber rim on the
idler wheel is mandatory. More-
over, the edge of the rubber rim
must be mechanically ground to as-
sure near perfect circularity. In
the Philco turntable, the idler wheel
is withdrawn from the motor shaft
when the table is not turning, to
prevent developing a flat in the
rubber. The design of the table is
such that no appreciable wow was
discernible.

Releases and Results

The early releases of the new
records consist of rerecordings
from existing masters in the Colum-
bia files. Fortunately, in recent
vears these masters have been made
on lacquer, rather than wax, so they
may be dubbed without damage di-
rectly to the 334 master. More than
usual care is required, however, to
exclude dust and other foreign mat-
ter at every stage in the production
of master, mother, and pressings,
and the difficulty of securing free-
dom from blemishes for a 25 min-
ute period (one side) is consid-
erably greater than for 4 minutes.
Before release, pressings are
checked for technical excellence by
engineers on the Columbia staff, a
revolutionary procedure in the
recording business.

The results, as judged by critical
listeners, both technical and non-
technical, are excellent. In fre-
quency range, dynamic range and
distortion, the LP records outdis-
tance shellac pressings and, with the
possible exception of noise surpass
78-rpm Vinylite pressings.—D.G.F.
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FIG. 2—Simple transductor connection (A) can be analyzed using portion of idealized
magnetization curve (B). Voltage-time curves show action during operating cycle with zero

Transductor

By SVEN-ERIC HEDSTROEM and LENNART F. BORG

Regulator Dept.
ARKEA Vasteras
Nweden

Rectifier Dept,
ASEA Ludvika
Needen

F A LOW alternating voltage is
I applied to a coil wound on an
iron core the coil acts as an induc-
tance the value of which is deter-
mined by the permeability of iron.

If the operating position on the
curve is displaced by applying di-
rect current through a separate
winding the incremental perme-
ability then acting diminishes as
the position approaches saturation.
In this way it is possible to vary
the inductance between wide limits.

Because comparatively small di-
rect control current is required the
losses incurred in regulating large
power are small. Thus a large power
amplification is obtained.

In practice, efficient operation of
a direct-current presaturated re-
actor necessitates employing wide
variations of flux. Under such con-
ditions it is inappropriate to base
investigations on incremental per-
meability. Work carried out by
Boyajian,! Kramer® and Lamm® has
paved the way for an appreciation
of the mode of operation and that
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indicates the basis for calculation
and design. On this basis Lamm*
and others have investigated dif-
ferent couplings and dynamic prop-
erties. Instead of studying wvari-
ations of permeability, variations
of flux are investigated and an
idealized magnetizing curve having
constant slope and abrupt complete
saturation is used.

To obtain an indication of flux
variations, consider Eq. 1 where ¢
represents the flux in a coil, N the
number of turns, and e, the induced
voltage. From Eq. 1 we can write
Eq. 2

e = Nde/dt ()

Serdt = ¢2 — ¢ 12)
which shows that a variation in the
flux corresponds to an area (volt-
age times time) on the voltage-time
oscillogram, Using this principle,
properties and operation of the d-c
presaturated reactor can be an-
alyzed. In this way the mode of
operation is found to be different
from what is generally termed a
reactor, justifying another name.
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ance (E). In the latter case the control range reaches a limit as shown by the graph (F)

Fundamentals

Magnetic amplifiers are analyzed on the basis of voltage oscillograms, which facilitates in-

terpreting laboratory measurements. Results of the analysis show the effect of load imped-

ance on mode of operation and of supply frequency and inductance on speed of response

These controlled reactors are there-
fore called transductors.

To avoid the voltage that would
be induced in the d-e¢ control wind-
ing from the a-c power winding if
the two windings were arranged on
a single core, a symmetrical ar-
rangement has to be used. Three
or four-legged cores could be used.
However, the three legged core
shown in Fig. 1A has the draw-
back that its leakage flux impairs
the transductor properties. On the
other hand the four legged core of
Fig. 1B is expensive to manufac-
ture. A simpler arrangement is
shown in Fig. 1C in which two
separate cores are used. The in-
duced voltages in the d-c windings
of the connection shown in Fig. 1D
do not counteract each other, but
the connection has other advan-
tages and interesting properties.
Naturally the windings may be ar-
ranged in many ways. Especially,
the need for d-c excitation can be
minimized if the alternating cur-
rent is rectified and used to excite
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the transductor by additional wind-
ings as shown in Fig. 1E. This is
called a self-excited arrangement.
Oscillograms of currents in the a-c
and self-excitation windings of Fig.

1E show that the resultant ampere.

turns every moment are the same
as would be obtained by means of
only one winding connected in
series with a rectifying element.
The arrangement thus deduced is
shown in Fig. 1F and is called sim-
plified self excitation. By using
this connection, winding space is
saved in the same way as in an
autotransformer. Simplified self-
excitation connections can be
varied in numerous ways.” Single
and multiple phase connections are
used; the three-phase connections
have been treated by Lamm.**

Mode of Operation

The mode of operation of the
connection shown in Fig. 2A can be
explained simply if certain assump-
tions are made: (1) the magnitude
of the control circuit current Iy is
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UTILITY OF TRANSDUCTORS

Transductors can be self-excited and
made to operate as trigger circuits.
Thus they can be employed as relays;
their opening and closing values are
set by applying counter-biasing am-

pere turns.
Like the electronic amplifier, the
transductor can also be made to

oscillate. Low-frequency oscillations
can be obtained readily.

Electronic amplifiers possess speed
that is difficult to obtain with trans-
ductors. On the other hand, trans-
ductors provide stable low-frequency
a-c and d-c¢ amplification with a
minimum of equipment. Where loads
inherently have long time constants,
as in many regulators, inertia of the
transductor is negligible.

Transductors require current, where-
as electron tubes require voltage for
control. A combination of the two
may provide excellent solutions of
difficult problems. For instance, the
transductor may supply voltage for
controlling tubes, or tubes may sup-
ply current for controlling transduc-
tors effectively despite the induced
voltages in control windings—

THE AUTHORS
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constant and independent of time,
represented in the diagram by a
large series inductance, (2) the
magnetizing curve possesses the
ideal shape, (3) the resistance of
the a-c circuit may be neglected,
and (4) the number of turns on
the a-c and d-¢ windings are the
same.

The control current [, gives ele-
ment A the initial flux position P.
shown on Fig. 2B and gives element
B a corresponding position on the
negative side. Fig. 2C shows the
time variations of the character-
istic magnitudes. The impressed
alternating voltage Esina must be
fully balanced in the circuit by
variations in the flux in the two
transductor elements. However, a
change in flux is only possible when
the number of ampere turns of one
or both elements is zero, which
means that an alternating current
of the same magnitude but directed
against the control current must
pass continuously. Owing to the
counter connection of the control
windings on the two elements, this
is not possible unless the alternat-
ing current commutates between
positive and negative values in zero

time, the values being of the same
magnitude as the control current.
No other current combinations are
possible. Thus this transductor has
a typical current-transformer char-
acteristic, the linear relations be-
tween alternating and direct cur-
rents being independent of the
magnitude of the alternating volt-
age. The phase of the a-c is de-
termined by the requirement that
the voltage across the transductor
element cannot include any d-c
component. In reference to Fig.
2C this means that the voltage-time
areas M and N must be equal, mak-
ing the control angle a, equal to 90
degrees.

It must further be observed that
an alternating voltage at twice the
supply frequency appears across
the d-c terminals. The reactor L
prevents this voltage from passing
a superimposed current that would
altogether change the mode of oper-
ation of the transductor.

When there is resistance R as
load in the a-c circuit of the trans-
ductor, it might be expected that
the current-transformer character-
istic would be impaired. However,
this is not the case, as shown in

Fig. 2D. Also in this case the
transductor element can only ab-
sorb voltage when the alternating
and direct currents are of equal
magnitude, and, as the resistive
voltage drop is assumed to be in-
sufficient to balance the supply volt-
age, the latter voltage will be split
between the resistance and the ele-
ment (area M) in the time interval
a2, to a,, as indicated in the figure.
The lowest point P, on the mag-
netizing curve is reached at o, and a
change in the current still cannot
take place because, for it to do so,
the magnetic state of the element
from P, up to the saturation point
would have to change by an amount
requiring a voltage-time area just
as large as that previously required
to bring it down from the satura-
tion point to P,. Thus commuta-
tion will take place first when the
area M becomes equal to N. When
% at an increased resistance drop
reaches such a low value that RI.
becomes equal to Esina, i deviates
from the rectangular shape as
shown in Fig. 2E and R:{ coin-
cides for a time with the sine wave.
The current-transformer character-
istics are thereby jeopardized and,
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FIG. 3—Operation of a single element of a transductor with an ideal core
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FIG. 4—Analysis similar to that of Fig. 3 but for imperfect core material
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Dry-Cleaning

FIG. 1—In well-ventilated working areas, a source of compressed air, gun, tray,
) Venturi fitting and a solvent can be used for dry cleaning of chassis

By JOSEPH ALBIN

New York, N, Y.

SOLVENT MIST

AIR HOSE

FIG. 2—Construction of simple fitting for air gun to provide fine spray of solvent
under pressure
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OLVENT-SPRAY cleaning is one
S of the maintenance operations
undergone by all airecraft and
ground radio equipment that is sent
to the American Airlines radio
overhaul base at La Guardia Field,
New York. Overhaul is scheduled
after 90 days (average of 900
hours) of operation even though
the equipment is operating per-
fectly. The types of electronic gear
cleaned by the spray method include
h-f and vhf communication units,
adf receivers and indicators,
marker, range, glide path and local-
izer receivers.

A member of the maintenance
crew is shown in Fig. 1 going over
the chassis of a ground transmitter
in one of the hangars. He uses an
improvised spray gun constructed
as shown in principle in Fig. 2
and connected to a compressed-air
line. Solvent contained in the can
feeds to the nozzle of the air gun
and is sprayed as a fine mist. Be-
cause of the pressure, hard to reach
places such as capacitor plates and
tube sockets are quickly cleaned.

The chassis is supported on
blocks in a tray which serves to
catch the dirty solvent. As this op-
eration is done in an open space
within the hangar, ventilation does
not become a problem. To air-dry
the equipment after cleaning, it is
only necessary to lift the rubber
hose out of the solvent can.

The nozzle for the air gun op-
erates on the Venturi principle and
consists of a section of metal tubing
through which the solvent is aspi-
rated by the air blast. A connec-
tion for a rubber hose for insertion
in the liquid solvent is made on the
side of the tubing a few inches from
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FIG. 5—Analysis like that of two-element transductor shows commutation of current from one element to the other

According to Fig. 5C the rela- to the circuit of Fig. 1F.

tion between the voltage areas is

N=Tand0O=U=8=XM )
Furthermore, because the reactor
voltage cannot contain a direct
component

= (5)

By comparing the voltage areas
between, for instance a; and a;’, the
magnitude of the direct voltage D
can be determined

Doy —as) = Drm =

j::Esinada—P-i—Q ©)
but from Eq. 5 and the relation

! ».-»j::Esinada = By — Er

where E, represents the mean
value of the alternating voltage and
E. the mean value of the trans-
ductor voltage, Eq. 6 becomes

D=Ey— Er (7)
Thus the »-lation is of the first
power, and not of the second as
might be expected.

Dynamic Response

The preceding analysis has
shown that the static conditions in
a transductor are determined by
the control current, which in effect
governs the average flux. The
average flux is also the deciding
factor in determining how the
transducter will momentarily fol-
low the control current until the
latter attains a new stationary
value. However, the manner in
which the control current behaves
to a voltage impulse in the control
circuit depends on the actual ampli-
fication and frequency. Different
connections behave differently.

The scope of this article prohibits
analyzing all connections, so the
following discussion will be limited
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It is
assumed that a voltage impulse Ad
is impressed on the control winding,
which, under steady-state condi-
tions, would cause an alteration
Al; in the control current. At the
same time the lowest value of flux
would be changed from ¢, to ¢.,
both values being below saturation.
The problem is to find the manner
in which the load voltage D changes
with time (A D = D, —D,).

The average load voltage during
a half cycle corresponds to the
difference between the supply and
the transductor voltages so that

Di=FE —2 Nvfigy— ¢1) (8A)

De=E — 2Nf (o — ¢n) (8B)
f representing the supply fre-
quency, N, the number of turns on
the a-¢ winding. Hence

AD =D — D, =2 Nyf(p. — ) (8C)
but the control current must change
the average flux from ¢.x to ¢.x sO

diu = (o — $1)/2 (94)
panr = (o — ¢)/2 (9B)
Apy = Pru — o = (P2 — ) /2 (9C)

If the fictitious inductance of one
control winding is L; and the num-
ber of control turns is N then
NsAd)M = Nr ¢'.! — ¢

Is T TToAL
and the time constant of the com-
plete transductor is

Ly =

(10)

. 2Lg . P2 — o1 _
=k~ NeTRon T

NsaD (¢ — 1) 1

2 Nvf (¢ — ¢1) Rsals
but because R, A I, = A d Eq. 11
simplifies to’

r = (AD/Ad) (Ns/Nv) (1/2f) (12)
which gives the time constant for
the rise in load voltage in response
to a voltage step in the control cir-
cuit. Thus, if the amplification re-

(11)
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mains constant, the time constant
can be reduced either by increasing
the frequency of the supply voltage
or by selecting a magnetic-core
material possessing properties that
allows N to be reduced. The three
properties, power amplification,
power sensitivity, and time con-
stant, of a self-excited transductor
depend on each other in such a
way that one of them can be im-
proved only at the expense of the
other two. The rapidity of the
transductor is limited by the fact
that the control current cannot ex-
ert any influence on the trans-
ductor during the interval when
any of the elements carry the main
current; that is, between «, and =.

The development of the trans-
ductor techniques of which this
article is a brief review has been
carried forward especially by A. U.
Lamm and U. H. Krabbe and by
many collaborators. The authors
are indebted to ASEA for permis-
sion to publish this article.

REFERENCES

(1) A. Boyajian, Theory of D. C. Ex-
cited Iron Core Reactors and Regulators.
AIEE Trans, 43, p 919, p 940, 1924,

(2) W. Kramer, Ein einfacher Gleich-
stromwandler mit echten Stromwand-
lereigenschaften. Klektrotechnische Zeit-
schujt 58, p 1304, 1937.

(3) 'A U. Lamm, The Transductor and
Applications, ASEA Jour, 16, p 66, 1939,

(4) A. U. Lamm, “The Transductor
D. C. Pre-Saturated Reactor with Special
Reference to Transductor Control of
Rectifiers,” Dissertation Stockholm, 1943
(2nd Kd Acta Polytechnica, Academy of
Engineering Science, Stockholm, May,
1948).

(5) U. H. Krabbe and S. E. Hedstroem,
The Design of Transductor Circuits, ASEA
Jour, 21, p 3, 1947

(6) A. U. Lamm, Some Fundamentals
of a Theory of the Transductor or Mag-
netic Amplifier, AIEE Proc, Tech Paper
T141.

(7) Improved material for magnetic
amplifiers, KLECTRONICS p 128, Aug., 1948.

(8) U.

H. Krabbe, The "Transductor
Amplifier, Dissertation Copenhagen (to
appear), also The Transductor, Principle

and Application, 4SF4 Jour, 20, p 11
1947,

93


www.americanradiohistory.com

is set by means of the control cur-
rent /. giving an initial position P,
which represents the lowest pos-
sible value of flux because the alter-
nating current will be prevented
by the rectifier from passing
through the transductor in such a
direction as to force the flux still
lower. In relation to the rectifier,
the alternating voltage will be neg-
ative immediately before the point
a = 0. At that time no current 7
can pass, but after the voltage has
changed sign at « = 0 it can pass
in the forward direction of the rec-
tifier, producing not only a voltage
drop in load R but also a change in
flux in the transductor element.

It is now of great importance to
assume that the voltage drop in R
is small as long as ¢ < I, + i, and
consequently may be neglected. The
entire voltage-time area between
the zero axis and the sine wave can
therefore produce change in the
flux as long as the magnetizing
curve permits. The knee of the
curve is reached at a, and further
area beyond that of M of the same
polarity cannot be absorbed by the
transductor element. Instead, the
entire voltage is transferred to the
load, the current through B mo-
mentarily assuming a value at
which the voltage balance; Ri =
Esina, and area N is swept out.
When the voltage changes sign at
o = = and the diminishing current
passes the knee at the same time,
the element can again absorb volt-
age (area 0O). At o, the current
becomes zero and the remaining
voltage-time area P acts across the
rectifier until « becomes equal to
27, whereafter the cycle is re-
peated. Because the voltage across
the transductor element cannot con-
tain a d-c component the areas M
and O are equal and consequently
areas N aud P are equal,

Effect of Magnetizing Curve

Even if magnetizing curves of
modern magnetic materials can be
made to approach more nearly that
of Fig. 3B" it is of practical value
to be able to predict the properties
of a transductor whose magnetizing
curve departs from the ideal. How
this is done, in comparison to the
technique described in connection
with Fig. 3, is shown in Fig. 4.

At a, the current cannot assume
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a value that impresses the whole
voltage across the load because a
change in the flux continues to take
place within the saturation range.
Thus the voltage is divided between
the load and the transductor ele-
ment (areas N and O). At «, how-
ever, the voltage across the element
becomes zero, which means that the
maximum point P, of the flux has
been reached and that the current
has reached its maximum value.
Because the negative area P de-
pends upon the current from P,
falling off, the current will there-
after be maintained at a value ex-
ceeding that required by the al-
ternating voltage. The relations
between the areas (and as shown in
Fig. 4B) are M = Q and N =P, so
that O = S.

Within the range a, to a. the cur-
rent may be expressed as

i = (E/R) [cos ¢ sin (a — ¢) —

Sin (ag — ¢) exp — cot ¢ (o — ay)] (8)
where ¢ = arc tanX/R, X being the
reactance, which is represented at
the prevailing frequency by the
slope of the magnetizing curve
within the saturation range.

Multielement Transductors

The transductor connection just
described, containing only one ele-
ment, operates satisfactorily but
in practice units comprising sev-
eral elements are usually employed.
There are two reasons for using at
least two units: d-c excitation of
the transformer feeding the trans-
ductor is avoided, and smoothing
of the control current can be
omitted because the voltages in-
duced in the elements counteract
each other in pairs.

The mode of operation and
method of designing transductors
comprising several elements can be
predicted in the same manner as
described above for one element.
To show how this is done consider
the connection of Fig. 5A, which is
a widely used circuit in which the
load is taken out as smoothed d-c.
The magnetizing curve and oscillo-
gram are also shown in the figure.
The rectified current I, is assumed
to be smoothed to the extent that
it is entirely relieved of pulsations.
Within certain intervals the a-c
will then be lower than the d-c and
can pass through the rectifier with-
out having to flow through the load.
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This mode of operation is termed
current-peak rectification and is
analogous to voltage-peak rectifica-
tion by means of a rectifying ele-
ment and a capacitor.

If the resistance of the trans-
ductor elements is assumed to be
zero, the rectifying elements will
never be subjected to reverse volt-
age. Consequently a change in flux
in one of the magnetic elements
produces an equal but opposite
change in the other one; the recti-
fiers determining the direction of
the current. Figures 5B and 5C
show the behavior of the A element.
A magnetic displacement in this
element produces an equally large
but opposite displacement in the
other one. After « has become zero
the entire alternating voltage is
impressed across the A element.
A very small excitation current 7,
passes through the rectifier that is
carrying load current without caus-
ing any voltage drop. The knee
of the magnetizing curve is reached
at «, and 7, rises more rapidly
thereafter but still under the con-
trol of the magnetizing curve and
the voltage areas M, N and 0. At
a; the current ¢, becomes equal to
I, and flows in branches 1A and 2A
of the rectifier and to the load. The
reactor then prevents any further
increase in 4, for a certain interval.
Because no change in flux in the
transductor can take place, the
entire alternating voltage appears
as a constant voltage D across the
load and a voltage across the re-
actor corresponding to area P.
Even after a, when Esina becomes
smaller than D, i, retains its value
because there is no voltage avail-
able that might produce a change
in flux tending to lower the current.
After « = = such a voltage becomes
available as indicated by area S
and ¢, decreases. From a, D is
maintained by the reactor voltage
(area @) which has changed sign
due to the tendency of the current
to decrease. At 2, current i, re-
gains the value corresponding to
the lowest point on the magnetizing
curve and the A element becomes
inactive for the remaining half of
the cycle. Because the connection
is symmetrical, current in the B
element begins to rise to rise at .
but does not affect the behavior of
the A element.
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Transductors, like transformers are basic
components that can be applied in
numerous ways.

One type transductor possesses charac-
teristics of a current transformer. It can
be used to measure heavy direct currents
or high direct voltages as shown in the
accompanying illustration. Measuring

4CROSS HIGH DIRECT- VOLTAGE BUSSES
HIGH DIRECT-CURRENT BUS ™

CIRCUT METERS CURRENT  GIRCUIT METERS VOLTAGE

transductors can be built from ordinary
transformer laminations and have an ac-
curacy sufficient for service supervision
(= 2 percent). By employing special
laminations, higher accuracy can be ob-
tained. In addition to the feature of
complete isolation between the main cir-
cuit and the metering circuit, the measur-
ing transductor has the advantages that
the quantity operating the indicating in-
strument is a-c and therefore can be
transformed to any desired value; meas-
urement of summation and differential
quantities can be made simply because
the quantity to be measured appears as
ampere turns, current is measured directly

and not translated into voltage as in
using a shunt (particularly important
with remote measurements), and the

power consumption is exceedingly low.

Voltage and current regulation is the
most important application of transduc-
tors. For simplicity in drawing diagrams
of circuits using transductors,” rectifier
bridges and the several windings of the
transductor elements are shown in abbre-
viated form.

TRANSDUCTOR APPLICATIONS

GENERAL
SYMBOL

,‘JUIIL JWIL{I@W; j

SEVERAL CONTROL WINDINGS RECTIFIER
BRIDGE

'A-C WINDING | ARROWS SHOW SELF- = }
I RELATIVE EXCITATION A-C INPUT
0-C CONTROL. {
WINDING WINDING -G QUTPUTY
WINDING  piRECTIONS ©

A metallic rectifier can be controlled
by a simple series resistance giving the
characteristics shown below, or a series

transductor can be used. In the latter

case power required for regulation is

small and the output current is more
1
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===
!

LOAD AMPERES

Loap }t\ \‘

| CONSTANT-CURRENT
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perfectly determined by transductor con-
trol current. Until limited by voltage, the
current is independent of load resistance.
Such circuits are extensively used in bat-
tery chargers for trucks and other cases
where constant current is required. (For
clarity the control portion of the cir-
cuit is drawn in lighter lines than the
power portions.)

In charging batteries where the voltage
must be kept constant, as in broadcast
stations and telephone exchanges, a
slightly more complex circuit is used. A
self-excited transductor provides the regu-
lation. This transductor is, in turn, con-
trolled by a smaller unit the output volt-
age of which is determined by the total
number of ampere turns of its excitation
windings. A constant current supplied to

one control winding in the same direc-
tion as the self excitation sets the regu-
lated value. Another control winding fed

+
el

CONSTANT-CURRENT

in opposition to the first carries the
sensing current that is proportional to the
load voltage. Because two transductors
are used, the regulation is high. A rec-
tifier of this type which can operate on
both constant current and constant vol-
tage is called an avostat. Avostat-regu-
lated rectifiers can be built for all out-
puts for which metallic rectifiers can be
used.

When very little power is available
from a quantity to be measured, the high
amplification of self-excited transductors
can be used. The accompanying circuit
shows a push-pull connection giving an
output voltage the polarity and magnitude
of which are determined by the control

LOW-POWER
D-C GONTROL

|

LOAD}

current. Power amplifications as high as
a hundred million may be obtained from
similar connections. |f gain is sacrificed
for stability, such transductor circuits are
suitable for amplifying currents from

photocelis and thermocouples—
THE AUTHORS

as shown in Fig. 2F, the relation
between the currents follows a
straight line only up to a certain
point, whereafter it is deflected and
asymptotically approaches a limit-
ing value corresponding to the full
alternating voltage being balanced
by the resistance drop.

Transductor as Amplifier

For a transductor (Fig. 2A)
with a resistive load in series with
the a-¢ winding, amplification takes

place because the a-c winding re-
quires an input corresponding to
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only half the copper losses, whereas
the load may rise to a value corre-

sponding to the entire transformer

output of the transductor. The
method, described previously, of
decreasing the need for d-c ampere
turns by rectifying the a-c and
feeding it back by means of a sep-
arate winding, or by inserting rec-
tifving elements in series with the
a-¢c windings, is analogous to the
feedback used in electronic ampli-
fiers whereby amplification is in-
creased at the expense of linearity.
The connection providing simplified

www_americanradiohistorv. com

self excitation (Fig. 1F) has ad-
vantages over that of Fig. 1E and
is also easier to analyze. Therefore
this connection will be treated in
detail.

A transductor element and a rec-
tifving element connected in series
between two current-dividing
points constitutes a common fea-
ture of all simplified self-excitation
couplings. The connection, the as-
sumed shape of the magnetizing
curve and the mode of operation as
represented by the oscillogram are
shown in Fig. 3. A certain d-c bias
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Electronic Equipment

Rapid removal of soot, dirt and grime is accomplished with pressurized air and a

solvent. Used at an airline radio overhaul base, the method can be adapted to mainte-

nance of other electronic equipment

the end. Pressure control is ob-
tained by means of the valve on
the air gun.

With a nozzle orifice diameter of
0.125 inch, and air pressure of 40
pounds, the discharge of free air
amounts to 12.4 cubic feet per min-
ute. At 90 pounds pressure, the
volume is slightly less than double
this figure. For an orifice diameter
of 0.25 inch, the volume is roughly
quadrupled.

An installation suitable for fac-
tory applications is shown in Fig. 3.
A large container of solvent is at-
tached to the side of the booth and
replenished as required. The sol-
vent fluid reaches the nozzle through
one of the flexible hoses; the other
is for compressed air. Pressure is
regulated and monitored by a valve
and gage mounted in front of the
booth. The cylindrical section con-
tains a filter unit to remove mois-
ture and scale. If driven out by high
air pressure, the scale is likely to
abrade or otherwise damage the
radio equipment.

The booth is similar in all re-
spects to the type used in spray
painting, and is vented in the upper
rear portion. Used solvent flows
down a drain into a receptacle lo-
cated below the booth.

In cleaning the radio unit shown,
the air pressure is between 30 and
40 pounds. To dry, the operator
turns a valve which shuts off the
flow of solvent into the nozzle. In
the overhaul shop, each man cleans
the particular piece of equipment
he is assigned to service.

A few changes are necessary
when cleaning parts having more
tenacious deposits of dirt, hence re-
quiring higher air pressure, some-
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times as high as 110 pounds. An
extra long nozzle is used as well as
protective gloves for the operator.
Higher pressures can be safely ap-
plied to motors and heavy equip-
ment.

Dry-cleaning solvents are of com-
paratively low inflammability and
are nonexplosive. They follow in
general the specification for Stod-
dard solvent, a standard fraction of
petroleum, having a flash point be-
tween 100 and 105 F. At this tem-
perature sufficient vapor is given off
to flash momentarily on the appli-
cation of a small flame.

In the Airlines laboratory, the
chief characteristic checked in solv-
ents is a minimum flash point of
110 F, determined by the Cleveland

open-cup test. This is slightly
higher than Stoddard solvent. Clar-
ity and dryness are important fac-
tors, These flash points may be
compared with that of ordinary gas-
oline at room temperature.

For regular production schedules,
solvent-spray cleaning is best done
for general comfort and health in a
hood or booth that is vented to the
outside atmosphere by means of a
blower. Where the booth is lacking,
the spraying should be carried out
in an open and well-ventilated area.
Ordinary fire extinguishers, such
as those containing carbon tetra-
chloride, are precautionary equip-
ment. A settling tank can be used
for reclaiming a high percentage
of the solvent.

FIG. 3—Solvent spray booth for permanent installation in a factory, shop or laboratory.
Fumes are vented to the outside air and additional equipment provided for control
of air pressure, filtering and safety

wwwwLamericanradiohistorv.com
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SUPERREGENERATIVE

By WILLIAM E. BRADLEY

Director of Research
Phlilco Corporation
DPhiladelplia, Pa.
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t
exp — 0.5 f Pl for 7<t (5)

FIG. 1-—-Chief element of superregenera-
tive detector is resonant circuit with vary-
ing damping; the equations describe it

N investigation into the operat-
Aing mechanism of the super-
regenerative detector, has used
physical reasoning and results of
measurements.

The specific object of the investi-
gation was to develop a theory that
would identify the factors control-
ling selectivity, optimum quench-
ing, signal-noise ratio, and account
for the difficulty of reproducing a
given response from one design to
another. Because most superre-
generative detectors combine in one
tube at least four distinct func-
tions, it is not surprising that the
behavior of the circuit is complex.

A superregenerative detector,
the elements of which are shown in
Fig. 1, ordinarily consists of an
oscillator having a resonant circuit
tuned to the frequency of the de-
sired signal. This circuit is fed
from an r-f stage, converter, or an-
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tenna, which can be considered a
generator of current i(tf). The os-
cillator is caused to operate inter-
mittently by means of a quenching
signal supplied from an auxiliary
oscillator or from low-frequency
oscillation of the same tube. This
quenching action can be repre-
sented by a varying conductance
¢g(t). The combination of resonant
circuit and varying conductance
constitute the active element. In
addition there are the auxiliary ele-
ments, an oscillation detector and
an audio or video amplifier. An
automatic regeneration control
feedback from beyond the oscilla-
tion detector to the active element
may also be included.

The circuit performs four funda-
mental operations in sequence: (1)
Quenching erases the effect of the
previous cycle of operation, clear-
ing the circuit for reception of new
impressions; this is done by cut-
ting off the oscillating tube or by
damping the circuit. The varying
conductance is positive during
quenching. (2) Reception takes
place when the incoming wave sets
up a signal in the circuit as the
quenching is withdrawn. (3) Am-
plification begins when the quench-
ing is sufficiently withdrawn (con-
ductance made negative) so that
oscillations will grow in the circuit.
This action continues until the
overload level is reached or the cir-
cuit is again quenched. (4) De-
tection, usually in the form of a
change in oscillator grid or plate
current and sometimes using a
separate crystal or vacuum diode
or a change in quenching rate, pro-
duces an output that varies accord-
ing to the rapidity with which full
amplitude of oscillation is reached,
and depends on the principle that
the stronger the incoming signal
the sooner the oscillation will reach
full strength, usually several volts.
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At the end of this operation the
varying conductance may fall to
zero and the oscillations cease to
grow, but nevertheless the requi-
site energy is delivered to the de-
tector and amplifier.

Of the four operations, least is
generally understood of the recep-
tion action. It is not obvious at
what instant and in what manner
the forced oscillation of the circuit
produced by the incoming signal
changes to free oscillation of the
resonant circuit. To determine this
and other circuit actions, an ap-
proximate solution of the differen-
tial equation of a tuned circuit with
varying damping was made.
Another rigorous approach, based
on the superposition integral, has
verified the results and indicated
the trivial nature of the error in
the approximate solution.

Reception and Amplification

To obtain a detailed picture of
the behavior of the active element
during reception and amplification
of an incoming signal consider that
a current ¢(f) = I expjw,t is con-
tinuously applied. At negative time
(during the quenching operation)
the varying conductance g (¢) has
a large positive value; it varies in
some manner through zero at ¢t =
0 to a generally negative value for
positive values of t. The problem
is to find the level of oscillation dur-
ing the amplification operation.

The problem involves the solu-
tion of a linear second order differ-
ential equation with the coefficient
of the first derivative varying with
time. This is Eq. 1 (Fig. 1); the
primes indicate differentiation with
respect to time. The instantaneous
voltage on the resonant circuit is
e(t); incoming signal is 7 (¢).

The rigorous solution of Eq. 1 is
difficult to obtain and use because,
to be mathematically complete, it
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DETECTION THEORY

Operation of the superregenerative detector is developed, leading to the concept of a time

aperture function. Bandwidth, signal-noise ratio, and other circuit properties are shown to

depend on this function, whose values in turn depend on the quenching waveform

bt

must include the effect of the resist-
ance on the resonant frequency and
all of the phenomena that hold for
large values of P(t), the damping
factor, including the transition be-
tween oscillating and nonoscillat-
ing states. For present purposes
such a solution is unnecessary be-
cause, in the practical case P(¢)
« o, and, for quench frequencies
low compared to the resonant fre-
quency P’ (t) < w2

Under these conditions a very
similar second order equation (with
its right hand member zero), Eq. 2,
can be used for comparison. The
first two coefficients of Eq. 2 are
identical with those of Eq. 1 and
the third is negligibly different;
hence, over a limited time, the solu-
tions of the two equations cannot
be very different in nature. In fact
in the practical case of a high-fre-
quency superregenerative detector
the third coefficients of the two
equations differ by less than the
error in measuring w,. For the pur-
pose of this analysis the solution of
the comparison equation Eq. 2
differs negligibly from the correct
solution of the reduced or homog-
enous form of the circuit equation.

Knowing the two functions e,
and e. that satisfy the reduced

equation, the complete solution of
the equation with right hand mem-
ber can be found by the method of
variation of parameters (Lester R.
Ford, “Differential Equations”, Mc-

Graw-Hill Book Co., New York,
1933, p 75.) The solutions are Eq.
3, 4 and 5.

Equations 3, 4 and 5 embody a
complete solution to the problem.
The function F(t,r) is called the
time aperture function and, as will
be shown, is of basic importance in
describing superregenerative de-
tection. Equation 3 states that the
voltage envelope amplitude across
the resonant circuit at a particular
instant of observation, {, depends
on an integral of the product of the
time aperture function and the in-
put signal, the Integration being
performed over the preceding time,
<, so that each time element of input
signal contributes to the output
with a relative importance deter-
mined by the value of the time aper-
ture function. Usually the time
aperture function has one very
large peak, at the moment when the
damping passes through zero, and
falls rapidly to small values on
either side of this moment. There-
fore the incoming signal at the
moment of zero damping has the

DAMPING WAVE FOR SINEWAVE QUENCHING
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FIG. 2—Variation with time of the damping and aperture functions depends on the
form of the quenching wave
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greatest effect on the output. This
behavior gives rise to the sensitive
period of the detector.

Equation 4 expresses the output
due to a carrier that remains sub-
stantially constant in frequency and
amplitude during one quench cycle.
The integral is of the same form as
the Fourier analysis integral that
gives the frequency spectrum of a
pulse. As a consequence the time
aperture function is related to the
selectivity curve of the superregen-
erative detector in the same way
that the wayeform of the envelope
of a pulsed carrier is related to its
spectrum. Thus, for example, a
narrow time aperture function
causes a broad band receiver and
a broad function causes a narrow
acceptance band.

The time aperture function is
given by Eq. 5 provided the varia-
tion of damping with time is
known; that is, when P(t) is
known. In geometrical terms, if a
function of time is drawn having
everywhere a slope of 0.5P(¢) and
intersecting the time axis at time
t of observation of the resonant
circuit voltage, the curve for time
prior to t is the natural logarithm
of the time aperture function. This
process is illustrated in Fig. 2.

Suppose that a sine wave is used
for quenching, and that it cuts off
the oscillator tube for a large part
of the cycle; this sort of operation
is usual in some of the older sep-
arately quenched superregenerative
detectors., Then P(t), the exponent
gand F (t,7) are shown in Fig. 2B.

By sketching the form of F (¢,7)
for various values of ¢ it is discov-
ered that the area under F (¢,7)
increases rapidly with increasing ¢,
showing that FE(¢t) is growing
rapidly with time during the am-
plification phase, It is also found
that the peak of F({,r) as a fune-
tion of t occurs at the instant that
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’(t) passes through zero.

The theory developed in the fore-
going analysis can be applied ex-
actly in a few interesting cases.
Suppose that a square quenching
wave is used such that P(¢) is
positive and equal to P, prior to =
= 0 and that it is negative and
equal to —P, thereafter. The quench
waveform and time aperture func-
tion for this case are shown in Fig.
3A and B. The relative amplitudes
of the signal in the amplification
phase are also shown (Fig. 3C);
this later curve is effectively the
selectivity curve of the detector.

For a sensitive, narrow-band de-
tector with a square quenching
wave, — P, should be made as small
as Is consistent with the chosen
quench frequency. For thorough
quenching in a short interval P,
must be large.

Another practical case is that of
linearly changing P(f). The com-
monly used sine wave quenching
wave causes P(t) to change from
positive to negative nearly linearly.
The bandwidth and time aperture
function F'(t,7) depend on the rate
of change of P(t). If P(t) has
been changing linearly in a nega-
tive direction since t = — = and at
t = 0 passes through zero, the volt-
age E' (1) at time ¢ due to an input
I cos wst can be found as outlined
at Fig. 3D through 3F. For this
special case both the time aperture
and the frequency response have the
shape of a probability function.

Requirements for Optimum Quenching

The almost proverbial poor sig-
nal-noise ratio of superregenerative
detectors is mostly due to the short
effective duration of the time aper-
ture function. In most cases the
time aperture function has an effec-
tive duration, measured between
points of half-peak sensitivity,
much less than a tenth of the total
quench period. Statistical theory
indicates that the signal-noise ratio
should vary directly as the square
root of the ratio of the effective
duration of the time aperture to the
total quench cycle duration.

The narrowest band and greatest
sensitivity as well as the best sig-
nal-noise ratio appear to be obtain-
able when P (¢) has a large positive
value during the quenching period
(first operation), which is made as
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short as is consistent with thorough
quenching, followed by a value of
zero during the entire reception
period (second function), which is
made as long as possible. The am-
plification (third function) and de-
tection (fourth function) periods
should be as short as is practical.
To achieve this result, P(¢) should
become quite negative so as to am-
plify quickly the voltage existing at
the end of the reception period to a
usable level. The required wave-
form is shown in Fig. 3G.

Certain additional precautions
must also be observed in designing
superregenerative detectors. The
quenching must be complete, other-
wise remnants of oscillation per-
sist from the preceding cycle, spoil-
ing the sensitivity of the receiver.
Ringing or spurious modes of reso-
nance associated with r-f chokes,
quenching circuit coils, or other
components can interfere with the
quenching, retaining a remnent
signal to compete with the new in-
coming one. Typical symptoms of
this difficulty appear when a sharply
resonant circuit such as a wave-
meter is momentarily held close to
the active element. Another effect,
usually serious only in low-fre-
quency superregenerative detect-
ors, is shock excitation of the active
element by the quenching wave.
This action reduces the sensitivity;
it is eliminated by restricting the
frequency content of the quench.

A simple way of testing for the
presence of any of these difficulties
is to examine the shape of the se-
lectivity curve with a weak incom-
ing signal. The selectivity curve
should be smooth and single peaked.
Any of the above difficulties will
cause peaks separated by an inter-
val equal to the quench frequency.

Although superregenerative de-
tectors may take a bewildering
number of special forms depending
upon application, the theory devel-
oped above has been found to ex-
plain the behavior of all forms in-
vestigated during the past five
years in this laboratory. In each
case the development centered
around obtaining the prescribed
aperture function. Once this had
been accomplished the selectivity
and signal-noise ratio measured on
the detector agreed substantially
with the calculations.
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SUPERREGENERATOR

DESIGN

Gain and selectivity of superregenerative receivers can bhe predicted by the principles that

are developed. Circuit operation and the effects on operaiing characteristics of changing

various components are explained. Effects of specific quenching waveshapes are discussed

By ALAN HAZELTINE, D. RICHMAN and B. D. LOUGHLIN

SUPERREGENERATOR consists
A of a resonant circuit and an
oscillator or regenerator tube, as
shown in Fig. 1A. The resonator has
a positive damping G, consisting
of the inherent and coupled losses
of the tuned circuit. The resonator
is also periodically supplied with an
effective negative conductance (G
—G.) by regenerator tube, which
is switched on and off by a quench-
ing voltage to produce this effect.

Much prewar information on this
circuit is vague, particularly that
concerning gain and selectivity. Ex-
tensive war-time application of su-

Hazeltine

perregeneration in IFF equipment
required a thorough investigation.
Late in 1942, H. A. Wheeler devel-
oped the basic concepts that lead to
a clarification of the characteristics
of this device. A summary of this
theory is given and it is shown how
it can be used as a guide in design-
ing superregenerative receivers.

The Superregenerator

In the circuit described above,
transient oscillations, excited by a
signal in the tank (Fig. 1B), build
up exponentially during the period
of negative conductance. When the

publication.

INDEPENDENT INVESTIGATIONS

This and the preceding article present similar material. One
might ask why the duplication. There are two reasons:

(1) Simultaneous investigations of the superregenerative
circuit were made, each deserving recognition through

(2) Use of this circuit has been hampered by lack of an
adequate explanation of its operation. The subject might
still be considered controversial had independent investi-
gators not come to similar conclusions. It is important to
progress that there be duplication of effort so the investi-
gators will constantly be checking each other's results.

Now that some agreement has been reached on theory
and design factors, numerous applications of the super-
regenerative method for obtaining stable and extremely
high amplification will be found.
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FIG. 1-—Superregenerative circuit (A) and

equivalent circuit (B) and relation of oscil-

lation amplitude to waveshape of conduct-

ance (C), (D) and (E) under various con-
ditions
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quench voltage turns off the regen-
erator tube, a period of positive con-
ductance results during which the
oscillations are quenched. In most
applications it is desirable for the
transient oscillations of one quench
cycle to almost completely die out
so that the transient of the next
quench cycle is started mainly by
the applied signal.

In the linear mode of operation
(Fig. 1C) the regenerator tube is
turned off and oscillations are
quenched before they reach satura-
tion. The oscillations at the end of
the negative conductance period,
which are generally fed to a peak
detector, are linearly related to the
applied signal amplitude.

In the logarithmic mode of oper-
ation (Fig. 1D) the regenerator
tube stays on until the oscillations
reach saturation. The duration of
saturation varies with the ampli-
tude of the applied signal, giving,
for separately quenched operation,
a saturation pulse width that is ap-
proximately a logarithmic function
of signal amplitude. For self-
quenched operation a quench rate
that is approximately a logarithmic
function of signal amplitude re-
sults.* Detection of a-m in the log-
arithmic mode may be obtained by
using a separate averaging detector
or by using the variations in the re-
generator tube electrode currents.
The transient oscillation energy of
a logarithmic-mode superregenera-
tor has also been used to feed an
f-m detector.” For studies of gain
and selectivity it is convenient to
ignore the detection action, and to
consider the superregenerator as
merely a carrier-frequency ampli-
fier.

Calculating Gain

Action of the superregenerator as
an amplifier can be described by
considering the tank with its in-
herent and coupled positive conduc-
tance as being shunted by a
periodically varying negative con-
ductance, representing the regen-
erator tube. A general shape of con-
ductance-time variation is shown
for the two operating modes in
Fig. 1C and D.

For calculating gain and selectiv-
ity, it is convenient to consider that
a cycle of quench operation starts
at T, when the oscillations of the
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previous cycle are being damped out
and the input current I begins to
establish a normal signal in the
tank, and that the cycle ends at T,
when the oscillations have again
built up to maximum amplitude.

The superregenerative transient
oscillation resulting from a short
r-f pulse at £ = 0 (when g = 0) has
an amplitude at time Ty of

1 T g
E'B=E0exp(—% : gdi (h

where E, is the amplitude at ¢ = 0
and E, is the amplitude at T,. It is
convenient to express the ratio of
the superregenerative transient am-
plitude to the applied signal ampli-
tude as a gain A in nepers (one
neper equals approximately 8.7 db)
so that

Eg 1 Ty
A=1In - Wﬁ gdt 2)

Thus, 1/2C times the area under
the negative conductance-time curve
between ¢t = 0 and ¢ = T'» represents
the gain in nepers to a short r-f
pulse applied at ¢ = 0 and measured
at t = T,.

CONDUCTANCE -
TIME FUNC- > i
TION (g IS A o
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|
o
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FIG. 2—Steps in the development of se-

lectivity from waveform of conductance,

as described in text, and, at bottom, effect
of hangover on selectivity
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For the linear mode the total su-
perregenerative gain is given by
integrating the total negative con-
ductance area. For the logarithmic
mode the effective superregenera-
tive gain is obtained by integrating
the negative conductance area up
to the time of saturation. This is
illustrated in Fig. 1D where T, is
the period of the constant ampli-
tude (saturation) oscillations of the
logarithmic mode of operation.

The superregenerative gain just
described is not the total gain for
a continuous carrier at the fre-
quency of the resonator. Some fur-
ther gain results because the r-f
signal is present during the entire
quench cycle. This produces a re-
generative gain R which is gen-
erally considerably less than the su-
perregenerative gain.

Sensitivity Limitations

The manner of decay of the oscil-
lations during positive conductance
is similar to the transient build-up
during negative conductance, and
the same equations hold for the
transient amplitude in the positive
conductance area. With repetitive
quench, as shown in Fig. 1E, the
net transient amplitude at T, due to
the energy remaining in the tank
from the previous transient of
oscillation initiated in the tank at
T. is given approximately by 1/2C
times the net area under the conduc-
tance-time curve between T. and T',.
Thus, for the transient hangover
to be less than the applied signal,
the net area over a complete quench
cycle must be positive. This excess
damping, shown as A, in Fig. 1E,
should be at least 3 to 5 nepers for
most applications.

Sensitivity of a superregenera-
tive receiver is determined by the
minimum usable signal level. For
the logarithmic mode, sufficient su-
perregenerative gain is obtained to
amplify thermal noise to saturate
the regenerator tube. In this case
the sensitivity is limited by the sig-
nal-noise ratio or by the signal level
necessary to overcome hangover.

In a linear mode superregenera-
tor, sensitivity may be limited by
insufficient gain, as well as by sig-
nal-noise ratio or hangover. This
is particularly true in applications
using a very high quench rate,
low-transconductance regenerator
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tubes, or high-capacitance resona-
tors.

If a short r-f pulse is applied to
a superregenerator, highest gain is
realized if the pulse is applied when
the conductance passes through zero
going from positive to negative. If
applied later, there is less remain-
ing negative conductance area and
thus less gain. If applied earlier,
the oscillations decay again, giving
less gain. Thus, the superregenera-
tor can be considered to have a sen-
sitivity which varies during the
quench eycle, having a maximum at
the time when ¢ = 0 and is going
from plus to minus.

Variation of sensitivity in nepers
with time can be found directly
from the conductance-time func-
tion, and from this a linear sensi-
tivity-time pulse can be calculated,
as in Fig. 2. The magnitude of the
superregenerative selectivity curve
has the same shape as the frequency
spectrum of this sensitivity-time
pulse. The corresponding frequency
spectrum can be found by Fourier
analysis or by Campbell and
Foster’s tables.® The four steps,
ignoring effects of hangover and
assuming high gain, in finding the
bandwidth of a superregenerator
with a known variation of conduct-
ance with time, are shown in Fig. 2;
at the bottom of the figure the re-
sponse in the presence of hangover
is shown.

Design Data

To illustrate how these steps
might be applied, consider the de-
sign of a superregenerator that is
quenched as in Fig. 1A. From an
assumed quench waveshape and a
knowledge of the variation in trans-
conductance with grid bias (as ob-
tained from published tube data),
the variation of transconductance
with time can be found. By apply-
ing the equations of Fig. 1B, the
variation of G, can be found. This
is subtracted from an assumed (or
known) value of G, for the resona-
tor, giving the ‘net conductance-
time function needed for applying
the steps of Fig. 2. The sensitivity
funetion [(¢) in nepers can be ob-
tained by integrating (graphically,
if necessary) the conductance-time
function and multiplying by 1/2C.
The linear sensitivity-time pulse
s(t) is obtained by exp [(¢), where
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FIG. 3—Conductance waveform controls selectivity, as these specific examples show

l(t) is conveniently taken to be
zero at ¢ = 0. The superregenera-
tive selectivity shape is found from
the frequency spectrum of s(f). If
s(t) is not found in Fourier trans-
form tables, an approximate answer

may be obtained by graphical
Fourier analysis.
If it is desired to calculate

the selectivity of an existing super-
regenerator, it may be convenient to
find the plate-current waveform of
the regenerator tube (by inserting
a small resistor in the plate circuit
and observing the quench-frequency
voltage waveform across it on an
oscilloscope). Then the selectivity
can be calculated as before.

Equations for Gain and Selectivity

The variation in superregenera-
tive sensitivity with time means
that the effect of the current sup-
plied to the resonator varies with
time. This is exactly equivalent to
a variation in input current ampli-
tude with time. It can be shown that
the magnitude of the superregener-
ative selectivity response character-
istic is equivalent to that of an
unvaried and undamped resonator
to which an a-m signal is applied.
The spectrum of that a-m signal is
continuous because each cycle of
quench is independent of the others,
if hangover is negligible. The se-
lectivity characteristic of the super-
regenerator is exactly equivalent to
the frequency spectrum of the am-
plitude modulated signal, or of the
sensitivity pulse.
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The sensitivity pulse is defined as

s(t) = exp(fz—l(/;-j;t gdl) (3)

where this relation holds for
T,=1t =T ands () = 0 outside
of these limits.

The gain of the superregenerator,
H, is defined as the ratio of the
voltage existing at the peak of a
superregenerative cycle to the volt-
age which would be developed across
the tank at resonance if the con-
ductance had remained at the value
G.. That is

H=EzI/G) 4)
It can then be shown (for example,
by conservation of energy or by
superposition of the effects of a
series of impulses) that

H=exp(A)%5X

fT"ex Lf‘ dt+'wt)dt (5)
r Jexp (5o ) ot

If hangover is ignored and the
superregenerative gain is large, Eq.
5 reduces to

H = exp (A) (2;—5: +: s(8) exp (Gw)dt (6)
Eqguation 6, which ignores end
effects, indicates that the selectivity
of a superregenerator can be found
from the inverse Fourier transform
of the sensitivity-time pulse. The
factor, exp A4, in Eq. 6 is the super-
regenerative transient gain where

1 26l
4=— 5 ﬁ ? gdt (7

The remaining factor, evaluated at
resonance, defines the added gain
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that is obtained by regeneration.
The regenerative gain ratio is

G, + o ,
: s
- j:m s(0)dt (8)

As before, these steps have ignored
effects of hangover and assume that
the superregenerative gain is large.

Effects of hangover can be com-
puted from the net attenuation,
A,, and phase shift per cycle, exp
(—A4, — 7 o T,). The resulting
selectivity is

S =Flw) /[l —exp(— 40 — jwT¢)] (9)
where F (w) is the selectivity
ignoring hangover. The curve at
the bottom of Fig. 2, showing hang-
over, is plotted to a linear scale; the
peaks are very nearly separated by
F, = 1/T, and the troughs are half-
way between.

R=

Effects of Special Waveshapes

Figure 3 gives examples of three
conductance-time curves with their
corresponding selectivities as calcu-
lated by the foregoing method, as
well as the equations for superre-
generative gain A, regenerative
gain R and selectivity F (w), ignor-
ing hangover and end effects.

In the case of symmetrical
squarewave quench (Fig. 3A), a
selectivity equal to that of two cas-
caded, isolated single-tuned circuits
(one having conductance G,, the
other G.) is obtained. When |G.|
= G, the equivalent phase charac-
teristic of the selectivity has no
phase distortion. This distortion-
less phase characteristic is pro-
duced by all conductance-time func-
tions which have skew symmetry
about ¢ = 0 (Fig. 3A and 3B).
When gain A is large, departure
from exact skew symmetry in re-
gions remote from ¢ = 0 can be
neglected.

The triangular conductance wave-
form of Fig. 3B produces a selec-
tivity having the form of a prob-
ability curve. (A probability curve
plotted to a db scale forms a para-
bola.)

The conductance waveshape of
Fig. 3C is similar to that found in
the usual self-quenched superregen-
erator, particularly those using grid
quench and having the grid leak re-
turned to a positive bias. This wave-
form produces a selectivity follow-
ing a probability curve, but consid-
erably wider than that of Fig. 3B.
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The reason for this is that, for the
same quench frequency and gain,
the shape of Fig. 3C has a greater
rate of change of conductance with
time, giving a narrower sensitivity-
time pulse and thus a wider fre-
quency spectrum.

When a converting superregen-
erator is used, such as the Fre-
Modyne circuit, an unusual result
1s obtained. The conversion effi-
ciency varies during the quench
cycle so that the r-f sensitivity-time
pulse is the product of the i-f sensi-
tivity-time pulse and the conversion
efficiency pulse. This generally re-
sults in an r-f sensitivity-time pulse
that is slightly narrower than the
i-f pulse, and thus gives a slightly
wider r-f bandwidth than i-f band-
width.

In the foregoing discussion it has
been assumed that the resonant fre-
quency of the superregenerative
tank circuit does not vary during
the quench cycle. This gives sym-
metrical selectivity curves. If the
superregenerative tank frequency
varies appreciably during the period
when the sensitivity-time pulse has
significant amplitude, then a result
much like a combination of simul-
taneous a-m and f-m is obtained,
which can produce unsymmetrical
selectivity curves.

Practical Considerations

It can be shown that the shape of
the selectivity curve near the nose
of the curve is determined mainly
by the shape of the conductance-
time curve near the time when
¢ = 0. If the conductance wave-
shape is approximately a straight
line in the vicinity of ¢ = 0, then
the selectivity curve is a probability
curve to approximately as many db
of attenuation as are represented by
the superregenerative gain obtained
during the linearly sloping part of
the conductance wave form. This
leads to the useful approximation
that the total bandwidth at one
neper (8.7 db) from the peak is'

fw=(1/x) i(1/c)|dG/dt]]/? (10)

where dG/dt is the slope of the con-
ductance-time curve at g = 0.

In a separately quenched super-
regenerator, Eq. 10 shows that, in
general, if the quench voltage am-
plitude is increased, the selectivity
curve will become wider. Also, if
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the quench voltage frequency is
reduced, keeping the same wave-
shape, that the selectivity curve
will become narrower. However, if
the quench amplitude is increased,
or the frequency decreases, the
available superregenerative gain
will be increased, producing more
total gain for a linear mode opera-
tion or producing an earlier satura-
tion in logarithmic mode. Thus for
a given quench waveshape, and for
a specified superregenerative gain,
the narrowest selectivity is obtained
by using the lowest possible quench
frequency. However the minimum
quench frequency should be at least
equal to twice the maximum modu-
lation frequency of the received
signal.

The question frequently arises of
how to measure the selectivity of an
existing superregenerator. Conven-
tional methods may be applied in
certain cases, but are generally in-
adequate. With certain types of
superregenerators the problem is
like measuring the selectivity of a
conventional receiver having a very
flat ave that cannot be disconnected.
The following method is suggested
as being applicable to substantially
all forms of superregenerators
normally used.

The audio output noise of the re-
ceiver, without an applied signal,
is measured by an output meter
(rms type preferred). A signal is
applied at resonance and adjusted
in level until the noise is suppressed
by some convenient amount such as
10 or 20 db. Then the signal is
detuned and readjusted in level
until the noise is suppressed by the
same amount. The difference be-
tween the two levels is the attenua-
tion or selectivity at the detuned
frequency. By this method of con-
stant noise suppression, the com-
plete selectivity curve may be meas-
ured (assuming an adequate signal
generator) to as much as 80 to 100
db of attenuation.

REFERENCES

(1) F. W. Frink, The Basic DI’rinciples
of Superregenerative Ieception, [I’roc.
IRFE, p 76, Jan. 1938 This paper gives
a more complete description of the various
modes of operation.

(2) H. P. Kalmus, Superregeneration—
Its Possibilities and Limitations, PIroc.
TRE, Oct. 1944,

(3) Bell Telephone System Monogram
B-584, Fourier Integrals for Practical
Applications.

(4) MacFarlane and Whitehead, The
Superregenerative Receiver in the Linear
Mode, Jour. IEFE, Part 1IT A, No. 1, 1946.

September, 1948 — ELECTRONICS


www.americanradiohistory.com

LINE OF PLANE POLARIZATION

_DIRECTION OF .
PROPAGATION

CROSS- SECTION VIEW

HORIZONTAL:,

PROPAGATION

CROSS-SECTION VIEW

(A) PLANE POLARIZED WAVE

S — VERTICAL-"-------J

i ‘IK -
N ,’ \
)
y DIRECTION OF .

(B) CIRCULARLY POLARIZED WAVE

SURFACE VIEW

SURFACE VIEW
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Circularly polarized antenna in use by radio station

WHKX

Circular Polarization
in F-M Broadcasting

Experimental field intensity measurements substantiate theoretical advantages to be gained

over plane polarization. The high-gain omnidirectional broadcast transmitting

antenna

described allows most convenient location of home receivers

By CARL E. SMITH

Vieo President in Charge of Enginecring
Tnited Broadeasting Co.
Cleveland, Olio

and ROBERT A, FOUTY

Research Associate
Lntemna Laboratory of
The Ohio State University
Research Foundation
Columbus, Ohio
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ORE than two years ago the

United Broadcasting Com-
pany initiated an experimental
program to investigate the use of
circular polarization for f-m.

The early experimental work was
carried on with a prototype cireu-
lar-polarization antenna consisting
of a vertical half-wave dipole and a
horizontal loop, mounted on the
same vertical axis. A report cov-
ering this work was furnished to
the Federal Communications Com-
mission in October 1946." * Within
30 days the Commission had

WAMW-aericanradiohistorns.com

amended the Standards of Good
Engineering Practice to permit the
addition of a vertical component
having the same magnitude as the
horizontal component and thus
making it possible to supply the
service area with a diversely polar-
ized signal from a circularly polar-
ized f-m broadcasting antenna by
radiating twice the power of either
component operating alone.”
During the past vear field meas-
urements have been made on
W8XUB and WHKX in Cleveland
to determine quantitatively the im-
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FIG. 2—Distribution of iield intensity with receiving antennas in random placements

provement of circular polarization
over plane polarization, and a re-
search program has been carried
on by the Ohio State University Re-
search Foundation in Columbus to
develop a high-gain circularly polar-
ized broadcasting antenna.

Theoretical Advantages

One of the principal advantages
of circular polarization over plane
polarization is that space is more
completely filled with a diversely
polarized signal. Figure 1 shows
that in a plane-polarized field a
simple receiving antenna can be

imum signal pickup and in a whole
plane of positions for zero signal
pickup, while in a circularly polar-
ized field a simple receiving antenna
can be placed in a whole plane of
positions for maximum signal pick-
up and in only one position for zero
signal pickup.

It should be emphasized that al-
though the radiated power can be
doubled in going from plane to cir-
cular polarization the more impor-
tant consideration is that the polar-
ization changes from a single line
or linear dimension to a surface or
two-dimension phenomenon. The

tions using plane or horizontal
polarization is limited to an equiva-

lent 20-kw, b500-foot antenna in
accordance with FCC allocation
standards. All of these stations

have the privilege of improving
their service to the public by em-
ploying circular polarization and
radiating up to an equivalent 40-
kw, 500 foot antenna.

If reception patterns are investi-
gated on a theoretical statistical
basis by placing a half-wave receiv-
ing antenna at random the curves
of Fig. 2 result. For a circularly
polarized field with receiving anten-
nas placed at random in space the
median value is 82 percent. In a
plane-polarized field with receiving
antennas placed at random in the
plane of polarization the median
value is 63 percent. If the receiv-
ing antennas are placed at random
in space when the field is plane po-
larized the median value is 48.7
percent.

If ratios between the curves of
Fig. 2 are expressed in decibels of
improvement the two theoretical
curves of Fig. 3 result. The median
improvement of circular polariza-
tion over plane polarization for an-
tennas placed at random in space
is 4.6 decibels, while the improve-
ment of circular polarization over
plane polarization when the receiv-
ing antennas are placed in the plane
of polarization is 2.3 decibels. It
should be observed that the im-
provement to 50 percent of the sets
will be much more than this value,
as indicated by the sharp upward

placed in only one position for max- radiated power from many f-m sta-

%9-99 999 9998 9590 8070 50 3020 10 5 2 105 of OO 390999 999 9998 9590 8070 SO 3020 10 5 2 105 Ol 0Of
T 1T | [T 'i% \ | ] T TT7T
T T HHHH T

-] o e o e s e T 1 25+ T T 1 *’+'¢-f

- _ — 4 - — | il 1
AR 7N T ]

20F—1—1 —L—L T y. 4 I 20»4[ T T TT

— [ L - A +—+ i 1

4 RECEIVING ANTENNAS PLACED “Eps, | ” T T T T N ST

8 15— TJ- - AT RANDOM IN SPACE A T T L 1= i TJr—' {- [

3 — + T a + . ti .

] lo L 1T *I ‘ o

= 6 DB MEDIAN IMPROVEMENT\ " REGEIVING_ANTENNAS e [’F

2 T T Y f"\‘LACEDNéT RANDOM >

(= _J 1 — e

& 323 0B MEDIAN IMPROVENENT T ] POLARIZATION 7 g

p3 » T - T LT \ I+ Lé.l

o [1] 1] - 3

E 4—4-4—h4—t — T T B 8

= -5 —— T T —— = —L‘ a— %

T L |- ‘ | I =

O — T T -

T |

15 | | L | |

301 01 0512 5 10 2030 50 7080 30 95 9899 999 9399 00l OI 051 2 5 .o 2030 50 7080 90 95 9899 999 999

NUMBER OF RECEIVING ANTENNA POSITIONS, IN PERCENT NUMBER OF RECEIVING ANTENNA POSITIONS,IN PERGENT

FIG. 3—Theoretical improvement of circular polarization

plane polarization
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over

FIG. 4—Improvement of circular over horizontal polarization

when receiving antennas are horizontal
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curvature toward the right end of
these curves.

Field Measurements

To determine quantitatively the
tmprovement of circular polariza-
tion over plane polarization as it
affects the average home receiver
it was assumed that the f-m receiv-
ing antenna built into the home re-
ceiver must be served. Therefore,
372 carefully controlled field-in-
tensity measurements were made in
36 typical homes throughout the
service area of W8XUB.

Measurements in the home were
made with a half-wave dipole placed
six inches in front and with the
center of the dipole level with the
top of the home receiver. In other
words, an effort was made to reflect
into the results the effect of the
position of the home receiver as
selected by the housewife.

With the test half-wave dipole
horizontal, the transmitting an-
tenna was caused to radiate, first
horizontal polarization and then
circular polarization of equal maxi-
mum field intensities. The ratio of
these measurements made in 36
homes shows in Fig. 4 that the
median improvement is 8.71 deci-
bels. The theoretical curve was
also drawn in this figure for com-
parison purposes. It will be noted
that the field measurements data is
in fair agreement with the theoreti-
cal curve. It is believed that can-
cellations and reinforcements due
to reflections from metalic plumb-
ing and wiring in and around the

home cause the measured points to
fall below the theoretical curve
toward the left end and rise above
the theoretical curve toward the
right end.

If the receiving antenna is placed
at random in space it should be pos-
sible to check the theoretical curve
of Fig. 8. To accomplish this, meas-
urements of circular polarization
transmission with vertical receiv-
ing antennas were compared to
both vertical and horizontal-polar-
ized transmission with the same
vertical receiving antennas. Then
a similar set of ratio measurements
were made with horizontal receiv-
ing antennas. Figure 5 presents
72 such ratio measurements with a
median improvement of 4.87 de-
cibels. This is in good agreement
with the theoretical median im-
provement of 4.6 decibels. Again
cancellations and reinforcements
are believed to be the reason for the
statistical data to fall below the
theoretical curve at the left and rise
above the theoretical curve at the
right.

Another case of interest is the
improvement that can be expected
when the receiving antennas are
vertical. A practical application is
whip antennas on automobiles and
power-cord antennas such as are
commonly used on table-model re-
ceivers. The 21 statistical meas-
urements for this condition are pre-
sented in Fig. 6, which shows a
median improvement of 9.25 dec-
ibels. The improvement for three
points was too great to plot; how-

ever, their effect is reflected by
shifting the other points to the
left.

Summarizing the results indi-
cated by the above field measure-
ments, it is more profitable for a
broadcaster to divide the available
power between the horizontal and
vertical components and employ cir-
cular polarization even for serving
only horizontal receiving antennas
placed in the home. However, such
division of total power is not neces-
sary under the Standards of Good
Engineering Practice for f-m
broadcast stations. Under these
standards the broadcaster can ex-
pect to more than double the power
(3.71 db) in horizontal receiving
antennas and increase the power
more than eight times (9.25 db) in
vertical receiving antennas within
the service area.

Antenna Development

The program at the Ohio State
Research  Foundation embodied
basic research on two metheds of
producing circular polarization.
The first employed excitation of
a single element geometrically
shaped, such as spiral slots or heli-
cal antennas, to produce the desired
polarization. The second group con-
sisted of horizontal and vertical
radiating elements, each fed with
the proper proportion of energy to
produce equal-magnitude fields and
with the proper time-phase differ-
ence to produce circular polariza-
tion.*

In developing the antenna the
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FIG. 5—Improvement of circular over plane polarization with

randomly placed receiving antennas
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with vertical receiving antennas

win~americantadiohistorv.com

FIG. 6—Improvement of circular polarization over horizontal
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problem was attacked theoretically
and experimentally by means of
model technique.® The theoretical
work was devoted to slots in cylin-
ders® since it appeared early in the
development that this type of an-
tenna would probably be used as the
radiating element to produce the
horizontal polarized component of
the circularly polarized antenna.
To produce circular polarization
in the horizontal plane it should be
remembered that both the horizon-
tal and vertical radiating elements
must have a uniform pattern in
magnitude and phase. It has been
shown® that two diametrically op-
posed axial or longitudinal slots in
a cylinder will satisfy the require-
ment for the horizontal component,
as the magnitude was essentially
uniform and the phase shift was
less than three degrees through the
f-m broadcast band for cylinders
whose diameters were 16 inches. By
making the cylinder a half-wave-
length long and feeding the slots at
the center, the desired horizontal
component can be produced. The
vertical component can be obtained
by feeding the half-wavelength
cylinders as full-wavelength verti-
cal dipoles. The 90-degree time-
phase requirement was satisfied by
using a phase control as shown in
Fig. 7, which also shows the basic
elements and how they were devel-
oped and combined to produce the
circularly polarized experimental
antenna as used by station WHKX,
and illustrated on the cover of
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FIG. 7—Development of the circular-polarized antenna from dipoles and a slot array

ELECTRONICS for April 1948.
Experimental data on the slots
showed them to have vertical pat-
terns which were similar to the ver-
tical fat dipole and indicated that
the units or full-wavelengths bays
could be stacked suitably for high
gain. Vertical patterns at 100 me
for both elements are shown for
half-wave ecylinders 16 inches in

diameter, in Fig. 8. The horizon-
tal-plane patterns for the two ele-
ments are quite uniform, as shown
in Fig. 9. With this basic informa-
tion a model for a circularly polar-
ized antenna was constructed and
tested. Pattern tests proved the
antenna to be circularly polarized
in the horizontal plane and that the
units could be stacked for high

(a) FAT A/2 DIPOLE

(8) TWO A/2 AXIAL SLOTS

SLOTS

VERTICAL
POLARIZATION 1 ¢=0° ]

HORIZONTAL
POLARIZATION

1 DIAM OF
6-180° cyL= 18"

FIG. 8 Vertical field patterns for both vertical and horizontal-polarized

FIG. 9—Vertical and horizontal-polarization compo-

elements at 100 mc, using 16-in. diameter cylinder nents of horizontal-plane pattern at 100 mc
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gain, As a result of these studies
the full-scale antenna was fabri-
cated and installed for experimen-
tal operation.

The Antenna

One unit, or bay, of the antenna
consists of two half-wavelength cy-
lindrical sections with two diamet-
rically opposed axial (longitudinal)
slots cut in each section as shown
in Fig, 10. For the vertical radiat-
ing element, the two cylindrical sec-
tions are fed at the center of a
vertical full-wavelength fat dipole.
Since the units are one wavelength
long, the feeding problem is simple
when the units are stacked in a
vertical collinear array, to obtain
a high-gain vertical pattern. The
horizontally polarized component is
obtained by feeding the axial slots,
cut in each section of the cylinder,
in phase with equal amplitudes of
current so the circular pattern in
the horizontal plane is obtained.

Feeding the antenna can be uc-
complished with a multiwire bal-
anced transmission line as shown
in Fig. 7 and 10, or a coaxial-line
feed system can be employved

ELECTRONICS — September, 1948

throughout. The full-scale model
employs a balanced four-wire line.
The copper-clad steel conductors
are stretched from the top to the
bottom of the supporting mast and
on the inside of it. One pair of
conductors is used to feed the verti-
cal radiating elements and the
other pair the horizontal radiating
elements. The correct phase rela-
tionship for the two slots in each
cvlinder is obtained by properly
crossing the connectors from the
transmission lines to the slots as
shown in Fig. 10. Since the feed
points from one cylinder to the next
cvlinder are a half wavelength
apart, altering the crossed connec-
tors keeps the units in phase so
they can be stacked. The feed points
for the dipoles are one wavelength
apart and can thus be fed in phase
to produce a simple collinear array
of stacked elements.

Each section of the galvanized-
iron cylinder shell is fastened to
a standard 10-inch steel mast with
metal castings to support the shell
to the mast. This is possible be-
cause the support point is at zero
potential, being an odd quarter-
wavelength away from the vertical-
polarization feed points and equi-
distant between the horizontal feed
points. This keeps the entire an-
tenna free of insulators. A quarter-
wavelength skirt is placed at the
bottom of the antenna to minimize
currents on the supporting struc-
ture. Bazookas are used to trans-
form from balanced to unbalanced
transmission lines as shown in
Fig. 7.

With independent phase and
power control it is easy to adjust
for true circular polarization. The
condition of polarization is deter-
mined at WHKX by a half-wave
sampling dipole mounted level with
the center of the circular-polariza-
tion antenna on a wooden pole at
a distance of about 100 feet. This
dipole can be rotated by a rope con-
trol to any position in a plane at
right angles to the direction of
propagation. The r-f meter at the
center of the dipole can be observed
by using a telescope mounted in the
transmitter building.

The gain of the antenna is a
function of the number of units or
bays and may be determined by

waaALamericancadiohistorns. com

the conventional method used in
computing the gain of collinear ar-
rays.

Commercial Antennas

For commercial antennas it may
be more desirable to use a con-
centric transmission line harness-
type of feed throughout. By
first resonating and then control-
ling the resistance magnitude at
the various antenna-element feed
points the standing waves on the
feeder lines can be reduced to a
minimum. The commercial broad-
cast antennas can be fabricated in
this fashion. All openings in the
cvlinders will be covered with plas-
tic to minimize effects from
weather conditions. It will then be
practical to bulk heat the antenna
structure if icing is expected to be
severe enough to require it. A lad-
der can be mounted on the cylinders
without affecting the radiation pat-
tern, thus making it easy to service
the flasher beacon at the top of the
antenna.
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The low frequency oscillator showing range switch,
step frequency selector, and level (gain} control

Top chassis view of the oscillator and conventional power supply.
two 6-watt lamps are in the feedback circuit

The

Low-Frequency

Stable oscillations from 0.3 to 252 cps are obtained in three ranges. The ganged vari-

able-resistance tuning elements give small stepped increments of frequency. Lamps are

used for nonlinear negative feedback

By JOSEPH F. KEITHLEY

Keithley Instruments
Cleveland. Ohio

SCILLATORS in the frequency
O region below 20 cps have
numerous laboratory uses, particu-
larly in the study of vibration prob-
lems and in the design and testing
of amplifiers which use a large
amount of negative feedback.

The two major obstacles to be
overcome in designing a satisfac-
tory low-frequency oscillator are
the large sizes of the components
and the time required for transients
to disappear. Because of the low
impedance and low Q of inductors
in this region, the frequency-con-
trolling elements are almost always
resistances and capacitances; and

108

with the comparatively low resist-
ances of wire-wound resistors and
potentiometers it is difficult to hold
capacitors to a reasonable size. In
oscillators with only vacuum tube
nonlinearity controlling the am-
plitude, circuit changes in adjusting
the frequency and selecting the
range of frequencies cause tran-
sients lasting as long as 15 cycles,
which is 30 seconds at 0.5 cps, mak-
ing additional amplitude stabiliza-
tion desirable.’

Beat-frequency oscillators, with
the fixed frequency at 1,000 cps,
have operated satisfactorily in the
low-frequency regions. Time, how-
ever, is required to be certain that
the zero-beat error is negligible;
and a good quality filter is required
to eliminate the unwanted modula-
tion components from the desired
signal.

WAAM. amerieanradiohistorv-com

The circuit diagram shown in
Fig. 1 is fundamentally that of
a resistance-capacitance oscillator
with nonlinear feedback for stabil-
izing the amplitude? The fre-
quency-controlling network is of
the series R-C, parallel R-C type,
and was chosen because only two
variable elements are required. Re-
sistance changes are used to control
the frequency over a range of 10
to 1, and the decades are selected
by varying the associated capac-
itance. Resistors R, and R. are
the variable parameters, and C,
through C, are the fixed. They give
an overall range from 0.32 cps to
252 cps. Negative feedback is con-
trolled by R, R, and R, with R,
and R; the nonlinear resistors. Tube
V., is a voltage amplifier, and V,
drives the frequency-controlling
and negative-feedback networks.
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FIG.

1—Circuit diagram of the low-frequency oscillator.

The stepped variable

frequency control detail indicaied

Oscillator

Cathode-follower V., isolates the
output. The power supply is con-
ventional.

In the circuit of Fig. 1, f =
1/2=RC, where f is the frequency
of oscillation; R is the resistance
of R, or R., assuming them equal;
and C is the capacitance of the as-
sociated capacitors, assuming they
also are equal. Resistors R, and R.
are controlled by a two-section,
eleven-point - frequency  selector
switech. At each range setting, if
a factor of 10 in frequency is de-
sired for a complete sweep of the
frequency switch, along with a pro-
portional increase in frequency
with each step of the switch, then
the ratio of increase is 10", or
approximately 1.23 per step. This
relation, in turn, means a division
of the previous value of K, or K. by
1.23 for each increasing step of
the frequency switch. One megohm
was a convenient value for the max-
imum of R, and R.. Using this, the
incremental resistances were com-
puted, and the nearest RMA-value
resistor was selected. One half-
watt resistor was used for each
incremental resistance; these

ELECTRONICS — September, 1948

mount conveniently on the fre-
quency switch, and result in a neat
and compact control. The switch
and resistor combination gives a
stable, variable resistor with high
resistance, so that only a 0.5 uf ca-
pacitance is required for the 0.3 cps
to 2.5 eps range. The schematic
diagram of R, and R, is shown at
the bottom of Fig. 1.

Capacitors C, and C,, C, and C,
were selected and trimmed to fit the
decade relationship with C, and C,,
respectively. The capacitors C, and
C, were chosen within 5 percent of
each other.

Thermal Elements

The choice of the thermal char-
acteristics of the nonlinear resis-
tors in the feedback circuit is a
compromise between two require-
ments. It is desirable that the
thermal time constant be as short
as possible, so that transients
caused by changing the frequency
or the range will be as short as
possible. Yet there should be no
appreciable change in resistance
during a cycle of oscillation at the
lowest frequency, or waveform dis-

wwWWwW.americanradiohistorv com

tortion will result. Two 115-volt
6-watt candelabra-base lamps con-
nected in series were found experi-
mentally to give acceptable wave-
form at 0.5 cps, damp transients
quickly, and have satisfactory elec-
trical characteristics.

The chief limitation of the oscil-
lator is that the frequency cannot
be varied continuously. In most
work encountered, the steps have

been adequately close. Additional
increments, however, can be ob-

tained by using a selector switch
with more steps, using ranges of 3
and 30 in addition to 1, 10, and 100,
or by connecting auxiliary decade
capacitors across the frequency-
controlling capacitors.

As noted previously, the lower
frequency limit of oscillation is
determined by the thermal elements
in the feedback circuit. The upper
limit, with I, and R. maxima of 1
megohm, is reached when the tube,
switeh, and wiring capacitances be-
come appreciable compared with
those of the oscilluting circuit. A
convenient limit for the present
oscillator is 252 ceps.

Accuracy

The finished oscillator has been
calibrated carefully, and the range
capacitors adjusted so that the er-
ror in frequency is less than 2 per-
cent of any given setting. The use
of tubular paper capacitors and
composition resistors in the fre-
quency-controlling network, how-
ever, means that errors as great as
4 to 6 percent can be expected. This
error can be reduced by the use of
more stable elements; or a spot
calibration can be made whenever
a critical situation is encountered.

The low-frequency oscillator has
given good service for several
months, and seems to be a generally
satisfactory instrument. Through
the techniques of a switch-con-
trolled variable high resistance and
nonlinear negative feedback, a sim-
ple, stable, easy-to-use oscillator
has been built in a frequency re-
gion once noted for its difficulties.
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Digital Computer
Switching Circuits

Basic operational requirements of digital computers and fundamentals of the means for

obtaining them are set forth. For the most part familiar switching circuits can be used but

thev must meet the special requirements of positive action that are described here

By C. H. PAGE

Chief. Electronic Computers Section
NVational Bureaw of Standards
Department of Commerce
Washington, 1. C.

UTOMATICALLY-SEQUENCED digi-

tal computers are machines
that have no intelligence, yet carry
out, without intervention, lengthy
routines of mathematical calcula-
tion. An understanding of general
design considerations requires a
survey of the procedures followed
by a human computer using desk
calculator.

A human computer does more
than arithmetic; he not only carries
out the elementary processes of
addition, subtraction, multiplica-
tion, and division, but he also de-
cides what numbers to add, multi-
ply, ete., and what to do with his
results. These results of his arith-
metic are only stepping stones to
his final goal, just as the numbers
upon which he performs his arith-
metic were previous stepping
stones. Some problems require mil-
lions of arithmetic operations to
arrive at a relatively small set of
numbers representing the final an-
swer.,

If we reduce the human computer
to an automaton having only the
ability to read, write, and do arith-
metic, we need to give him a very
detailed set of working instructions.
These instructions include original
numerical data from which he
works, and an explicit program of
operations to be performed. He
must be told, for example, to read
numbers in two specified places,
add them, and write the result in
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a specified place. He must then be
told where to find his next instruc-
tion, unless all instructions are se-
rially listed and no variations in
their order are to be made. Explicit
instructions as to where to write
partial results and when and where
to refer back to them for further
use comprise a sort of automatic
memory. The sheets of paper, num-
bered for identification, form a
storage for numbers; his whole pro-
gram is stored on paper before he
starts to work.

Even the power of decision can
be mechanized. If a human com-
puter is supposed to compute one
intermediate result to a specified
degree of accuracy by a method of
successive approximations, he must
continue until further steps make
insignificant changes. He is there-
fore instructed to keep repeating
the procedure until a tentative an-
swer, taken to ten places, equals the
previous tentative answer, and then
to proceed with the main program.

We see that our automaton must
be given instructions, or orders, in-
corporating the following informa-
tion: (1) where to find operands;
that is, the two numbers to be com-
bined by addition, multiplication,
subtraction, or division, (2) which
arithmetic operation to perform,
(3) where to write the result,
either in a specified place for fur-
ture reference or on his final an-
swer sheet, and (4) where to find
his next set of similar instructions.

An electronic computer operates
on a similar routine. Machines be-
ing designed and built will perform
this cyvele of operations in a milli-
second or less, working with num-

winn-americanradiohistorvcom

bers having ten decimal places.
Such speed means that these ma-
chines will make it practical to
solve problems requiring so many
millions of arithmetic operations as
not to be considered at present. Di-
recting such a machine is a major
administrative problem. As Dr. von
Neumann of the Institute for Ad-
vanced Study expressed it, ‘“Pro-
gramming a problem for such a ma-
chine is equivalent to writing a
detailed set of instructions for
twenty automatons with desk cal-
culators sufficient to keep them
busy for two years, working a forty-
hour week.” These automatons have
no ability to think for themselves!

Leaving the mathematical and
administrative problems to others,
we can proceed to the basic elec-
tronic problems. We must first have
(A) an electronic alphabet for writ-
ing numbers and orders, (B) a
medium on which to write, (C)
means of writing and reading, and
(D) means for interpreting the
written word. These words may be
numerical, as 3721499825, or coded
orders, as A0173Q75B6. When a
number-word (number) is read, it
must be translated into what the
machine recognizes as numerical
form. An order-word (order) must
be interpreted by being converted
to a set of voltages, to operate
switches,

Reading a word consists in part
of transmitting it to the organ
which is to interpret and be affected
by it. Thus numbers are trans-
mitted from storage to arithmetic
unit, or vice versa, and orders are
sent from storage to the central
control organ, or dispatcher. In ad-
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dition, both kinds of words are
transmitted to storage from the in-
put as needed, and final answers or
desired partial results are trans-
mitted to the machine output.

An order must not only tell the
central control which numbers to
dispatch to the arithmetic unit
from storage, but must also tell cen-
trol control which arithmetic oper-
ation is to be performed and where
the result is to be sent.

In addition to the central control
organ, there must be various local
control stations. The arithmetic
unit itself, for example, is prima-
rily a traffic unit such that the ar-

ELECTRONICS — September, 1948

rival of two numbers causes the
transmission of a third number.
Whether this third number is the
sum, difference, product, or quo-
tient of the other two depends upon
the dispatching system of the arith-
metic unit. Separate arithmetic
units can be built for the four cases,
but it is also feasible to make a
universal arithmetic unit which will
perform any one of the four proc-
esses upon request of the central
control. Hence the central control
must not only dispatch number-
words and orders, but must also in-
terpret orders and actuate circuit
changes.

Transmission and Representation

A NUMBER, say 43712, can be
read and transmitted in two funda-
mentally different ways. If one
transmission channel is used for
each column, we can simultaneously
transmit a 2 along the first channel,
a 1 along the next, 7 along the next,
ete. This simultaneous transmission
of the digits of each position along
their appropriate channels is a
PARALLEL operation. Its character-
istic feature is that it distinguishes
between digits by a spatial relation,
transmitting all digits at the same
time.

Conversely, we could transmit all
digits over a common channel, at
successive times, in the order 2, 1,
7, 3, 4. The separate digits would
be distinguished by their time of
arrival on a common line. This is
a SERIAL process, digits being dis-
tinguished by a temporal relation.

If ten pulses, made recognizable
from each other by modulation, are
available, any number can be trans-
mitted either serially, over one line,
or in parallel, over many lines, from
one organ to another. We will con-
sider only serial operation because
it is more illustrative of traffic
(switching) dispatching problems,
as well as because it is the system
employed in the machines that will
first be constructed.

ORDER3 to various parts of the
machine must also be capable of
transmission, hence they can be ex-
pressed conveniently as numbers in
some arbitrary code. Thus num-
bers and orders are represented in
the same way, being strings of dig-
its. We know which is which when
we put them into the machine, so
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that if our programmer dispatches
only orders to central points and
numbers to arithmetic points, it
will not matter that the machine
by itself cannot distinguish orders
from numbers. In fact, this is a
convenience, because by consider-
ing an order as a number we can
modify an order by operating on it
with the arithmetic unit.
REPRESENTING the ten digits by
pulses of different amplitude would
reduce machine reliability, making
results depend upon tube constants
and supply voltages. It is better to
have only two amplitudes to dis-
tinguish. If these two amplitudes
represent digits 0 and 1, we must
find a way of representing numbers
in terms of these two digits. In
decimal notation, the number 352
means
2 X 10+ 5 X 10t 4+ 3 X 1P =
2 -+ 50 + 300
Each successive digit position to
the left represents the coefficient of
the next higher power of 10. We
therefore need digits only to 9; a
coefficient of 10 in any place is
equivalent to a coefficient of unity
in the next place. If we drop the
use of 10 as our base, and use 2 in-
stead, we write a number such as
37 in the following binary manner,
100101, meaning

IX2+0X20+ 1 X 2 +0X 28+
OX 2+ 1X235=1+4+4+32=37

We pay for the simplicity of hav-
ing only two different digits by
needing approximately three times
as many columns to write a number
in the binary syvstem as in the deci-
mal system.

To represent 0 and 1 and the cor-
responding pulse trains, we choose
a basic pulse repetition rate of 2
me, and synchronize all parts of the
machine so that successive pulses
(representing 0 or 1) occur at
these half-microsecond intervals. If
all trains of pulses are locked to
this reprate (repetition rate), we
can use the presence of a pulse to
represent 1, and the absence of a
pulse to represent 0. Thus the six-

microsecond pulse train shown
graphically in Fig., 1A represents
the binary word 110101100111

(read from right to left) which has
the (decimal) value 3431. Voltage
and tube parameters need only be
held within the tolerance range to
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keep the pulses within their am-
plitude range of reliable operation.

Now that we have a scheme for
representing numbers as pulse
trains, we are ready to analyze
problems of storing numbers.

STORAGE — Typical machines op-
erate with numbers of ten signifi-
cant figures in the decimal system,
so will require roughly 35 binary
places. A 35 binary place number
at 2-mc reprate will be represented
by a pulse train having a duration
of 17.5 microseconds. It is imprac-
tical to put information into a ma-
chine or to print results at such a
rate, over 50,000 words per second.
We need a speed changer, or device
for storing the many words being
written into it at one speed, and ca-
pable of being read- at some other
speed, either faster or slower. One
scheme is magnetic recording of the
pulse trains on either wire or tape.
Magnetic pulses cannot be packed
more closely than about 200 per
inch if they are not to overlap and
become incapable of resolution. The
reprate of reading and writing
magnetically for a given packing
is proportional to the speed at
which the wire is transported.
Hence we can magnetically record
pulse trains leisurely and run them
into the machine rapidly or con-
versely, can record fast signals on
a fast wire, and later read the wire
at a speed which an electric type-
writer can reliably be expected to
follow.

Inside the machine we need two
types of memory, one that stores a
train of pulses statically and an-
other that stores the high reprate
trains of pulses.

STATIC REGISTER — The first of
thHese, the static register, is needed,
among other places, in the arith-
metic unit, to set up central volt-
ages in accordance with the 0’s and
1’s of a number. Basically a static
register is a flip-flop such as that of
Fig. 1B which has two stable states.
High and low plate voltages can be
taken to represent the storage of a
lorad.

In a practical flip-flop, grid ca-
pacitors are used to speed transi-
tion from one state to the other.
Minimum transition time depends
upon mutual conductance of the
tubes. A more rapid flip-flop than
the one shown can be made by us-
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ing such tubes as the 6AKS5, con-
nected either as pentodes or triodes.
Provision is also made for setting
the flip-flop in either state by ap-
plying a negative pulse to the ap-
propriate tube. The diodes are iso-
lation buffers to disconnect the
pulse sources when pulses are not
being applied. This not only re-
duces loading on the transfer pulse
from one tube to the other, but also
prevents this pulse from being
transmitted to other flip-flops via
the input circuit.

Tying the two input leads to-
gether provides a binary counter.
The plate-grid coupling capac-
itances provide enough memory
(time lag) for the flip-flop to re-
member in which state it was prior
to the application of a pulse ap-
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plied to both tubes. As a result, an
input pulse changes the state of
the flip-flop and provides a scale-of-
two, or binary counter. Cascaded
binary counters have many appli-
cations. For binary counter pur-
poses, the grid input arrangements
can be omitted and a positive pulse
applied to the common cathode lead.

By using 35 flip-flops, one for
each binary column, we can stati-
cally store a 35 place binary number.
Writing a number into a register
consists of setting its flip-flops in
accordance with the succession of
0’s and 1’s in the binary number.
Reading the register consists of
causing it to generate the pulse
train corresponding to its array of
0’s and 1’s.

FEEDING REGISTER — There are
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two ways of converting a serial
train of pulses into the parallel
form for storage in the static reg-
ister. The pulses can either be fed
into the register from the end or
set up in parallel alongside it.

The latter scheme is indicated in
Fig. 1C; the train of pulses is fed
into a delay line of 0.5 ps sections,
so that just as the last pulse ap-
pears at the input the previous
pulses appear at the various junc-
tions. The delay line thus mo-
mentarily converts the serial pat-
tern of voltage peaks versus time
into a spatial pattern of voltage
versus position; voltage appears at
the junctions corresponding to the
positions of the binary 1’s in the
number represented, no voltage ap-
pears at the positions correspond-
ing to 0’s. When this space pattern
is obtained, all the gates are opened
by an activating pulse, and the 1’s
are entered into the register via the
set 1 input leads. The register can
be cleared by applying a pulse to
the set 0 inputs.

If the plate outputs of the flip-
flops are connected to successive
Jjunctions of a duplicate delay line,
clearing the register (by simulta-
neously setting all flip-flops to 0)
will introduce pulses into the line
at the 1 positions; these pulses will
come out of the delay line as the
desired train.

The other scheme for sending a
train into a static register is some-
what similar to the operation of
some desk computing machines that
have only 10 keys, 0 through 9.
Pushing 3 enters 0003 on the dials,
then pushing 5 shifts the 3 along
as the 5 is entered, showing 0035,
etc. This sequential to parallel con-
version can be accomplished by the
shifting register of Fig. 1D.

The set 0 lines are all connected
to a shift pulse bus. A shift pulse
then clears all flip-flops, and any
registering 1 generate output
pulses. These pulses arrive at the
set 1 leads of the next flip-flops,
transferring the 1’s one place to
the right. Clearing a flip-flop reg-
istering 0 generates no pulse, so
leaves the next flip-flop cleared to
0. Hence every time a shift pulse
is sent in, the contents of the regis-
ter shift to the right. If the shift
pulses come at a 2-mc reprate,
evenly interspersed between the
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2-mc signal pulses sent into the
left-hand flip-flop, every time the
register is shifted it will find the
next digit of the train in the left-
hand flip-flop and 35 shifts will re-
sult in a static storage of the 35
pulses in the train. We now stop the
shifting and have the number
stored.

Reading the register (regener-
ating the train of pulses) is sim-
ple. The output of the right-hand
flip-flop is connected to a transmis-
sion bus and 35 shifts are made,
sending the successive 1’s and 0’s
onto the line, and leaving the reg-
ister cleared to all 0’s, assuming
that no signal is coming in from the
left,

The static registers described
above require two tubes per binary
digit, or 70 tubes per word stored,
so are uneconomical for the main
storage. (A general purpose com-
puter needs storage facilities for
at least 1,000 words). However the
static register is useful in the
arithmetic unit for intermediate
storage between two organs with
difterent speeds, such as internal
parts of the machine and the mag-
netic wire. One word at a time can
be written at any speed, and then
read at any other, permitting syn-
chronizing input data pulses with
the 2-me clock, which would be
impossible to do by trying to run
the wire at an exact speed.

The other internal high-speed
memory, or scratch paper, of the
machine can either hold pulse
trains as a static array, or remem-
ber them dynamically; that is, in
the form of pulse trains available
for retransmission on demand. Only
the latter choice will be discussed
here.

DyYNAMIC MEMORY—The simplest
way of achieving dynamic memory
is to feed pulses into a delay line
whose output is connected back to
the input to keep the pulses circu-
lating. An amplifier and pulse re-
generator are needed at the delay
line output to compensate losses.
Distorted pulses from the line are
used to control a gate feeding fresh
pulses from the master pulser, or
clock, back into the line. Such a
gating combination in the recircula-
tion system is referred to as a pulse
reshaper.

The losses of an electric delay
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line are too great. Each word to
be stored requires 17.5 us of line to
hold it; this implies a total of 17.5
milliseconds of electrical delay line,
whether in one or several segments.
To transmit the individual 0.2 us
pulses without excessive distortion
requires a bandwidth of 10 mec.
Even with the optimistic figure of
6 db per us attenuation in lines
having this bandwidth, attenuation
wou.d be 105,000 db, requiring
7,000 tubes such as the 6AK5 hav-
ing a gain of 15 db per stage. This
is excessive.

A practical way to simplify dy-
namic storage is to store pulses
acoustically rather than electrically.
We can convert the 0.2 us pulses
into 0.2 us packets of h-f using a
carrier frequency of 20 or 30 mc.
These h-f pulses can then be used
to drive a quartz crystal which in
turn generates waves in a mercury
column. A receiving crystal at the
far end senses these waves giving
a signal that is amplified and recti-
fied to regenerate the pulses. At-
tenuation in mercury is approxi-
mately 0.06 db per us at a carrier
frequency of 30 me, or one per-
cent of that for the electrical line.
The pair of erystal transducers used
with the line introduces a loss of
about 50 db.

If one long delay line is used,
coupling losses would be negligible,
but a single delay line of 17.5 milli-
seconds would require on the aver-
age a waiting time of 9 milliseconds
before the desired word would be
available. This is too long. A prac-
tical compromise between equip-
ment and speed is to subdivide the
memory into lines, or tanks, of 20
word capacity, each having a delay
of 350 us. Thus 50 lines are needed,
involving 50 pairs of transducers
having 2,500 db attenuation. Add-
ing the attenuation of 1,050 db in
the mercury, we have a total of
3,550 db attenuation (to be com-
pared with the 105,000 db of elec-
trical lines) and requiring only
about 250 amplifier tubes. A typical
recirculating tank circuit is shown
in Fig. 1E.

We now have conceptually a
source of input signals, a receiver
for output signals, an arithmetic
unit, static registers and dynamic
memory tanks. Signals must be dis-
patched from one to another of
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Table [—Operation of an Elementary Adder

Terminals of Elementary Adder

INPUT A

—_—

INPUT B
ADDER

INPUT C (CARRY)

ELEMENTARY

OUTPUT D (DIGIT)

|.——————— OUTPUT C (CARRY)

In A 0 0 0
In B. 0 0 1
InC.. 0 il 0
Out D 0 il 1
OutC...... 0 0 0

Binary operations
(1) A single input 1 generates a 1
and no carry
(2) Two input 1's generate a carry
but no output

(3) Three input 1's generate both
and output and a carry

orif A AND B AND C

List of Binary Input-Output Combinations

Rules of Arvithmetie

(1) (A AND B) or (A AND C,) or (BAND

' [(2) A or B or C generates an output digit

(3) AAND B AND C generates both

IF'unctions of Elementary Adder

Transmit a digitif A OR B OR C and not A AND B, A AND C, nor BAND C,
Generate a carry if A AND B, A AND C, or BAND C

—t €D ok e D
o—oOoH
D it D
D D
e o e

Logical concepts
C) generates a carry
unless one of the above AND com-
binations occurs, which operates a
gate to prevent the transmission of
the digit

digit and carry

these organs. In general, any organ
may be called upon to send signals
to any other. The simplest way of
doing this is to connect all tank
inputs to a common point through
switches (electronic gates) and to
connect the arithmetic unit output
to this point. Then opening the
proper gate will allow the signal to
proceed to the chosen tank, and to
no other. Conversely, if several
sources are to be capable of sending
to several receivers, all sources can
be connected in parallel to a com-
mon transmission bus, and the re-
ceivers connected to this bus
through gates. Then by opening a
receiver gate, and instructing the
proper source to transmit, the de-
_sired result should follow. In prac-
tice, this would not work, for with
many sources in parallel, each
source would be loaded by the paral-
lel combination of the output im-
pedances of all the others. We need,
between each source and the com-
mon bus, a buffer which allows only
one way traffic, so that a signal can
come from a source through the
buffer to the bus, but the other
sources cannot load the bus. The
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use of a buffer between an oscil-
lator and a modulated r-f amplifier
is well known. In our case of pass-
ing pulses of only one polarity, we
do not need a triode or pentode
buffer, but can use a diode. This
diode is normally biased with back
voltage so that it presents a high
impedance to the common bus. A
pulse on the bus increases the back
voltage on the diodes and is pro-
tected. A pulse from a source, how-
ever, reverses the polarity on that
one diode and goes through with
small loss. The advantage of such
buffers is that germanium diodes
can be used, greatly reducing shunt
capacitance.

With gates and buffers we can
perform circuit switching, or spa-
tial selection for traffic control. If
we stored our 1,000 words in 1,000
one-word tanks, there would be an
exorbitant number of switches with
their attendant losses and control
problems. We could compromise on
50 tanks holding 20 words each. We
can choose any one of these 50
tanks by gpatial switching and any
one of the 20 words in a tank by
temporal selection. The temporal
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selection requires no switches
aside from the timing gate.

The timing circuit can be oper-
ated by dividing the master clock
rate. The 2-mc reprate drives a
counter which counts up to 35 and
then throws a flip-flop, giving an
output which is on for 35 pulses, or
one word time, and off for the next.
By feeding these rectangular
waves of word duration into a scale-
of-20 counter, we can devise a cir-
cuit which will give an output (to
control a gate) for the duration of
any desired one of the twenty
words.

Arithmetic Circuits

To understand how to combine
gates and buffers to make a circuit
that will do arithmetic, it is con-
venient to interpret gates and buf-
fers in terms of their logical
behavior.

A GATE is essentially a device
having two inputs and one output.
Either input can be considered
as the signal, and the other as the
control. Obtaining output from a
gate is dependent upon stimulating
both inputs; that is, it requires
stimulation of one input AND the
other input. Logically the gate de-
tects the AND concept, one thing
AND another.

BUFFERS, on the other hand, that
feed two or more signals to a com-
mon point give an output signal if
any one of the sources is excited;
that is, if one OR another input of
the row of buffers is stimulated.
Hence two buffers connecting two
inputs to one output constitute the
logical concept of OR, one 51gnal
OR another.

Typical gate and buffer circuits
using tubes are shown in Fig. 2.
The series gate of Fig. 2A has both
grids normally biased beyond cut-
off ; both must be driven above cut-
off to produce an output. The paral-
lel gate of Fig. 2B has all tubes
normally conducting. If the load
resistor is large compared to the
conducting resistance of a single
tube, the common plate voltage will
remain low unless all tubes are cut
off by signals.

The series and parallel buffers of
Fig. 2C and 2D represent inverse
operating conditions on the cor-
responding gate circuits. The nor-
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mal-abnormal conduction states are
interchanged, and the circuits are
stimulated by pulses of sign op-
posite to those required by the cor-
responding gates. A signal on any
input produces a change in the out-
put.

The diode circuits of Fig. 2 are
all parallel circuits. Gates, requir-
ing the AND or multiple coinci-
dence, have all their diodes nor-
mally conduecting, while buflers
have all their diodes normally non-
conducting. Diodes are generally
of the germanium type.

Adder Is Basic Element

To add two digits, the basic op-
eration of arithmetic, we need two
inputs and one output. If the sum
of the two digits is greater than 9
in the decimal system, or greater
than 1 in the binary system, a carry
will be produced to add in the next
digit position. Hence we need three
inputs, one for each digit in the
¢given position, plus one for the
possible carry from the previous
position. We also need two outputs,
one for the output digit, and one
for the carryv. Thus each digit posi-
tion requires a device as shown in
Table I. Operating characteristics
of this elementary adder can be de-
duced from the laws of arithmetie.
The desired outputs for the eight
possible input combinations of 0
and 1 on the three inputs are listed
in the table.

There are two types of adders:
parallel and serial.

A PARALLEL ADDER is made of 35
elementary adders, one for each
digit position. Various digits are
set up in a static register, as pre-
viously discussed, and the steady
register output voltages represent-
ing 0’s and 1’s activate static ele-
mentary adders. The carry output
lead of each place can be perma-
nently connected to the carry input
lead of the next, requiring one type
of elementary adder to satisfy the
rules of arithmetic. Alternatively
the sum and carry digits can be
formed statically in each place,
and the carrier transmitted to their
neighboring adders an instant later.
Part of the difference in the cir-
cuitry is involved with the fact that
a carry may generate a carry, as
in adding 7774 to 2226. Propaga-
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tior of the carry down the line can
be handled in various ways.

THE SERIAL ADDER uses a single
complicated elementaryv adder for
successive digit places in sequence.
Pulse trains are not set up in static
form, but are fed in dynamically,
the two numbers arriving simulta-
neously. If an output 1 pulse is
generated, it is transmitted im-
mediately as one digit of the sum.
If a carry pulse is generated, it is
delayed 0.5 us and returned to the
carry input, arriving there coinci-
dent with the input digits of the
next place,

An elementarv adder can be made
of gates and buffers. Rules of
arithmetic shown by the list of in-
put digit combinations are stated
in Table I. The preventing opera-
tion in case (2) implies a negative
gate, or logical AND NOT, which
is easy to devise from diodes by
using several bias levels. With this
terminology, the functions of an
elementary adder can be described
logically as at the bottom of the
table. The complicated combina-
tions of AND and OR are straight-
forward logically and electronically,
but lead to a practical circuit em-
ploying (in one design) nine pen-
todes and 36 diodes! Some of these
elements are incorporated to re-
shape pulses, and several diodes are
used as limiters and d-c level
restorers.

Any adder can be considered as
a problem in traffic control where
the signals (numbers) that are put
in control the transmission of
pulses throughout the adder. This
local control is one step more com-
plicated than the central control, or
traffic dispatch between organs. In
the central control problem, control
voltages set up the paths to be
taken by signal pulses. In the local
control, pulse paths, and times
(clock beats) at which pulses occur
are set by the signals themselves,
so that there is no longer a clear-
cut distinction between signal and
control pulses.

MULTIPLICATION is a more com-
plex problem. Ordinary longhand
multiplication consists essentially of
adding the multiplicand (574) as
many times as the right-hand digit
of the multiplier (31) shifting
columns, adding on the multiplicand
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as many times as the next digit,
etc., as in the example:

ST 574
31 31
571 574
1722 574
574
17794 571
17794

Because in the binary system,
only I's and 0’s occur, we have for
the partial products either the mul-
tiplicand itself, or zero.

Decimal Binary
23 10111
5 101
115 10111
00000
10111
1T1o0lt

This allows us to use a shifting
register (previously described) to-
gether with a basic adder, to per-
form multiplication. We do or do
not add in the multiplicand accord-
ing to whether the right-hand digit
of the multiplier is 1 or 0, shift the
number in the register, and repeat.
Thus a basic arithmetic unit con-
sisting of registers, which can he
shifted when desired, gates und
buffers, can either add or multiply
according to whether it gets a sim-
ple signal to add, or whether it gets
also a signal to shift and repeat.
Other modifications permit sub-
traction and division. Which opera-
tion is to be performed is controlled
by signals from central control,
usually quasi-static voltages to keep
certain gates open until the opera-
tion is completed.

Before examining means for con-
verting pulse trains representing
arbitrarily coded orders into gate
control voltages, let us glance at
the overall organization of the com-
puter.

The input portion of the machine
sends all its words, both numbers
and orders, to the high speed
memory storage. From storage,
orders go to the central control,
logically through a decoder, but this
decoder is the main part of the
central control and so is not usually
considered separately. Central con-
trol must dispatch operating in-
structions to all machine units, in-
cluding the input, for it must tell
the input when there is room in the
memory for more data and orders
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to continue the problem. The gen-
eral scheme is shown in Fig. 3. The
only feature of the diagram that is
unnecessary is the transmission of
orders (not control voltages) to and
from the arithmetic unit. This
is a useful way of pyramiding
the hierarchy of control to achieve
versatility of operation. Because
orders themselves are coded to ap-
pear as numbers, orders can be
modified by performing arithmetic
upon them. This feature simplifies
programming the mathematical
problem in terms of dispatching
orders, but need not concern the
electronic circuit designer.

We have mentioned that orders
are coded in numerical form. Sup-
pose for example that eight differ-
ent orders are desired; that is,
eight different lines are to be ener-
gized. Any eight things can be
represented in code form by the
binary numbers 0 to 7; that is, 000,
001, 010, 011, 100, 101, 110, 111.
These are the eight combinations
of three places, each having either
of two values. Electrically, we can
have three wires, each of which
may have voltage applied. If
orders are pulse trains they can be
converted to the static three wire
combination by setting up a static
register of three flip-flops. We then
have three wires, any one or more
of which may be hot, representing
eight different possibilities, and we
wish to excite any one of eight
leads in accordance with these
choices. In general, we have N
wires of two possible states each
(hot or cold) giving 2% combina-
tions, and wish to excite only one of
2% outputs. In practice, instead of
using N wires from N flip-flops,
having some hot and some cold, it is
better to bring two wires from each
flip-flop, one from each side. We
then have N pairs of wires, each of
which has only one side hot. All
input pairs are thus excited one
way or the other, avoiding compli-
cations of zero-voltage input sig-
nals.

The simplest case of a decoder is
where N = 2, so that there are two
input pairs and four output leads.
The circuit of Fig. 4A shows this
case. The horizontal and vertical
lines are connected through diodes,
so that the diodes in any column
form a gate, or AND circuit. If
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upper and lower lines of the top
pair are excited positively, output
from the left-hand lead is excited,
and so on for the four possible
combinations of input.
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PA*'R LOWER
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SIMPLE DECODER ( 8 DIODES)
ALL DIODES NORMALLY CONDUCTING
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TWO SETS OF FOUR WIRES (32 DIODES)
(€)

FIG. 4—Switching circuits use unidirec-
tional conductance of diodes
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For larger decoders, it will be
convenient to indicate the presence
of a diode connection between two
lines by a circle at the, crossover.
There are no direct connections,
Figure 4B shows a simple decoder
for four input pairs, vielding 16
possible output excitations. Com-
binations of upper and lower pair
excitations that result in excitation
of each of the 16 lines are indicated
on the figure.

This direct check of the possible
combinations can be called a one-
stage decoder. Fewer diodes are
required if we decode in two Stages,
namely, by mixing two pairs as in
Fig. 4A to get one line out of four,
and doing the same with the other
two pairs to get one line out of
another set of four. We then have
two sets of four lines each, in which
only one line of each set is excited.
These two sets can be fed into the
circuit of Fig. 4C. Thus in using
Fig. 4B, each output line requires
a quadruple coincidence for excita-
tion, and 64 diodes are needed. By
using two circuits of Fig. 4A and
one of Fig. 4C, making successive
simple coincidences, we need
8 + 8 + 32 = 48 decoders, or a
saving of 25 percent.

Multistage decoding exhibits
even greater savings as N in-
creases. For N = 8, allowing

selection of any one of 256 memory
tanks by virtue of the 2° = 256
different gates that may be opened
by an 8-pulse signal, a three-stage
decoding requires only 608 diodes
as against 2,048 for single-stage
decoding.

Traffic Handling Systems

Having seen how a coded order
can be converted to the selection of
a gate opening voltage, it is of in-
terest to-consider briefly the gen-
eral traffic handling plan. The
mathematician prepares his in-
structions to the machine in terms
of numerical data, coded orders to
select which basic operation the
arithmetic unit is to perform, for
sequencing the machine or for ex-
pressing the routine to be followed.
In general two kinds of words are
put into the machine memory:
numbers and orders.

Assume that the memory is capa-
ble of storing 1,000 words and, for
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simplicity, that the two kinds of
words are of equal duration, or
number of pulse positions. These
1,000 words occupy definite posi-
tions in two dimensional space-time.
Hence we can consider their posi-
tions as pigeonholes numbered from
1 to 1,000 and call for transmission
of a word to or from any pigeon-
hole. The simplest way of entering
the input data is to take the first
thousand words from a magnetic
wire and store them sequentially in
the thousand cells. This can be
done by using a counter to measure
off a word, and cause unity to be
added to the address to which the
next word is to be sent.

High speed reading of the
memory can also be done sequen-
tially by giving the address 1 as the
instruction for the cell to be read
and by having a built in arrange-
ment for automatically adding
unity to the address of the cell to
be read. It will then automatically
read cell 2 as soon as it has finished
with cell 1 and is ready to read
again.

A procedure that may be more
flexible for repeating subsequences
and setting up branch operations
(choice of next order depending
upon present results) and also more
convenient in practical program-
ming is the four address code. In
this system each order is composed
of four addresses (or memory cell
locations) : the address of the first
operand (number to be arithmeti-
cally operated upon), the address of
the second operand, the code for the
operation to be performed, and the
address of the next order to be read
after completion of the present in-
structions. This system is more
efficient if memory reference is slow
compared to other operations; that
is, if waiting time for a word to
be reached in the sequential read-
ing of a dyvnamic memory is rela-
tively large because it allows the
essentially simultaneous look-up of
both operands.

A variation of the four address
system is the use of a fifth address
in the words on the input wire, to
designate the cell into which that
word is to be stored. The fifth
address is automatically deleted as
the word is entered into the
machine.

In electronic digital computers,

118

the tubes, for example, are called
upon to develop a pulse of usable
level, or not called upon at all.
Variations between tubes, aging,
or tolerances of resistors do not
affect accuracy, until they become
so extreme that the signal falls out
of usable range. A ten to twenty
per cent variation of signal
strength has no effort on a series of
pulses. Ideally a computing ma-
chine works perfectly or not at all.
Actually, as tubes deteriorate, there
is a threshold at which operation
may be erratic. By setting a limit
checking circuit for a safe level
margin, this otherwise possible
operation can be put in the class
with complete breakdown.

Errors can occur due to noise
generating a false pulse at an
allowed pulse time when the word
transmitted has a zero in that posi-
tion. This noise pulse may be in-
distinguishable from a proper
pulse. Occurrence of errors due to
such random causes can be guarded
against by one of several checking
schemes.

One of the most elaborate check-
ing schemes that has been proposed
is to check the arithmetic and the
transmission. The arithmetic can
be checked in a fashion similar to
the ancient system of casting out
9’s, where each number is expressed
as its excess over a multiple of 9;
that is, it has a value of 0—8. This
is done by adding sideways. The
9’s excess of a sum of numbers is
equal to the sum of their individual
excesses, (expressed as an excess
if larger than 9). The 9’s excess of
the product of two numbers equals
the (excess of the) product of their
excesses. A simple auxiliary addi-
tion or multiplication on the ex-
cesses has often been used for
checking arithmetic. For example,
multiplying 371 by 24 gives 8904.
The 9’s excess of 371 is found by
adding the digits 3 + 7 + 1 = 11,
1 + 1 = 2. Similarly, the 9s
excess of 24 is 6. The product of
these two excesses is 12, having
itself an excess of 3, which agrees
with the excess of 8904, 8 + 4 =
12, 1 4+ 2 = 3. A corresponding
procedure of casting out (2" — 1)
can be set up for binary computa-
tion, and a small auxiliary arith-
metic unit operated simultaneously
with the main unit.
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This type of checking lends itselt
to verifying correct transmission
of a number. The excess count of
a number can be stored with it in
the memory for performing the
parallel arithmetic check. It can
be used as a transmission check by
taking the excess count of a num-
ber received by the arithmetic unit
and comparing it with the received
check count. Very peculiar trans-
mission errors are required to make
the new count of an incorrectly
transmitted number agree with
either its original count or an in-
correctly transmitted count. This
type of checking is based on arith-
metic.

Checking the address selection
exercised by central control can be
done by storing with each word its
address. When the word and ac-
companying address is read, the
read address is checked against the

called-for address. This checks
both the spatial and temporal
phases of word selection in the

machine.

Electronic design of machines is
fast progressing to the point where
they will be more perfect than the
mathematics set up for them. I
refer to such varied factors as
round-off error, inevitably intro-
duced by working to a fixed number
of significant figures. If a machine
performs 1,000 arithmetic opera-
tions a second for davs on end.
what relationship does the final
answer have to the original hypoth-
eses? Some mathematical research
is being done on this point. A
more vital question is the design of
mathematics suited for machines.
Many procedures use machines for
replacing human computers, using
numerical computational schemes
developed for the human brain.
Characteristics of an electronic
machine are different from those of
a human brain, and it is reasonable
to suppose that computational pro-
cedures can be devised which, al-
though unsuited for hand comput-
ing, are well adapted to machine
routines. Such procedures have
been developed for a few special
problems.

The writer thanks the Raytheon
Manufacturing Company and the
Eckert-Mauchly Computer Corpora-
tion for supplying some of the cir-
cuit details shown in the ficures.
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FP Capacitor Assembly

For the past ten years Mallory FP Capacitors have sel new standards of dependability.

Now new improvements make them more reliable than ever.

ll

1
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ot ”s
capacit® }3:

Yours for the asking!

Send for the Mallory Capacitor
Catalog, which contains useful
data on all types of Mallory Ca-
pacitors—sizes, elecirical char-
acteristics, test
mounting hardware.

measurements,
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@ New design anode tabs cannot break from
vibration.

(@) Ample air space retained for gas expansion
at elevated temperatures.

@ New staking method between anode and tab
permits higher discharge currents.

(1) Improved high surge separator material hetter
at high temperatures.

@ Unique processing improvements provide still
better performance at 85°C. No woltage de-
rating required by Mallory I'P capacitors at
this temperature. (Including the 450V rating.)

(6) Lower tab to terminal contact resistance for
sensitive circuits.

@ Extra heavy rubber seal for high temperature
and ripple conditions with venting feature
preserved.

Heavier cathode tab for better tab to ring weld,
lower resistance and more rugged mechanical
construction.

(9) Special etched cathode (all voltages) reduces
loss of capacity under high ripple conditions,
lowers RE impedunce and remarkably reduces
intersection coupling.

Increased FI’ anode ratio of 12 to 1 at 450V
and 15 to 1 at 150V provides better design
Juctors.

Still cost no more. Mallory FP capacitors have given exceptional performance
at prices comparable to ordinary capacitors. These new improve-
ments have all been acecomplished without extra cost to the nser.

PR.MALLORY & CO. Inc.
MATLLORY caracirors

. (ELECTROLYTIC, OIL and WAX)

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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TUBES AT WORK

Including INDUSTRIAL CONTROL

Edited by VIN ZELUFF

Mobile Television Receivers. ... ..
Industrial Tube Tester...........

Sensitive Transducer
Video Interference

Visual Examination of Crystal Modes. .........................
Acoustic Well Sounder...........
Power Converters for Television. ..
Baseline for Visual Alignment Systems. ...................... ..

Mobile Television Receivers

TELEVISION receivers mounted on
three jeeps operated by an automo-
bile club made it possible for sev-
eral additional thousands of people
to see the telecasts of the national
political conventions from station
WCAU-TV, Philadelphia.

The receivers were mounted so.

that they faced the sidewalk when
the jeep was parked on the right-
hand side of the street. Thus each
jeep could be parked along the
highway enabling spectators to
watch the television picture from
the sidewalk without producing a
traffic hazard.

Table model television sets were
used, standard Philco mode]l 1001
receivers with 10-inch direct-view

screens. As the picture shows, each
television set was mounted on a spe-
cial rack at the right rear of each
jeep, and a 12-foot aluminum an-
tenna was also mounted on the side
of each jeep. The antenna comes in
6-foot sections, and two sections
were used.

For driving along highways with
bridges or low-hanging trees, the
top mast section and dipole were
detached and strapped to the top of
the jeep. A single half-wave dipole
without a reflector was fastened to
the top mast section. This was
connected to the receiver by a 70-
ohm coaxial line to minimize igni-
tion interference from passing auto-
mobiles.
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Philco ten-inch table mcdel television receiver mounted on a jeep for the convenience
of roadside viewers
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Such an installation is useful for
observing television reception in
various locations. Measurements of
field strength may be taken by
checking agc voltage and multipath
may be observed by watching the
picture. The jeeps had standard
JAN ignition suppression and in the
absence of bad standing waves it
was possible to obtain a steady
picture when the jeep was traveling
at 30 mph.

Power for each set was supplied
by three 120-ampere-hour storage
batteries in the back of each jeep.
One battery supplied heater voltage
at 14.4 amperes to all tubes. For
the purpose, the 5V4 damper tube
was replaced by a 6W4.

The other two batteries supplied
two Mallory VP-555 Vibrapacks
whose total output was 340 volts d-c
at 140 ma. Cold-cathode 0Z4 recti-
fiers were used and filament power
was applied at least 30 seconds be-
fore the Vibrapacks were energized.

Initially planned by the staff of
WCATU-TV, the idea was executed
by Philco engineers under the direc-
tion of Joseph Fisher, project engi-
neer, Research Division, Philco Cor-
poration. One engineer from Philco
Service accompanied each jeep, with
the regular uniformed drivers of
the Keystone Automobile Club. The
jeeps are normally used for emer-
gency calls and are equipped with
mobile radiotelephone, and now
have mobile television.

Taxi Tele

Taxicab operation of a television
receiver is reported by G. W. Fyler
of Motorola, The receiver used was
a Motorola VT-71 in which the 12
and 25-volt tubes were changed to
6-volt tubes of similar characteris-
tics. A Mallory Vibrapack was
added for plate supply. This was
mounted away from the receiver to
prevent hum components in the pic-
ture. Filters designed for the tele-
vision frequencies to be used were
also added.

Modifications to the receiver in-
cluded series-connected VR tubes
for plate supply regulation and ad-
justing the time constant of the age
circuit to about 0.01 second. This
permitted fast circuit action in
standing waves but not so fast as to
lose too many low-frequency com-
ponents, including the vertical sync
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In any given size,
color, and grade . . .

THEY'RE
ALL
ALIKE..

'I‘ight production schedules will not be upset by vary-
ing quality of electrical insulation if you always specify
Dieflex. In any grade, size, and color, every piece of Dieflex
Varnished Tubing or Sleeving is exactly like the next one.
Faithful adherence to high standards of quality have long
made this product a time- and money-saver for manufacturers.
Such features as ability to be cut evenly and cleanly, rapid
return to roundness after cutting, and excellent flexibility make
Dieflex Varnished Tubing Products an important help in cut-
ting manufacturing costs.

Dieflex Varnished Tubings and Saturated Sleevings, of
finely braided cotton or inorganic glass fiber base, are avail-
able in all VTA and ASTM grades. Write for information,

or call your local representative.

DIEFLEX PRODUCTS LIST
MADE WITH BRAIDED COTTON SLEEVING BASE

VTA Grade A-1 Magneto Grade Varnished Tubings

VTA Grade B-1 Standord Grade Varnished Tubings
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pulse. Adequate heater voltage was
found important to stabilize sync
action,

To cover both the high and the
low channels, an all-band antenna
was shortened and modified at the
center as a compromise between
good performance at the proper
length and ease of mobility of the
vehicle.

Ignition suppressors and special
generator filtering were found de-
sirable but no special shielding was
added to the receiver circuits. It
was found to be important to have
low set and car noise during mini-
mum signals in the standing wave
pattern.

The high-channel signals seemed
to have more standing waves and
ghosts. In severe standing waves
the age was able to follow signals on
the low channels better because the
standing waves occur about three
times as far apart. Video and audio
signals seemed to have different
standing wave patterns.

Signals from the high-band chan-
nels were stable in open flat coun-
try but tend to have somewhat
deeper shadows behind hills as ex-
pected. Standing waves were found
to be greatest near large metal
structures such as a bridge but were
often perfectly stable under the
bridge. Strangely, slight ghosts ap-
peared in a few areas in flat open
country without overhead wires or
other objects that cause reflection.

Industrial Tube Tester

THE EFFICIENCY of gas or mercuty-
filled industrial tubes such as thy-
ratrons and phanotrons is tested by
the circuit shown in Fig. 1.

In most cases, gas or mercury
vapor tubes are used as high-cur-
rent, low-voltage devices. For that
reason, this General Electric tube
tester is designed to test the ability
of the tube with high current pass-
ing through it. The passage of
current may readily be seen by not-
ing the familiar blue glow.

Tube efficiency can be determined
by measuring the voltage drop from
anode to cathode when rated peak
anode current is passed. With the
TT-1 tube tester, the rated peak,
anode current is carried by the tube
under test for a half-cycle shot once

122

per second, thus preventing the
cathode of the tube from warming
up due to the passage of current.
The lowering of the voltage drop
due to passage of current can easily
be checked by allowing the tube to
conduct during short portions of
each cycle for a few minutes and
noting the change in the dial setting
required to light the indicating neon
tube. This is the reason for making
the test reading on the first five con-
ducting cycle positions. A voltage
drop of 25 volts is usually consid-
ered the maximum limit for good
tubes at rated peak anode current.

An anode-to-cathode voltage of
110 volts is placed across the tube
for one-half cycle of a 60-cycle
source by means of a contactor
which is opened and closed by an
electronic circuit when the test but-
ton is pushed. Various peak cur-
rents may be put through a tube by
changing the load resistor to vari-
ous selector settings. When current
passes the tube under test, a voltage
drop appears across the tube which
lights the indicating neon light if
the voltage drop exceeds the rated
value. The zero calibration is set
for a series of tests to compensate
for the slight change in the tube
characteristics in the electronic
calibrating circuit.

In testing ability of the tube to
pass current, other defects of the
tube are automatically tested. If a
tube is leaky or gassy, has an open
filament or low emission, it will
immediately show up as having poor
ability by a high voltage drop.

Mercury vapor pressure inside of
tubes nearly doubles for every 10 C

rise in temperature. Too low a
mercury pressure causes a high-
voltage drop from anode to cathode
and therefore speeds up the positive
ions in the region between the anode
and cathode, resulting in bombard-
ment of the delicate cathode coat-
ing. A higher mercury pressure
lowers the tube’s voltage drop but
also lowers the ability of the tube
to withstand inverse voltage. For
these reasons, mercury tubes have
a minimum and maximum tempera-
ture limit, usually from 40 to 80 C.

Temperature is measured at the
point where condensation takes
place, usually at the bottom of the
tube. A test of the ability of the
tube as given by the TT-1 tube
tester is made at the lower temper-
ature limit so that tests will be
under the highest voltage-drop con-
dition. However, in low ambient
temperatures a longer period than
the cathode heating time is required
in order to get the condensed mer-
cury temperature of the tube to this
lower temperature limit.

For this reason, and also because
it is necessary for the mercury to
be properly distributed (all con-
densed in the bottom of the tube),
a4 heating time longer than the
normal cathode heating time is
called for in the instructions for use
of this tester. A condensed mercury
temperature of 40 C is usually taken
as the temperature for measuring
the ability of the cathode.

Gas-filled tubes differ from mer-
cury-filled tubes in that the gas
pressure does not vary excessively
in normal temperature conditions of

(Continued on p 136)
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FIG. 1—Complete circuit
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of tube tester for phanotrons and thyratrons
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Step
CONDUCTED AND
RADIATED
INTERFERENCE
at the soarce

STOP. RADIO INTERFERENCE

2.5 amp Ffiltron for 50 V. D.C.
operation size 13" X 14" X 73

Shielded Spherical-Seat Terminal
Filtron—designed for continuous high
attenvation from 150 kc to well
above 200 mc

100 amp Aircraft Fiftron size 3/, i
X 31" X 21,"

SEND FOR CATALOG AND ENGINEERING
MANUAL No. FC—20

Write for this catalog on vyour
letterhead — it contains complete
electrical and mechanical charac-

teristics of standard Filtrons.

THOUSANDS of FILTRONS—radio interference filters—are standard equip-
ment on the majority of the current production of Aircraft. Thousands of
others are in use in vital equipment where radio interference must be
suppressed.

Filtron's experienced Engineers,
suppression field, are available to measure the RF interference caused by
your product, and to specify a standard Filtron or design the proper filter
so that Army, Navy, Air Force or FCC interference specifications are met.

Filtron will design the RIGHT f{ilter for your circuit conditions, with
exactly the right attenuation, ampere rating, voltage drop, temperature
rise, mechanical arrangement, and space and weight limitations.

Filtron's production capacity and skill will meet your delivery require-
ments.

All measurements are made in our new modern specially-designed
shielded Radio Noise Suppression Laboratory, which is equipped with the
most modern and approved radio frequency measuring instruments.

“Filtron,” the largest exclusive manufacturer of Radio Noise Filters, offers
you both the services of their Engineers and facilities to make your product
"Noise Free.”

FILTRONS OFFER THESE ADVANTAGES...

1. Low Cost 2. High Attenuation
5. Light Weight 6. No Maintenance

RADIO NOISE FILTERS FOR...
Electric Motors Electric Generators Electronic Controls Electronic
Equipment Fluorescent Lights Oil Burners Signal Systems
Business Machines Electronic Heating Equipment Electric
Appliances Electronic Signs

me FILTRON

38-25 BELL BOULEVARD
BAYSIDE, NEW YORK CITY, N. Y.

recognized authorities in the noise-

3. Dependability 4, Small Size
7. Hermetically Sealed

LARGEST EXCLUSIVE MANUFACTURER OF RADIO NOISE FILTERS
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THE ELECTRON ART

Edited by FRANK ROCKETT

Detection of Microwaves. ... ... .cvvcceiiini o istraruis
Plotting Electron Paths .......... .
Electronic Circuit Has Logarithmic Response. . ..................
Survey of New Techniques..,........ ... .. .o

Detection of Microwaves

ABSORPTION OF MICROWAVES by
gases has been studied to deter-
mine such physical constants as
molecular dipole moments.! In
these investigations thermal and
acoustic effects have also been ob-
served.? Using the expansion pro-
duced in gases by their absorption
of microwave energy it has been
possible to detect as little as 10
milliwatts with relatively simple
apparatus. The absorption phe-
nomena can also be used, at low
gas pressure, to stabilize the fre-
quency of microwave oscillators as
effectively as oscillators of lower
frequency are stabilized by quartz
crystals.?

Microwave Wattmeter

Figure 1 shows a wattmeter. The
resonant gas-tight metal cavity is
filled with a highly absorbing gas
such as ammonia or one of the
Freons. The cavity communicates
with the U-tube in which is a light
liquid that does not react with the
gas. When a transmitter generating

FIG. 1—Watimeter utilizes expansion of
gases produced when they absorb micro-
waves
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10 watts is coupled to the resonator
the liquid is deflected about 12
inches in a second; equally rapid
response is obtained when the
power is cut off.

This type of wattmeter can be
used with 1.25-cm and 3.2-cm trans-
mitters delivering either continu-
ous or pulsed power. The action is

FIG. 2—Gas-filled cavity is acoustically
resonant to modulation, electrically reso-
nant fo carrier frequency

a consequence of the conversion by
resonant molecular absorption of
the microwave energy, followed by
collisions of the excited molecules
thereby converting their internal
energy into an increased gas pres-
sure.
Resonant Absorber

The conversion of microwave
energy into gas pressure can be
used directly as a detector of modu-
lated microwaves. If a balloon,
filled with an absorbing gas, is
placed in the throat of a horn ex-
cited by a microwave transmitter,
the modulation will be heard for
some distance as the gas in the
balloon expands and contracts in
proportion to the instantaneous
energy of the wave. Such an ar-

WAAMW=aericanradiohistor-ecom

rangement constitutes a true wire-
less receiver.

The technique can be used in a
sensitive detector having square-
law response. A gas-filled cavity is
arranged that is acoustically res-
onant at the modulation frequency
and electromagnetically resonant
at the carrier frequency, as shown
in Fig. 2. A study of the optimum
wave configurations for excitation
of the cavity indicated that the mi-
crowave energy should be confined
to only half of the cavity. A cutoff
guide can be inserted at the mid-
section to confine the electromag-
netic waves without disturbing the
acoustic waves. A Rochelle-salt
crystal is coupled to the aluminum
disc that seals the end of the cavity.
A conventional audio amplifier and
vacuum-tube voltmeter complete
the experimental equipment. It is
sufficiently sensitive to detect 10
milliwatts of modulated uhf.

The same technique could be used
by a football coach to communicate
with a quarterback. The coach
would use a highly directional
voice-modulated microwave trans-
mitter. The quarterback would
have a helmet equipped with a gas-
filled ear piece.

(1) W. D. Hershberger, The Absorption
of Microwaves by Gases, Jour. Appl.
Phys., p 495, June 1946 ; p 814, Oct. 1946.

(2) W. D. Hershberger, E. T. Bush,
and G. W, Leck, Thermal and Acoustic
Effects Attending Absorption of Micro-
waves by Gases, RCA Review, p 422,
.i\;e]{)t.asle?fﬁ, on which the foregoing article

(3) W. D. Hershberger and L. E. Nor-
ton, Frequency Stabilization with Micro-

wave Spectral Lines, RCA Review, p 38,
March 1948.

Plotting Electron Paths

By PaAuL J. SELGIN

Ordnaiice Development Division
National Bureauw of Standards
Washington, D. C.

TRAJECTORY OF AN ELECTRON is fre-
quently determined graphically.
The method described here uses a
universal set of curves developed
on the assumption that the electron
trajectory between equipotentials
is an arc of a parabola. The curves
are used in conjunction with a map
of the electric field in which the
electron moves, and requires knowl-
edge of the initial position and ve-
locity of the electron in that field.
Development of Method

While the greatest difficulty in

most engineering problems lies in
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BEAT
FREQUENCY
GENERATOR

TYPE 140-A

This instrument has found universal acceptance because
of its wide frequency coverage from 20 cyclés to 5 mega-
cycles. A five step decade attenuator provides a means
by which extremely small output voltages can be accu-
rately set and a six position switch enables any one of
a variety of output impedances to be quickly selected.

SPECIFICATIONS:

FREQUENCY RANGE: 20 cycles to 5 megacycles in two ranges.
Low range: 20 to 30,000 cycles.
High range: 30 kc to 5 megacycles.

FREQUENCY CALIBRATION: Accuracy 12 cycles up to 100 cycles,
12% above 100 cycles.

For further details write for Catalog E

DESIGNERS AND MANUFACTURERS OF
THE “Q" METER ... QX-CHECKER
FREQUENCY MODULATED SIGNAL GENERATOR

BEAT FREQUENCY GENERATOR BOONTON-N-J- U-S-A
AND OTHER DIRECT READING TEST INSTRUMENTS
) - 3 - o e U P——— -
% e B B - SO - S S

ELECTRONICS — September, 1948

STABILITY: About 5 cycles drift below 1000 cycles. On low range,
drift becomes negligible percentage with increasing frequency.
On high range, drift is 3% or less.

ADJUSTMENT: High and low ranges have individual zero beat
adjustments. Low range may be checked against power line
frequency with front panel 1 inch cathode ray tube.

OUTPUT POWER AND IMPEDANCES: Rated power output: One watt,
available over the low frequency range from output impedances
of 20, 50, 200, 500, 1000 ohms, and over both high and low
frequency ranges from an output impedance of 1000 ohms.

DISTORTION: 5% or less at 1 watt output, 2% or less for 'z voltage
output.

VOLTMETER ACCURACY: t3% of full scale reading,

Ye Poduction Loue

QX-CHECKER T71YPE 110-A

This production-test instrument is specifically designed fo compare
relative losses or Q simultaneously with inductance or capacitance in
one operation and with a single setting. Built to laboratory precision
standards, the QX-Checker is a sturdy, foolproof instrument for use in
production work by any usual factory personnel.

SPECIFICATIONS:
FREGUENCY RANGE: 100 kc to 25 mcin & ranges using plug-in coils.

ACCURACY OF COIL CHECKS: May be checked againsi standard to within
about 0.2% with coil values of 10 microhenries to 10 millihenries and
Q of 100 or greater.

CAPACITANCE RANGE: Capacitance values ranging between approximately
2-1000 mmf may be checked against a standard to an accuracy of a few
tenths of one mmf if the Q of the capacitor is high.

i e
= G = .

BOONTO ADIO
tpotelion

Bl
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VELW:T

AT U=V,
ELECTRON
PATH §
s
VELOCITY
4 AT U=U,

U=y,

U=y,

ANGLES p AND 6, GIVE THE POSITION AND
VELOCITY OF THE ELECTRON AS IT CROSSES
THE EQUIPOTENTIAL U,

FIG. 1—Notation for general problem

reducing the problem to a math-
ematical statement, in the study of
electron paths the equations of mo-
tion, though readily obtained, are
difficult to solve. In most design
problems the electron does not
reach relativistic velocities, so that
its mass can be considered constant.
Usually there is negligible mag-
netic field, and, for beams of low
density, the region is also free of
electrostatic charges. Although this
latter assumption will introduce an
error, the error is slight and can be
taken into account geometrically.
These simplifications lead to the
equation of motion

(d/d) Vv = (e/m)grad U (1)
where V is a vector representing
the electron’s velocity, U is a vector
representing field potential, whose
value in a charge-free region can be
obtained by calculation or by an ex-
perimental technique such as the
electrolytic tank’; m represents the
mass, and e the charge of an elec-
tron. Because the values are ex-
pressed in MKS units, there are no
numerical constants.

Equation 1 cannot readily be in-
tegrated because of the difficulty of
expressing U in analytical form for
usual configurations. On the other
hand, because U is usually available
in the form of equipotential con-
tours, the partial derivatives of V
along Cartesian coordinates X, Y,
and Z can be determined, and can
be considered constant within a
small region of the field.

The basis of this graphical
method is to assume that the po-
tential gradient is constant between
equipotentials, and to compute the
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trajectory through this region.
Then another short span is simi-
larly treated, and so on. To make it
practicable to repeat the process,
a simple graphical method is de-
veloped.

Universal Curves

To systematize the construction,
an analytical expression for the mo-
tion of an electron is obtained and
a universal plot is made from which
individual problems can be solved
by projection.

gEssesEasERaRaERry /77
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FIG. 2—Chart of universal equation

Due to the initial assumptions,
Eq. 1 becomes

Ay = (e/m) (U — Uy X, (2)

Ay =0
having taken the X axis perpen-
dicular to the equipotential contour
U. at the point where the electron
intersects it (the origin for this
particular phase of the solution),
A, is the acceleration in the X di-
rection, U, is the potential contour
at which the velocity of the electron
is given, and U, is the contour at
which it is to be found; X: is the
distance between contours (Fig. 1).

With the above orientation of co-
ordinates, there is no acceleration
in the Y direction. For fields of
usual symmetry, there will be no
acceleration in the Z direction, and
it will be assumed that there is no
initial component of velocity in the
7 direction. Integrating Eq. 2 gives

Vo=Vt o U0 @

m X,

Vy=Vyn
in which Vs and Vy, are the given
initial components of velocity. In-
tegrating Eq. 3 gives the coordi-
nates of position of the electron

www-americanradiohistery com

1 U:
Xi= Vot + -5 :f» *‘;\, £ @)
p : 1

Yl e Vuot

At time t, the electron crosses con-
tour U, at position X,, Y.. From
the above equations it is seen that,
under the assumed conditions, the
trajectory between contours is a
segment of a parabola.

Because the time of flight is usu-
ally not of interest, it need not be
found. The magnitude of the final
velocity can be determined from

2 = 2 (e/m) U (3)
in which U is the total potential
difference through which the elec-
tron has fallen. From the geometry
of the problem as shown in Fig. 1

Vi= Vgl

(v\/X,) =tang (6)

(‘ Y1/ 1 _\'1) = tan 6,

(Vyo/Vxo) = tan 6
where ¢ determines the point where
the electron intersects U, 6. indi-
cates the path of intersection, and
6, is the angle of intersection of U..
Using these relations, the pairs of
parametric equations (Eg. 4) can
be reduced to

cot ¢ = 0.5 (cot 6o+ cot 6) (7

cot = £ (U/ U1+ cot?dy) — 14172
Only the second of these relations
need be considered, and only the
positive sign need be chosen for it.
The negative value would apply if
the electron described the entire
parabola, cutting the equipotentials.

Although the position of the elec-
tron at equipotential U, could be
obtained from Eq. 4 or 7, and the
process repeated at the next con-
tour, the trajectory can be obtained
more conveniently by constructing
a universal family of curves from
the second of Eq. 7. The curves are
hyperbolas symmetrical about the
axes, but not with common foci.
Mutually reciprocal values of U,/U.
are associated with curves sym-
metrical about the ¢ = ¥ line. The
chart is thus as shown in Fig. 2,
but only one half of it need be con-
structed for actual use.

Graphical Construction

To plot the path of an electron, a
sheet on which the universal curves
are plotted is placed on a map of
the potential field as shown in Fig.
3. The lower edge of the chart is

(continued on p 162)
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load

mended
megohms.

impedance is 5

Two-Speed Changer

MagNAvox Co., Fort Wayne 4, Indi-
ana. A new two-speed record
changer that makes it possible to
play the new long-playing records
at 33.8 rpm will also play conven-
tional dises at 78 rpm. Pickup
v_u\eight is 5 grams.

F-M Monitor

DooLITTLE RADIO, INC., 7421 S. Loo-
mis Blvd., Chicago 36, Ill. The FD-
12 f-m frequency and modulation
monitor handles up to four frequen-
cies anywhere between 25 me and
170 mc and has an accuracy of

0.0015 percent. A 500-ohm output is
provided for audio monitoring.
Power consumption is 80 watts.

Tone Arm

GENERAL ELEcCTRIC Co., Syracuse,
N. Y. A new tone arm equipped
with a variable reluctance cartridge
for playback of 10 and 12-inch rec-

ords has a l-ounce stylus pressure.
Designated No. UPA-002, the unit
is a companion to the professional
transcription arm  (illustrated)
type FA-21-A with stylus pressure
adjustable by means of a calibrated
scale.

Alignment Generator

PHuiLco Corp., Philadelphia, Pa,,
introduces a portable visual align-
ment generator, model 7008, for

television and f-m receivers, and
for research and engineering work
in frequencies from 3.2 to 250 mc.
Price is $395.

Two-Jaw Clip

MUELLER ELEcCTRIC Co0., 1583 East
31st St., Cleveland 14, Ohio. The
new no. 22 clip has jaws at both
ends. Either jaw or both may be
opened by properly applied pres-
sure. The clip is two inches long
and has a screw connection. Free
samples are available.

Lab Counter Set

EL-TRONICS, INC., Philadelphia, Pa.
Model LS64 laboratory counter set
is a complete instrument for use
with Geiger counter tubes in
measuring intensities.

radiation

wwWWWeamericanradiohistornv. com.

The unit has a built-in recording
clock and uses the Higginbotham
scaling circuit.

Ceramic Pickup

ASTATIC CorpP., Conneaut, Ohio.
Model QC pickup cartridge with

ceramic element has great physical
ruggedness. It has a frequency
range of 50 to 10,000 cycles and
needle pressure of one ounce.

New Converters

RaDIO CORP. OF AMERICA, Harrison,
N.J. Types 6BAT7 and 12BAT high-
gain pentagrid converters are iden-
tical except for heater ratings.
They have a conversion transcon-
ductance of 90 micromhos with 250
volts on the plate. The short inter-

= =

nal leads are so designed for serv-
ice in f-m broadcasting. A brochure
is available.

UHF Signal Generator

BoonTON RADIO CorP., Boonton,
N. J. Type 218 signal gener-
ator is a portable signal source for
receiver measurements in the band
from 400 to 1,000 megacycles. Max-
imum power output is 1 milliwatt

({(Continued on p 182)
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Says the chief engineer of Wheelco
Instruments Company, “We use this
special Raytheon tube to be sure of uni-
form characteristics, long life and greater
stability throughout its operating life.”

1\

\\\\\\\\\\\\\\\\\\\\
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The Wheelco Flame-Otrol guards life and
property against the danger of explosion
of any gas or oil fired furnace or indus-
trial heating equipment. It does it
ingeniously and positively by utilizing
the electrical conductivity of a gas
flame or spectral response of an oil
flame translating resistivity change
or response of sensing element, due
to flame failure, through the use of a
o uses a RAYTHEON CK-5608 Tube single Raytheon CK-5608 Tube, into
because of its reliability and stability — the change of current sufficient to operate a
result of:

1

relay which acts to close the fuel valves.
1. Proven design and precise manufacturing con- Action, being electronic, is instanta-
trol, backed by the experience of 25 years of con- neous and sure.
tinuous production involving $125,000,000.00 worth
of special purpose tubes.

Write for Detailed Information on
RAYTHEON Special Purpose
2. Unsurpassed engineering knowledge and ability and Subminiature Tubes
in the development and manufacture of tubes especi-
ally to meet long life, industrial application.

RAYTHEON MANUFACTURING COMPANY y .
SPECIAL TUBE SECTION Excellonce in Elocliornics
Newton 58, Massachusetts 3 )

|
RADIO ’R_ECE:IVlNG TUBES * SUBMINIATURE ‘TUBES * SPECIAL PURPOSE TUBES - MICROWAVE TUBES
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NEW PRODUCTS

Edited by A. A. McKENZIE

New equipment, components, tubes, testing appa-

ratus and products closely allied to the electronics

field. A review of catalogs, handbooks, technical

bulletins and other manufacturers’ literature

300-M¢ Tube

RAYTHEON MFG. Co., Newton, Mass.
Type CK5703 (formerly CK608CX)
has a mutual conductance of 5,000
micromhos and amplification fac-

tor of 25. It has a 3-watt plate
dissipation and can be made to pro-
duce about a watt of output power
at 500 megacycles.

Old-New Record Turntable

ALLIANCE MFG. Co., Alliance, Ohio.
A new dual-speed turntable oper-
ating at either 33.3 or 78 rpm is a

modification of the model 80, con-
taining two motors instead of one.
Only one motor is used at a time.

Oscillosynchroscope

BROWNING LABORATORIES, INC., 742
Main St., Winchester, Mass, Model
OL-15B  Oscillosynchroscope in-
cludes a vertical amplifier band-
width of 6 mc, recurrent sweeps of
5 to 500,000 per second and driven
sweep rates of 0.25 microseconds
per inch to 200 microseconds per
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inch. The instrument is self-con-
tained and uses a 5-in. cathode ray
tube.

Ultrasonie Thickness Gage

PHOTOCON RESEARCH PRODUCTS,
1062 North Allen Ave., Pasadena 7,
Calif. The Metroscope measures
wall thickness of metal, plastic, and
glass parts from one surface and
will also detect flaws or imperfec-

wwwwamericanradiohistorn. com.

tions in these materials. Using ul-
trasonic frequencies, the device op-
erates on the basis of thickness
vibrations, and gives a cathode-ray
presentation of its findings.

Geiger Tubes

NUCLEAR DEVELOPMENT LAB., Box
7601, Kansas City, Missouri. Thin-

window, thin-wall, and all-metal
cosmic ray counters illustrated are
completely described in Bulletin 10.

Diversity Reception

DECIMETER, INC., 1428 Market St.,
Denver 2, Colorado. The DM-430
Diverse Adaptor selects the better

of two antennas for receiving the
desired signal on as little as 0.05
volt of ave. It operates on 200 to
300 volts at 15 ma and filament sup-
ply of 6.3 volts a-c at 1.5 amperes.

Ceramic Microphones

AsTtaTIC CORP., Conneaut, Ohio. Two
new microphones using ceramic
elements are now available. Chief
feature of the unit illustrated is its
independence of high ambient
temperatures. Its response is essen-
tially flat from 30 to 10,000 cycles.
Output level is minus 62 db. Recom-
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that gives extra performance

t YITROTEX

WIRE

ANACONDA VITROTEX magnet wire withstands
temperatures up to 130° C., is highly flexible
and has a remarkable space factor. All this is
made possible by insulation of alkali-free glass
—the ideal insulating material that is soft as silk

and is comparable to steel in tensile strength.

Besides, Vitrotex offers high dielectric strength
and a smooth surface that is resistant to mois-
ture, acids, oils and corrosive vapors. For tight-
er, safer coils, to operate in confined spaces
under high heat, make windings of Vitrotex.
For details on the complete line of Anaconda
Magnet Wire, write to Anaconda Wire and
Cable Company, 25 Broadway, New York 4.
New York. sia

¥*Reg. U. S. Pat, Off,

THE GLASS INSULAT
MAGNET WIRE

www.americanradiohistorv com
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~ Ten years ago the first AUDIODISC was manufactured . . . manvfactured
by a pqtented precision-machine process, which produced the finest recording
disc knawn. B W v
! During this decade AUDIODISCS have been rated first in every field of
sound recording . . . radio broadcasiing; commercial recording studios,
the phonograph record industry, motion picture studios, educational institu-
tions, home recording, research laborctories and governmental agencies.
! _ Ir_every country throughout the world, AUDIODISCS are regarded as the
true standard of recording quality. S ;
| At first the cutput of AUDIODISCS was measured in tens of thousands,
” then in hundreds of thousands and later in millions per year. Today this
highest rate of production is being maintained and the quality is the finest yet
achieved: :

! AUDIO DEVICES y INC ey 444 Madison Avenus, New York 22, N.Y.
l Export Department: Rocke International Corp, 13 E. 40th Street, New York 16, N. Y. |
Audiodiscs are manufactured in the U.S.A. under exclusive license from PYRAL, S.A.R.L., Paris

:,:::'J.:s LBFRS
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NEWS OF THE INDUSTRY

Edited by JOHN MARKUS

Rural industrial radio; URSI-IRE meeting;

tv reallocation;

Army tests

transistors;

utilities radio group; IRE-RMA Fall meeting

28~

Stratovision Demonstration

Stratovision’s flying television station over outskirts of Pittsburgh

RURAL AND SMALL town television
coverage is now in the offing by
means of Stratovision, whereas
service in such areas could not
otherwise be expected for years.
A recent experiment in which some
40 reporters were flown to Zanes-
ville, Ohio, was not too successful
due to weather conditions, but a
solution for the problem has been
promised.
#The principal purpose of the re-
cent experiment conducted by West-
inghouse and Glenn H. Martin Co.
was to show the FCC why the spon-
sor should get channel 8 in Pitts-
burgh for regular ground service
and Stratovision and why no other
channel 8 station should be per-
mitted within 200 miles of the city.
Immediate plans called for mak-
ing KDKA-TV the conventional
ground station operating several
hours daily. It would then go off the
air and would relay its programs by
microwave to the plane, which
would spray the channel 8 signal
over a 200 to 250 mile radius.
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Electronic equipment aboard the
plane consists of a 5-kw video trans-
mitter, the size of an ice-box; a 1-
kw audio transmitter, intended to
be placed in the same rack with the
video; a transmitting mast 25 feet
long, with 2 bays, lowering from the
bomb-bay; and a receiving mast 8
feet long projecting from the tail
fin.

The system when perfected would
use four planes at each station. Two
would alternate in the air, four
hours at a time, while two were be-
ing serviced on the ground.

Highlights of RMA

Convention

ANTICIPATED MILITARY require-
ments of a billion dollars annually
for radio and electronics equipment
recently prompted the RMA board
of directors, led by president Max
F. Balcom, to appoint an eight-man
industry mobilization policy com-
mitte. The committee, appointed at

WAMV-ameriecanradiohistor-ecom

the RMA’s 24th annual convention
in Chicago, consists of Fred R. Lack
of Western Electric Co. as chair-
man, Paul V. Galvin of Motorola
Ine., vice-chairman, Frank M. Fol-
som of RCA Victor, Harry A. Ehle
of International Resistance Co.,
George R. Haase of Operadio Mfg.
Co., H. L. Hoffman of Hoffman
Radio Corp., W. A. MacDonald of
Hazeltine Electronics Corp., and
R. C. Sprague of Sprague Electric
Co.

Objectives of the committee are
to persuade government officials to
establish a four-man committee to
centralize and coordinate procure-
ment of equipment and components,
and to seek means of expediting
production of military equipment
through spreading work among all
segments of the radio industry.

Other accomplishments of the
convention were the reelection of
Max F. Balcom as president of
RMA for his second term, election
of three new division chairmen and
three new directors, re-election of
12 directors and two division chair-
men, and the admission of 13 manu-
facturers as new members.

Set Divi-
president of

. New _division chairmen are:
sion—George M. Gardner,
Wells-Gardner & Co., Chicago; RMA
Parts Division—A. D. Plamondon, Jr.,
president of the Indiana Steel Products
Co., of Chicago; Transmitter Division—
T. A. Smith of RCA Victor Division, Cam-
den, N. J.; Tube Division—R. E. Carlson
of Newark, N. J.; Amplifier & Sound
Equipment Division—Fred D. Wilson of
?ﬁ)eradio Manufacturing Co., St. Charles,

New directors. are: Allen B. DuMont,
president of Allen B, DuMont Laborato-
ries, Inc., ‘Passaic, N, J.; John W, Craig
general manager of the Crosley Division
of Aveo Manufacturing Corp., Cincinnati,
Ohio; and Herbert W. Clough, vice-presi-
dent of Belden Manufacturing Co., Chi-
cago. .

The twelve directors who were reelected
are: Benjamin Abrams, Max F. Balcom,
W. J. Barkley, H. C. Bonfig, G. Richard
Fryling, Samuel Insull, Jr.,, J. J. Kahn,
F. R. Lack, W. A. MacDonald, A. D.
Plamondon, Jr., Allen Shoup and G. W.
Thompson. Retiring directors are past
president R. C. Cosgrove, Lloyd A. Ham-
marlund and Monte Cohen.

Leslie F. Muter of Chicago was relected
RMA treasurer for his fourteenth year,
Dr. W. G. Baker of Syracuse, New
York, was reelected director of the RMA
Engineering Department. Bond Geddes
was reelected executive vice-president.

Following are the 13 new members
elected: Aircraft-Marine Products, Inc.,
Harrisburg, Pa.; Barnes Metal Products
Company, Chicago 23, Ill.; David Bogen
Co., Inc., New York 12, N. Y.; Consoli-
dated Television Corp., New York 1, N. Y. ;

Drake Manufacturing Company, Chicago
292, TIl.; Electronic Tube Corporation,
Philadelphia 18, Pa.; General Precision

Equipnient Corp.,, New York 7, N. Y.;
Perfection Electric Co., Chicago 5, IlL;
Radio Specialty Mfg. Co., Portlanda 14,
Ore.; Shure Brothers, Incorporated, Chi-
cago 10, Ill.; Rowe Industries, Toledo 9,
Ohio; Wirt Company, Philadelphia 44,
Pa.; W. M. C. Inc., Chicago 47, IlL

Following action by th_é'RMA Set
Division and upon recommendation
of retiring chairman Paul Galvin,
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Sawoie

UHF PRECISION INSTRUMI;NTS

UHF Precision
FREQUENCY METER

i

FULL DETAILS ON REQUEST -

RADIO ENGINEERS AND MANUFACTURERS
MORGANVILLE, N. J.

Specialists in the Development and Manufacture of UHF Equipment
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Fred R. Lack, vice-president of Western
Electric, addressing membership luncheon
at annual convention of RMA in Chicago

the board of directors voted to con-
tinue the policy not to sponsor or
endorse any public or trade shows
of television or radio receivers.
The board also adopted a resolution
asking the FCC to retain the pres-
ent numbers of the twelve television
channels for the avoidance of con-
fusion.

Finally, associate director Virgil
Graham reported that the Rochester
Fall Meetings in the future will be
under the sponsorship and direction
of the RMA Engineering Depart-
ment in cooperation with the IRE,
instead of the Rochester Fall Meet-
ing Committee which originated
these annual engineering confer-
ences.

Instrumentation Conference

A THREE-DAY conference on elec-
tronic instrumentation in medicine
and nucleonies, jointly sponsored by
the AIEE and IRE, is scheduled to
be held in New York City, Nov. 29
to Dec. 1, 1948. Arrangements are
to have the area of common interest
fall on the second day of the meet-
ing. On the first day, devoted to
electronic aids to medicine, such
items as biological amplifiers and
recording devices (c-r oscillograph,
electrocardiograph and electroen-
cephalograph) will be covered. The
second and third days will cover
nucleonic instrumentation, includ-
ing subjects of interest in medicine
and physics. The second of these
three days will be devoted to mat-
ters of interest to medical person-
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Avuag. 20-29: All-Electrical Expo-
sition, Pan-Pacific Audito-
rium, Los Angeles, Calif.

Avuc. 24-27: AIEE Pacific Gen-
eral Meeting, Spokane, Wash.

AUG. 30-SEPT. 17: 114th national
meeting, American Chemical
Society. Eastern  session,
Washington, D. C., Aug. 30-
Sept. 3; midwest session, St.
Louis, Mo., Sept. 6-10; west-
ern session, Portland, Ore.,
Sept. 13-17.

SEPT. 4-6: ARRL Convention,
Milwaukee Auditorium, Mil-
waukee,

SEPT. 6-11: International tele-
vision meeting, with exhibition
Sept. 2 to 15, Swiss Federal
Institute of Technology, Zu-
rich. Address inquiries to Sec-
retariat, International Tele-
vision Meeting, Gloriastrasse
41, Zurich 6, Switzerland.

SEpT. 13-17: Third Instrument
Conference and Exhibit, Con-

vention Hall, Philadelphia,
Pa.
SEPT. 20-23: Annual meeting,

Associated Police Communica-
tion Officers, Inc., Rice Hotel,
Houston.

SEPT. 27-0O¢T. 1: Third National
Plastics Exposition, Grand
Central Palace, New York
City.

SEpT. 29-Oc¢t. 2: Pacific Elec-
tronic Exhibition and IRE
west coast Annual Conven-
tion, Biltmore Hotel, Los An-
geles, Calif.

OcT. 5-7: AIEE Middle-Eastern
District Meeting, Washington,
D. C.

OcT. 7-9: Second joint meeting,
URSI and TRE, National Bu-
reau of Standards, Washing-
ton, D. C.

OcT. 11-12: PM Association Sec-

MEETINGS

ond Annual Convention, Sher-
aton Hotel, Chicago.

Oct. 12-16: Fifth
Chemical Exposition,
seum, Chicago, Ill.

National
Coli-

OcT. 23-29: Annual convention,
American Society for Metals,
Benjamin Franklin  Hotel,
Philadelphia.

Oct. 25-28: Annual Fall meet-
ing of the Institute of Metals,
Division, American Institute
of Mining and Metallurgical
Engineers, Hotel Adelphia,
Philadelphia.

Oct. 25-29: National Metal Ex-
position, Commercial Museum
and Convention Halls, Phila-
delphia.

OcT. 25-29: Annual Convention,
American Welding Society,
Bellevue-Stratford Hotel,
Philadelphia.

OcT. 25-29: 64th semiannual
convention, Society of Motion
Picture Engineers, Hotel
Statler, Washington, D. C.

QcT. 27-28: Annual Convention,
Society for Non-Destructive
Testing, Hotel Adelphia, Phil-
adelphia.

Nov. 4-6: National Electronics
Conference, Edgewater Beach
Hotel, Chicago.

Nov. 8-10: Twentieth Rochester
Fall Mceting of members of
IRE and RMA Engineering
Dept., Sheraton Hotel, Roch-
ester, N. Y.

Nov. 29-Drc. 1: Conference on
electronic instrumentation in
nucleonics and medicine, spon-
sored by IRE and AIEE, En-
gineering Socicties Building,
New York City.

Nov. 29-DeEc. 4: 18th National
Exposition of Power and Me-
chanical Engineering, Grand
Central Palace, New York.

nel, including stable isotope meas-
urement.

Further information on the con-
ference and registration may be
obtained by writing to C. C. Wilson,
AIEE Headquarters, 33 W. 39th St.,
New York 18, N. Y.

Soviet Television

INDICATIVE of the status of tele-
vision in the USSR is the fact that
one electrical appliance store in
Moscow now has on sale to the gen-

www-americanradiohistorv-com

eral public the Moskvich T-1 tele-
vigion receiver. It is a 20-tube set
with combination f-m radio recep-
tion but only an adapter for record-
playing.

However, reconstruction work is
being carried out at the Moscow
Tele-Center television broadcasting
station, which is still using 343-line
pictures, for changeover to 625-line
pictures. Image clarity at the Len-
ingrad center has been increased to
441-line pictures compared with the
prewar 240-line images. Regulav

(Continued on p 212)
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SIX SOLUTIONS TO YOUR

L R - Federal Selenium Rectifier Equipments

HERE'S FEDERAL'S line of standard D-C Available for
Power Supplies which offer you a conve-

pient, cconomical and always dependasle (A MED[A TE DELIV, ER y

source of direct current for a wide range of
industrial and laboratory applications.

| These attractively styled, compact and T FTIR3300-DS D-C Output—2.32 volts, 50 ETEITETs
efficient units are completely self contained A-C Input—115 volts, 1-phase, 60 cycles
' —ready to connect to your a-c power supply
| —ready to supply d-c power wherever and 2 FTR 3339-BS D-C Output—6-24 volts, 18 amperes
I whenever you want it. Because they are :,fg::pm_usnso veles ek i oy
powered by Federal’s long-life Selenium
| Rectifiers, their service life is practically 3 FIR 312888 - do:‘:gu:;lﬁ-gg )volts, 10 amperes (fil-
l unlimited—with no expendable parts which A-C Input—115 volts, 1-phase, 60 cycles
require frequent replacement. These equip-
ments are conservatively rated, using the A FTR3341-AS D-C Output—28 volts, 5 amperes
new heavy-duty stacks which assure a wide A-C Input—L15 volts, 1-phase, 50/60 cycles
margin of safety to withstand momentary 5 FIR 3246-BS D-C Output—6 volts, 10 amperes (filtered)
heavy overloads. A-C Input—115 volts, 1-phase, 60 cycles
For complete information on these new
d-c power supplies, write to Federal today & FTR 1342-AS Ex;%eor:st?m_é volts, 4 amperes (3 cells 6-3
FTR —Dept. E313. A-C Input—115 volts, 1-phase, 50/60 cycles
An IT&T Associate 4 f } 57 [ 2757/ o A vy, ,"’ adaVa ¥, £75 7

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey

reseorch and eng n2ering organization, of which the Federal " .
Telecommunicot on Loboratories, Nutley, N. ). is & unit. in Canada :—Federal Electric Manufacturing Company, Lid., Montreal, P. Q.

KEEPING FEDEFAL YEARS AHEAD...is IT&T's world-wid?
Export Distributors : —International Standard Electric Corp. 67 Broad $t., N. Y.
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Immediate

- Delivery!
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...on 757A LOUDSPEAKERS
for superlative reproduction!

Finest quality, high efficiency, 30-watt power capacity, fre-
quency response from 60 to 15,000 cycles —that’s the unequaled
combination of features you get in the Western Electric 757A.
It’s ideal for the finest audio systems, for broadcasting or
sound distribution.

For immediate delivery, order today from your local Graybar

Representative or write Graybar Electric Co., 420 Lexington
Avenue, New York 17, N. Y.

Western ElecIric

— QUALITY COUNTS —

DISTRIBUTORS: IN THE U. S. o.— Graybar
Electric Company. IN CANADA AND NEW-
FOUNDLAND— Northern Electric Co., Ltd.

TUBES AT WORK

(continued from p 122)

10 to 80 C. For this reason, less
heating time is required in testing
gas-filled tubes.

In general testing, a few points
should be reviewed before a tube
has definitely been considered bad:

Heater voltage at the heater
terminals of the tube must be at
the rated value. Any poor connec-
tion on one of the heater terminals
will cause a lowering of voltage at
the terminal with a resulting lower-
ing of cathode temperature and an
increasing voltage drop from anode
to cathode during conduction.

The anode, cathode, and grid leads
of thyratrons must make good con-
tact with the caps of the tester to
insure proper current conduction.

Sensitive Transducer

A DEVICE for electrically measuring
mechanical motions or displace-
ments that places no friction load
on the transmitting device and ex-
erts little or no reaction force on
the transmitting device, is the Atco-
tran. It has a linear electrical re-
sponse when actuated by a linear
mechanical motion and operates
from 60-cycle current.

Essentially the Atcotran is a dif-
ferential transformer with a linear
response. It consists of three coils
as shown in Fig. 1. These are

INSULATING
LEADS FORM ™
00|Ls/=: A
STEEL oz o =
ARMAT URE 2
f = f -
?’ SEC A X SEC B
PRIMARY- Y\
ALUMINUM
SHIELD

FIG. 1—Cross-section of coil assembly

wound on a single spool, with a free-
moving armature of magnetic ma-
terial mounted inside the spool.

Alternating current is supplied to
the center or primary coil C and the
magnetic flux generated by this coil
is distributed by the armature so
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DE MORNAY - BUDD
STANDARD TEST EQUIPMENT

For Precision Broad Band Microwave Measurements

A typical, K Band, bench test set-up with power supply and amplifier

The complete line of De Mornay-Budd
standard test equipment covers the fre-
quency range from 4,000 mcs to 50.000 mcs.
It provides all R. F. waveguide units neces-
sary for broad band precision test work re-
quiring extremely high accuracy in attenu-
ation measurements, impedance measure-

To eliminate guesswork, each item of this
De Mornay-Budd test equipment is individ-
ually tested and, where necessary, cali-
brated, and each piece is tagged with its
electrical characteristics. All test equip-
ment is supplied with inner and outer sur-
faces gold plated unless otherwise speci-

ments, impedance maiching, calibration of fied.
directional couplers, VSWH frequency
measurements, etc.

NOW READY

The new DeMornay-Budd catalogue
of Standard Components and Stand-
ard Bench Test Equipment is now
ready. This catalogue features a
36 page “Introductory Concepts to
Microwaves” and “Measurement &
Calibration Procedures.” This cata-

DE MORNAY

THE MARK
OF
PRECISION
logue is available to those request-

ing copies on company letterhead.

CE MORNAY e BUDD INC,, 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK
CABLE ADDRESS “DEMBUD,” N. Y.
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RELIANCE

V+$S

DRIVE

ELECTRONIC ADJUSTABLE-SPEED DRIVE
FOR A-( CIRCUITS Provides centralized control for

simple action, Features starting, quick-stopping, jogging,

inching or creeping, reversing, with infinite speed adjust-

ments and controlled acceleration and deceleration.

HAYDON-TIMED for uccurute action

The all-electric Reliance V*S Drive employs a special Haydon timer
to provide a 30 or 45 second preheating cycle to protect the power
tube, while still cold, against premature application of the load. The
timer also features delayed reset to permit other relays to operate in
the interval and to provide against complete recycling in the event of
momentary power failures. Reliance is but one of hundreds of
nationally known manufacturers relying on Haydon
timers for better product performance. When con-
fronted with a timing problem, take advantage of
Haydon Time Engineering Service. There is a Hay-
don representative near you to discuss and demon-
strate timing motors and devices. For immediate
reference, see the condensed Haydon catalog in
Sweet's File for the Product Designers . . . or write
for your complete copy, with illustrations, applica-
tion information, specifications and dimensional
drawings. If it's about time, call for Haydon.

Write 2409 Elm Street, Torrington, Connecticut

COMPANY, INC.
CONNECTICUT

YOUR PRODUCTS

MANUFACTURING

TORRINGTON

HARNESS TIME TO L

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION
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| TUBES AT WORK (continued)
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FIG. 2—Output voliage as a function of
movement of the armature

that a voltage is induced in sec-
ondary coils A and B.

If the armature is symmetrically
located (centered), the induced
voltages will be equal but if the
armature moves to the left the in-
duced voltage in coil A4 will be
greater than that induced in coil B.
If the armature moves to the right
the voltage in coil B will be greater
than that induced in coil 4.

In normal operation, coils 4 and
B are connected in a series bucking
relationship so that, when the arma-
ture is centered and both coils have
equal voltages induced into them,
the resulting output will be zero. If
the armature moves to the left a
voltage of one phase A will pre-
dominate, and if the armature
moves to the right a voltage of the
other phase B will predominate.
Phase A will differ from phase B by
180 degrees. These relations are il-
lustrated in Fig. 2.

If the unit were connected as il-

BUCKING OUTPUT OF
SECONDARY COILS
A AND B

BOURD(\JN TUBE

A-GC INPUT TO

ARMATURE PRIMARY COIL C

SUSPENDED FROM
TIP OF BOURDON TUBE

FIG, 3-—Application of the pick-up unit to
a Bourdon tube for pressure medasure-
ments
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ERIE "GP" Ceramicons are small and compact, even in high
capacities. Tubular in shape, they require less space than rec-
tangular condensers. They can be wired into position more easily
and quickly where space conditions are close, and thus are
basically easier to handle in any type of installation.

The wide range of adaptability of ERIE “"GP” Ceramicons
simplifies the inventory problem, reduces ‘‘out-of-stock” bottle-
necks, and saves confusion generally.

The enormous popularity of "GP’ Ceramicons is the result

of a combination of their superb performance and economical
cost. Their inherently simple construction results in higher reso-

nant frequencies that are so important in by-passing applications
for FM and Television.

ERIE "GP"” Ceramicons are made in insulated styles in popu-
lar capacity values up to 5,000 MMF, and in non-insulated styles
up to 10,000 MMF. If you haven’t switched to "GP’ Ceramicons
for by-pass and coupling applications, write for full details.

*Ceramicon is the registered
trade name of silvered ce-
ramic condensers made by
Erie Resistor Corporation.
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there are three!

WHERE
BASIC
DESIGNS
IN
ELECTRIC
CONTROLS
ARE
RESULT-
ENGINEFRED
FOR

You

WARD LEONARD

ELECTRIC COMPANY

Sizes 1, 2 and 3 of Ward Leonard's new
Solenoid Contactors are now available

The advantages of Ward Leonard’s re-
cently introduced A-C Solenoid contactor
can now be obtained in 2 and 3 pole
combinations rated up to 100 amperes.

All these sizes provide ‘“Result-Engi-
neered” features which you can't afford
to overlook. Let us point them out to
you . . . Write for our Bulletins 4451,
4452, 4453 and be convinced. Ward
Leonard Electric Co., 31 South St., Mount
Vernon, N. Y. Offices in principal cities
of U. S. and Canada.

RESISTORS « RHEOSTATS « RELAYS . CONTROL DEVICES
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l TUBES AT WORK (continued)
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FIG. 4—Two Atcotrans in a balance cir-
cuit for remote indication or control

lustrated in Fig. 3, and if the por-

tion of the curve in Fig. 2 between

0.05 and 0.1 inch were used, the a-c
| meter pointer would go from zero
to full scale for a Bourdon tube de-
flection of 0.05 inch. The meter
could readily be calibrated in terms
of pressure as applied to the Bour-
don tube.

A null-balance circuit is shown in
Fig. 4.

When both Atcotran armatures
are in their proper position the
outputs of Atcotrans 4 and A’ will
be equal and opposite in phase and
the resultant input to the amplifier
will be zero. No voltage will be ap-
plied to the amplifier phase of the
motor and it will be dominant.

When the pickup device raises the
armature of Atcotran A, phase A
will predominate and the input to
the amplifier and subsequent input
to the motor will be in the proper
phase relationship with the line

| voltage to run the motor and raise

the armature of A’ Atcotran a like
amount and balance the system.

If the pickup device lowers the
armature of Atcotran A, phase B
will predominate and the motor will
run in the opposite direction until
the system is again rebalanced. In
this way the motor will continually
cause the armature of Atcotran A’
to follow the movements of the
pickup, and any pointer or pen cou-
pled to the motor shaft will indicate
or record a motion exactly propor-
tional to the motion of the pickup,
which in the case of a Bourdon tube

| is in turn proportional to the pres-

sure applied to it. Such an arrange-
ment will result in a remote pres-
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T ok new alarm-lock works casily
enough when ycu know the right
buttons to push. Push the wrong
ones, and vou hring the cops on the
run. Like so many other signaling
devices, the alarm-lock is operated
by a Telechron synchronous eleciric
motor.

In this lock, the motor is the low-
cost Telechren H-3. This is the
popular model fer range and radio
signaling,

timers, sequence timing,

control and recording devices. Many

THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR

ELECTRONICS — September, 1948

SWEET'S FitE
foc PRODUCE DISIGHIRS

millions of these versatile motors
are giving long, economical service
in many different types of timing
mechanisms.

These dependable, self-starting
motors give your product the extra
sales appeal of fuwous Telechron
accuracy. Operating in perfect syn-
chronism with the frequency, they
have to be right . . . can’t run fast or
low. Sealed-in lubrication and pre-
cision building assure long, 1roublc-
free life.

www_americanradiohistorv. com

Telechron motors are produced
by the largest maker of synchronous
electric timing motors for over 25
years, and are Underwriters Labora-
tories approved. If vou have a spe-
cial timing, control or recording
problem, why not consult Tele-
chron’s application engineers?
There’s no obligation, of course.
Address Motor Advisory Service,
Dept. M, Telechron Inc., Ashland,
Massachusetts.
Afliliate.

A General FElectric

REG.U.5.PAT.OFF.

SYNCHRONOUS MOTORS
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Write for Shallcross Akra-Ohm Prelcision Resistor Catalog R-1.
_ Let Shallcross precision resistor engineering specialists rec-
ommend svuitable types for your application.

P —

" | MOISTURE SEALED OUT . . .
1 Accuracy and Dependability Sealed in!

T

i Unique, simplified, yet rugged construction
- / characterizes the well-known Shallcross

/ Akra-Ohm hermetically sealed precision re-
/A d sistors. Resistance values up to 20 megohms.

{-_,‘SHA[[CROSS MANUFACTURING COMPANY De_pi._E-98,(o|lingdule, Penna.

Sha"cmSS—the only complete

precision resistor line!
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TUBES AT WORK (continued)

1Y S—

FIG. S5—Electronic phase and voltage-
sensitive relay

sure transmission system of unusual
stability and accuracy.
Another arrangement is shown in

. Fig. 5. The electronically operated

relay will pull in and either close or
open a load circuit, when a small
a-c voltage is applied to its input
terminals. The magnitude of this
voltage required to operate the relay
is determined by the bias control.
When the Atcotran armature is in
a phase A relationship the relay will
not be actuated, but if its armature
moves through the null or zero out-
put position (see Fig. 2) to a phase
B position, the relay will pull in and
actuate a load circuit. Such an ar-
rangement would give off and on
control of pressure or could be used
as an alarm.

If two electronic relays were used
—one connected to pull in on A
phase and one on B phase and the
bias controls were properly ad-
justed we would get three-position
(High—Neutral—Low) control.

Since the Atcotran made by Auto-
matic Temperature Control Co., is
a voltage-producing device a num-
ber of these units may be connected
in series to give an electrical output
which is either the sum, difference
or average of a plurality of vari-
ables.

Video Interference

AS MEMOED to designers and manu-
facturers of television receivers by
1. J. Kaar, chairman of RMA Com-
mittee on Television Receivers,
there is a serious problem of radio
interference that may be caused by
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CONSTANT VOLTAGE

puts the “safety” in safety controls

Without CONSTANT VOLTAGE protection, this self-
sustaining link in the chain of relay points that chart
the nation’s airways, could not successfully perform its
safety function.

It is remotely located, at times almost inaccessible to
service personnel and solely dependent on local power
service. Were it not for a Sora Constant Voltage Trans-
former, its delicately engineered electronic and radio
equipment would be constantly at the mercy of periodic
and unpredictable surges or low voltage levels.

Throughout the entire cross-country system SoLa
Constant Voltage Transformers maintain operating volt-

SOLA

Oil Burner Ignition + X-Ray + Power » Controls * Signal Systems

CorniZierit Votlizge

TRANSFORMERS

Transformers far: Constant Voltage « Cold Cathode lighting « Airport Lighting * Series Lighting
etc. + SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, lilinois

ages at a constant, predetermined level and the nation’s
air-men fly their courses with confidence.

If you are building electrically energized equipment to
operate at precise voltage levels, remember this: it is
more economical to include Constant Voltage protection in
your design than to install it later as a remedial measure.

31 standard types
of SoLa Constant
Voltage Trans-
formers available
in capacities rang-
ing from 10VA to
15 KVA.

Revised Bulletin DCV-192
available on request.
Write for your copy.

Fluorescent Lighting + Luminous Tube Signs

Manufactured under license by: ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia « ADVANCE COMPONENTS LTD., Walthamstow, E., England .

UCOA RADIO S.A., Buenos Aires, Argentina »

ELECTRONICS — September, 1948
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Reg. U.5.Pat.Off.

The completely scientific production of HOLTITE screws, bolts and allied
fastenings is closely supervised through every operation by our skitled Engineering
Staff. From the analysis of raw material to the final hardening, heat-treating and
finishing every operation is meticulously checked and inspected by the latest
scientific devices. Modern comparators throughout the production line supplement
inspection devices to insure absolute precision.

Aided by special research in exfensive chemical and metallurgical fabora-
tories, our engineers are constantly improving me?hods, e\quipment and products
to provide users with the most rugged, uniform and accurate fastenings science can
devise,

HOLTITE Engineered Fastenings effect tighter, stronger, vibration-defying
assemblies with cost-cutting efficiency. Select your next requirements from HOL.
TITE'S complete line . . . your time study records will prove the wisdom of their
continved use.

A

SCREW C

New Bedford.
e Mass.USA
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TUBES AT WORK (continued

video and scanning circuits of tele-
vision receivers.

Since the range from 10 kilocycles
to 4,500 kilocycles is coincident with
those frequencies used in radio com-
munication and radio broadcast, it
is to be expected that wiring and
components in the television re-
ceiver which carry video currents
may possibly radiate or produce in-
duction fields of sufficient strength
to cause interference to other serv-
ices employing radio frequencies.

Interference in the broadcast
band is of particular importance
because receivers for this band may
be located in an adjacent room in
an adjoining apartment in the same
building so that possibly only a few
feet may separate the broadcast
and the television receivers. The
video interference usually sounds
quite mushy and makes itself evi-
dent as a noisy background of vari-
able intensity riding along with the
broadeast program. The intensity
may be S0 severe in some cases as
almost to obliterate completely weak
broadcast signals. In addition to
the mush there may be birdies or
tweets caused by more or less steady
frequency components in the video
signal beating with the carrier.

Intercarrier Audio

A third type of interference may
be found at 4,500 kilo-cycles, in a
band used at airports and for some
fixed and mobile services. This
frequency is found in video circuits
as a result of detection of the tele-
vision sound carrier by the tele-
vision picture second detector since
the difference between the picture
and sound carriers is 4,500 kilo-
cycles. This 4,500-kilocyele signal
will be frequency modulated by the
television sound signal and may be
readily identified and received by
using slope detection in a standard
a-m receiver.

In one instance the 4,500-kilo-
cycle signal interfered with airport
operations at an airport located
over a mile from the offending re-
ceiver. An examination of the re-
ceiver revealed that the installation
was a custom-built one wherein the
video frequency conductor from the
last video amplifier to the cathode-
rav tube was over ten feet in length
and unshielded.

In general. video interference can
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ompact...
Dependable

Endesa Teis o Sy

BT T

Inserting insulating strips in
selector terminal blocks in the
final switch assembly. This oper-
ation goes smoothly because
Natvar Varnished Kraft punchings
are all cleanly cut to the same
size, and do not stick together.

Selector Switch Frames—a part of the 15,000—line
installation of Federal Rotary Telephone Switching
Equipment at _the Rochester Telephone Corpofation,
Rochester, N.

The 7A-2 Rotary System is modern high speed automatic telephone equip-
ment, built by Federal Telcphone and Radio Corporation, Clifton, N. J., an
L. T. & T. associate. It must be both compact and dependable. This calls for
minimum clearances without sacrifice of rcliability of performance or ease
of maintenance.

In the words of one of their engineers:

“To produce a system which fulfills the many complex circuit
requirements of today, which is at the same time sound and robust
mechanically, requires the closest cooperation between circuit and
mechanical designers.”

Natvar Varnished Kraft insulators are an example of this cooperation. Here
an electrical insulating material has been used to provide both electrical
and mechanical protection to the selector terminal blocks and to the ribbon
cable which multiples the terminal banks.

If your requirements call for insulating materials with good physical and
electrical performance characteristics, in bulk or cut to your own specifica-
tions, it will pay you to use Natvar. Get in touch with your Natvar distributor,
or with us direct.

TELEPHONE CABLE ADDRESS

THE N

201 RANDOLPH AVENUE *
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Natvar insulating materials can be furnished
punched to specification and held to close
tolerances, in the finish best suited to the
operation.

NATVAR: RAHWAY, N. J.
WOODBRIDGE

Products

® Varnished cambric—straight cut and bias

® Varnished cable tape

® Varnished canvas

® Varnished duck

® Varnished silk

® Varnished special rayon

® Varnished Fiberglas cloth

® Silicone coated Fiberglas

® Varnished papers

® Varnished tubings and sleevings
® Varnished identification markers
® Lacquered tubings and sleevings
@ Extruded vinyl tubing and tape

® Extruded vinyl identification markers

Ask for Catalog No. 21

NAL VARNISHED PRODUCTS

NEW

JERSEY
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1,000,000,000 to one!

with these BALLANTINE instruments

s T e

",
**“A.C. VOLTS “«

MODEL 300
ELECTRONIC
VOLTMETER

MODEL 220
DECADE :
AMPLIFIER

MODEL 402
MULTIPLIER -

since 1935
the only VOLTMETER
featuring a simplified
LOGARITHMIC SCALE

ONE BILLION TO ONE—This enormous range of
AC voltages —is easily covered by the Model 300
Voltmeter, Model 220 Decade Amplifier and Model
402 Multipliers illustrated above. The accuracy is
2% at any point on the meter scale, over a frequency
range of 10 cycles 1o 150 kilocycles. The Model 300
Voltmeter (AC operated) reads from .001 volt to
100 volts, the Model 220 Amplifier (battery operated)
supplies accurately standardized gains of 10x and
100x and the Model 402 Multipliers extend the range
of the voltmeter to 1,000 and 10,000 volts full scale.

Descriptive Bulletin No. 10 4vailable

BALLANTINE LABORATORIES, INC.

BOONTON, NEW JERSEY, U.S.A.
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TUBES AT WORK (continued)

be reduced by using short connect-
ing wires shielded by running them
in fairly close proximity to conduct-
ors at r-f ground potential. A brute-
force method would be to enclose the
whole receiver in a cabinet having
a screen shield built completely cov-
ering its inner surface. Secreening
cannot be put over the face of the
picture tube, so some radiation
occurs through the face of this tube.
In an experimental receiver the
residual interference was further
reduced by employing a picture tube

- having a special conductive but

translucent coating applied to its
face and grounding the coating to
the chassis.

Scanning Circuits

Scanning systems develop pulse-
type and sawtooth-type waves hav-
ing fairly steep decay characteris-
tics (short-time decay). An analysis
of the frequency spectrum vre-
veals the presence of fairly strong
harmonics of the line (horizontal)
and field (vertical) frequencies.
The harmonics of the field fre-
quency, being harmonics of 60 cy-
cles per second, are ordinarily not
bothersome at radio frequencies
because the amplitude usually falls
off inversely with the order of the
harmonie.

This is not true in the case of the
horizontal frequency because the
fundamental is 15,750 cycles per
second, and is therefore itself a
radio frequency. Harmonics of
sufficient amplitude to cause inter-
ference to broadcast service have
been observed. This type of inter-
ference makes itself evident in the
form of birdies or tweets caused by
the harmonics beating with the
broadcast station carriers.

This type of interference is quite
annoying and does not change in
intensity with picture content, but
may change in intensity if the size
and linearity controls are adjusted
or if a person walks up to a tele-
vision receiver and changes the
radiated field intensity by an
antenna effect. A satisfactory cure
for this type of interference has
been found by the employment of
grounded shielding. The compo-
nents requiring shielding usually
are the sweep yoke, the high-voltage
rectifier system for the picture tube

1 second anode if the h-v supply is
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Mognavox presents

§ Important New opeakers

12" and 15" electro dynamic and permanent magnet type speakers special-

y E” gl T ly designed for use in deluxe radio-phonographs, electronic organs, sound
w 7 5 ‘ ‘ film projectors, coin operated phonographs, public address systems, ete
e\
Model Type Max. Field Copper Magnet Size Diameter
12E3017  Electro Dynamic 3 lbs. — 12"
12E1037  Magneto Dynamic = 1.00 Ib. 12"
12E1537  Magneto Dynamic = 1.47 lbs. 127
12E2237  Magneto Dynamic = 2.15 |bs, 12"
15E3017  Electro Dynamic 3 lbs. = 15"
15E1037  Magneto Dynamic — 1.00 Ib, 15"
15E1537  Magneto Dynamic - 1.47 Ibs. 15"
15E2237  Magneto Dynamic = 2.15Ibs, 15"

The 12" size will handle 15 watts maximum speech
music audio power and the 15/ size, 18 watts.

THE MAGNAVOX COMPANY specializes in quality speakers for every
type installation. Over 100 different models are produced in the
modern new Magnavox speaker factory at Paducah, Kentucky.

The nation’s most efficient loud speaker plant, plus all the
research and experience amassed in thirty-three years of setvice to
the radio industry, enables Magnavox to meet your specifications
exactly. Write for complete new speaker catalog today.

The Magnavox Company « Sales and Engineering Offices
Components Division « Fort Wayne 4, Indiana

Magnavox is the oldest and largest producer of quality loud speakers!

MQSHCVOX

has served the radio industry for over 33 years

The Magnavox Company of Kentucky, at Paducah
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How to put faraway suppliers
close to *home”

4 " -
SN

Fow TS
S el . 3

What if suppliers are thousands of miles away? When you
specify Air Express, you cut down delivery of equipment,
supplies and finished products to a matter of hours. Air
Express is the fastest service there is. Remember—large in-
ventories are expensive. You can keep them low by getting
what you need in hours.

Air Express goes on every flight of the Scheduled Air-
lines—places the most distant suppliers only hours away.
And you get fast pick-up and delivery service at no extra
cost. Rates are low. Use Air Express regularly and keep
things hustling.

Specify Air Express-Worlds fastest Shipping Senvice

eLow rates—special pick-up and delivery in principal U. S.
towns and cities at no extra cost.

eMoves on all flights of all Scheduled Airlines.

e Air-rail between 22,000 off-airline offices.

True case history: Sacramento, California, dairy regularly gets
replacement parts and equipment by Air Express. Keeps in-
ventory low—gets things in hours. Typical shipment: 32 lbs.
of parts picked up in Detroit 7 P.M., in use at Sacramento next
afternoon. 2039 miles, Air ixpress charge $19.65. Any distance
similarly inexpensive. Phone Air Express Division, Railway
Express Agency, for fast shipping action.

GEIS THERE FIRST

AIR EXPRESS, A SERVICE OF RAILY EXPRESS AGENCY AND THE

Rates include pick-up and delivery door
to door in all principal towns and cities

TUBES AT WORK (continued)

derived by the “kick” across the
horizontal output transformer, the
horizontal sweep amplifier tube and
horizontal sweep-damping tube, if
employed.

Visual Examination of
Crystal Modes

UsE of the Megasweep, a sweeping
oscillator with output between
50-ke and 500-mc (ELECTRONICS,
Aug. 1947, p 112), makes possible
the visual observation of crystal
modes.

The sawtooth sweep voltage of
the sweeping oscillator is applied to
the horizontal plates of an oscillo-
scope, providing a horizontal de-
flection which is proportional to
frequency. The frequency-modu-
lated output signal of the sweeping
oscillator is applied across a quartz
crystal; and the voltage across the
crystal, after rectification and fil-
tering, is passed on to the vertical
deflecting plates of the oscilloscope.
With the sweeping oscillator ad-
justed for maximum sweep, the
oscilloscope pattern will show those
crystal modes lying within the
sweep width.

The maximum sweep of the in-
strument is usually about 30 mec,
but it ean, with some loss of linear-
ity, be brought up to about 70 me.
As the sweeping frequency passes
through the crystal frequency or
one of its odd harmonics, the crys-
tal impedance and the rectified volt-
age across it become minimum.
Since this absorption occurs peri-
odically at the sweep rate, a sta-
tionary pattern is seen on the
oscilloscope with pips correspond-
ing to the series resonant modes of
the crystal.

As the center frequency of the
sweep is shifted, higher modes can
be seen to appear on the pattern.
With the sweeping oscillator ad-
justed for narrow sweep, the pat-
tern of an individual “pip” occupies
a large area on the oscilloscope and
can be studied in detail.

In a typical test using a 10-mc
fundamental crystal, the modes
were traced up to the 11th, a fre-
quency of 110-mc. The size of the
pips was noticeably different, the
variation being due either to differ-
ent mode strengths or amplitude

scHEDULED AIRLINES OF THE uL.S.
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k. RESISTANCE CHANGE
2.0} vs. TEMPERATURE OF
| wl—| "CUPRON" |
] o . v
EVERY KNOWN TEST QUALIFIES < i
WILBUR B. DRIVER ALLOYS FOR Lo 7
Zi
SUPERIOR INSTRUMENTATION! 515 /.
R P il
Photomicrographic checking of grain size and 0 i—r Iy ]
guality of metals is only one of the exhaustive ~ I AJ:
tests which Wilbur B. Driver resistance alloys are [ [T | |
subjected to throughout production. There are =S T " DEGR:ES
many others including ASTM life, tensile strength, 20 : it Ioh o —
. h 0 00 300 400 500 °“cC
yield point, hardness, micrometer and thorough 68 212 392 572 752 932 ©f
testing for resistance. These constant checks plus
industry-old experience, are the reasons you can CUPRON:
derend on all Wilbur B. Driver alloys to perform S ¥eR by TRED TS ETC. g
as epecified. The alloys listed are so produced, and RANGE OF TEMPERATURE.
are especially recommended for inslrumen(a,tion. MANGANIN:

FOR METER AND INSTRUMENT SHUNTS,
LOW TEMPERATURE COEFFICIENT. LOW
THERMAL EMF AGAINST COPPER

EVANOHM:

HIGH RESISTANCE AND LOW TEMPERA.
TURE COEFFICIENT -REDUCE SIZE AND
INCREASE OHMIC STABILITY OF WIRE
WOUND RESISTORS

WILBUR B. DRIVER CO.

150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY
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MOSINEE

Maore than ?{I/Lm”

In the field of electronics and the electrical
goods industry, MOSINEE stands for paper-base
processing materials with scientifically
controlled chemical and physical properties, high
quality standards and depcndable uniformity . ..
with good dielectric strength, high tensile or tear
strength; proper softness or stiffness;
creped with controlled stretch or flexibility: specified
pH for maximum-minimum acidity or
alkalinity: accurate caliper, density, liquid repellency

or absorbency . . . or other technical

characteristics vital to your quality standards and

PI‘OdUCtiOH requircments.

MOSINEE PAPER MILLS COMPANY - MOSINEE, WIS.

“Esserdecel //)ﬂ/u-'/@ c,"//(lllll/(l(‘v/l{’l(‘/l-) e

5
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TUBES AT WORK (continued)

modulation in the output. Using
the wavemeter incorporated in the
instrument, the frequencies of the
modes were measured and found
to be 20-mc apart.

Acoustic Well Sounder

DETERMINATION of the (luid level
in the annular space between the
casing and the tubing of an oil well
is being done with an acoustic
method.

A small pressure-tight chamber
attached to a casing outlet at the
surface of the ground containg a
microphone and a mechanism for
firing a blank cartridge. The sound
of the explosion travels down the
annulus between the tubing and the
casing: the sound is partially re
flected at all obstructions such as
tubing collars and tubing catcher,
and is finally reflected almost
totallv at the top of the column of
oil whieh usuallv extends some
distance above the pump.

The sound of the initial explo-
sion, and also all of the reflected
pulses are transformed into an
electric current by the microphone
within the chamber attached to the
well-head. This current is ampli
fied and recorded on a moving strip
of paper by means of two pen-and-
ink recording galvanometers oper-
ating simultaneously.

The reflection from the top of
the fluid appears on the record as
a large disturbance superimposed
on a succession of small kicks which
result from the weak retlections at
the tubing collars. Thus the top of

Well attachment ready for firing. Sound
traveling down is partially reflected by
obstructions and surface of cil
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L lionity ”
ﬂ(:ﬁ, HE51GH5
CERAMIC #/7-Leowe/ CAPACITORS

* Registered Ds: ign, U.S.A., U.K. and other territories

for R.F. Heaters and Transmitters

ULC of England, pioneer manufacturers of ceramic .

transmitter capacitors, now introduce a range of capacitors &4”0/0 e ﬁ | R 8 7{ 77‘/’ =
which embody the accumulated experience of many years. Type _{ HLS2031; HLT2021] HLT2021| HLC201 1/HLC2014%
They are acclaimed for their outstanding electrical Capacitance | 125pF ' 300pF 600pF | 800pF | 1000pF
performance and rugged construction by leading British Mzx. RF. Load  7OKVA  50KVA | 45KVA | 25KVA | 40KVA

and European manufacturers of R.F. Heaters and Peak Voltage | T.5KN | 7.5Kv | 7.5KY | 7.5KV 7.5KV

Transmitters who have used U.LC Ceramic capacitors Max. R. F. Current 30 Amps. 30 Amps.30 Amps. 30 Amps. 30 Amps.
at the rate of 1,000,000 KVA in 1947 alone. Further Body Dimensions {lg"xzytnyxsyflg”x3yng"x3y 1" x 34"
details furnished on request, All orders and enquiries to :— i K Lead-through type, all other examples tag type,

“I.c UNITED INSULATOR CO. LTD

Un:ur/oasseo/ | ) ce-ramics

TOLWORTH . SURBITON . SURREY - ENGLAND “ CABLES: CALANEL - SURBITON . SURREY
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Usability Unlimited

the new Astatic
0S, 0D and 0SC MODELS
“ CRYSTAL,
DYNAMIC
and CERAMIC
MICROPHONES

The Ideal Microphone for Many
Uses — Public Address, Recording,
Inter-office and Portable Com-
munications.

IT‘S A PACESETTER . . . a major new accomplish-

ment in terms of quality performance at modest

With CB Base

For desk nse. Dark
brown plastic.

cost. And, still, that is only part of the story of this
new Astatic Microphone. It has usability unlimited!
It is so designed that it may be used in a variety of
ways shown in illustrations. Extra convenience in
Lles 0n Its Felt all applications is offered by optional models with
Covered Back Type "'S" off-on switch. Crystal and Ceramic models
furnished in dark brown, streamlined plastic case;
Dynamic models in die.cast case.

Work on AC.DC or standard circuits. Crystal and
Ceramic models available with substantially flat re-
sponse or rising characteristics in the voice range.
Dynamic models incorporate Astatic’s newly devel-

oped circular, Alnico 5 magnet, which doubles flux

As Hand Mike

Tapered contours al-
low firm, effortless
grip.

4

density, providing higher output level, extended
range, and more stability, permitting highest quality
performance in these more compact units. CB Base,
stand adapter and hang-up bracket are accessories,
and may be purchased separately.

Write for prices, additional details

SPECIFICATIONS

30-10.000

™ Recommenied | Outpat Frod
| & Typ Load Level Respoise Chraraeteristics

° Impedanes tAppros cps
Mounted on Floor Stand | os Crystal 5 Meq 50 db 30-10.000 Substantially Flat

: ] 0s Crystal 5 Meg 50 db 3010000 | Rising Characteristics

Special adapter is op Dynamic 500 Ohm 52 db 30-10.000 | Substantally Flat
uriversal fitting for ODH Dynamic 5 Meg 50 db. 36-10.600 | Substantially Flat
conventional stands. OsC Ceramic 5 Meg 62 db 3010000 | Substantially Flat

Cezamic 5 Meg 62 db Rising Characteristics

Listed in The Radio Industry RED BOOK

Astatic Crystal Devices Manufactured under Brush Development Company patents

CORPORATION
CONNEAUT, OHIO
1N CANADA: CANADIAN ASTATIC LTD, TORONTO. ONTARIO

With Hang-up Bracket

Hangs in automo
biles. etc.. safely.
easily accessible.
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TUBES AT WORK (continued)

the fluid is located with reference
to the natural scale of tubing col-
lars. The interpretation of the
record requires only the counting
of the number of tubing joints ex-
posed above the fluid.

As employed in the Keystone
Sonolog, the two simultaneous re-
cording channels are adjusted per-
manently for best response to
different events, which makes it
possible to dispense with critical
adjustments, and semiskilled per-
sonnel obtain satisfactory results.

The instrument is designed for
portable operation and consists of
three components, the well-attach-
ment, the amplifier-recorder and a
power converter operating from a
six-volt storage battery. The log
is available immediately without
any intermediate processing since
pen and ink are used.

Power Converters for
Television

OPERATION of television receivers
from a d-c power line can be ac-
complished by using the vibrator-
type converter whose circuit is
shown in the diagram. It incorpo-
rates a frequency control (potenti-
ometer R) which permits adjusting
the vibrator to a frequency of 60
cycles to prevent distortion of the
picture.

Although most cities are supplied
exclusively with a-c power lines,
there is still a significant number
that contain d-c districts. New
York City, for example, has 316,000
d-c meters, Boston has 58,000, and
Chicago has 26,000. And television
stations are now operating in all
three cities.

The circuit shown is that of one

El
;
—¢ 'i| + .‘W‘—I—
02 1 1, =3 | ost osg
= T sy
: 20005 (52 60cCPs
5N 1 3 S T
RS N o
X = [
i | 3 $05
- | | §—=t° |
1,000 | | e 05| vy
= =t | x| 705
Loy e O el s < )
— < i J BN
01 ] 216 |
. _F
i 03 0.55' h, sy
b ol 00 = -C
SN WP Y 17 Y. -
05% j_—;3_5’0.5

Adding potentiometer R to a vibrator power
supply permits frequency adjustment
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SUPERIOR ELECTRIC COMPANY
PROTECTS THEIR

AutomATIC VOLTAGE REGULATORS
WITH

MAGNETIC CIRCUIT BREAKERS

In a Bulletin advertising the high quality equipment shown
at the left, the manufacturer states that since the first
STABILINE Voltage Regulator, Type EM was built, many im-
provements have been added, among them “a fast-trip mag-
netic type circuit breaker to perform two functions. It eliminates
the task of replacing fuses when the current is overloaded,
and also acts as an ON-OFF switch.” This emphasizes the
convenience of the HEINEMANN CIRCUIT BREAKER.

POSITIVE "%t FLEXIBLE Protection

In the above equipment Circuit Breaker is installed in the A (=TT
brush lead of the Powerstat vasiable voltage transformer. When a2
the load exceeds the current rafllg of each individual trans-
former, the Circuit Breaker opens, eliminating any chance
of injury to any part of the equipment.

These breakers are instantanecus on sho@hcircuit, but a mag-
netic-hydraulic iime delay mechanism allowS@gssage of slight,
temporary overload. If this overload continues Béyond the time-
delay limit, the kreaker trips. Magnetic blowout Playides high
and fast interrupting capacity. ;

Your equipment czn be equally well protected by
installation of

HEINEMANN MAGNETIC CIRCUIT BREAKERS

Write for further information

T —— e
e HEINEMANN ELECTRIC COMPANY
W k 97 PLUM STREET - TRENTON, NEW JERSEY
ELECTRONICS—September, 1948 o 15:
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FOUND! n way TO CUT PRODUCTION ™= *mx ——
COSTS 25% AND STILL IMPROVE QUALITY converter made by Electronic Labo-

ratories. It is filtered to less than
one microvolt throughout the f-m

and television bands, and powers a
‘ receiver rated up to 230 watts. A
second model supplies up to 475
watts. These ratings are applica-

ble to equipment having a high
power factor, from 80 to 100 per-

cent, such as is normally found
| on transformer-operated devices.
L

SOLDER SPECIALISTS Baseline for Visual

FOR OVER 58 YEARS ‘ ’;E ? ’ o 0 Alignment Systems
- By ErrioTT A. HENRY
Glove Products Corp

Bridgeport, Conn.
‘ ACTIVITY in the television field has
stimulated interest in sweep-fre-
quency generators and visual align-

ment systems. The time saving and
| ease of adjustment inherent in vis-
Three cores for the price of one! Speedier action'! ual systems outweigh the initial
More operations per pound of solder! Test after cost of equipment and t.he difficulty
in making accurate gain measure-
ments. Precise gain measurements,
as well as a more accurate picture
of the gain-frequency characteristic
of the amplifier or net work, may be
obtained if a reference of zero volt-
age (baseline) is provided on the
cro screen.
The baseline may be obtained by
blanking the return sweep within
the sweep generator or by blanking

CHECK THESE FEATURES the input of the Verti'cal. amplifier of
Alpha TRI-CORE ROSIN-FILLED Solder fhieaton 155 e NPT O ey

generators do not incorporate in-
ternal blanking, and as physical or
electrical considerations present
conversion problems, the latter

test in radio plants has proved that Alpha Tri-
Core is more cfhicient and more economical than
conventional solders. Our engineers will be glad
to demonstrate these dollar-saving features in

your plant. There is no obligation  just call on us

* 99.9% pure, water-white rosin used exclusively!

* Non-activated! No rejects due to corrosion!

* Adapted to your production needs: an American method is to be preferred.
solder designed for American production; manu- While electrical blanking, ob-
factured and stored here ready for delivery! tained by keying one of the cro
* No toxic, obnoxious fumes! y amplifier stages, might be used, it
* 25% more joints per hour per pound of soider!” & will not produce satisfactory results

* Cut your solder cost with Tri- Cores — 5 to 15% as the d-c component of the rectified

less tin and stiil get better resuits than possible
with other solders using more tin. -

; R R, /
* Tri-Core available in diameters as large as* TN

Ya”, and heavier—down to .020" and finer. l cy

other ALPHA PRODUCTS include: Gy (==
TRI-CORE "ENERGIZEDROSIN-FILLED SOLDER;

TRI-CORE *'LEAK-PRUF"’ ACID-FILLED SOLDER,

SOLID SOLDER WIRE; PREFORMS (rosin and ' ]
acid-filled); BAR SOLDER,ANODES AND FOIL. l

LALPHA METALS, INC., 371 HUDSON AVENUE, BROOKLYN 1, NEW YORK FIG. 1—Simplified circuit using battery to

charge capacitor
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outstanding advantage offered
in Highest Quality Potentiometer

GIBEBS
MICROPOT

“Integral Molding” . . . Exclusive

Gibbs Engineering Development. ..
Forever Locks Coiled Resistance Element
and Terminals into One Integral Unit
with Housing. .. Assures Unequalled and
Permanent Operational Accuracy.

-..and only the

MICROPO

has it!?

GUARANTEES

Result of
“INTEGRAL
MOLDING*

process . . .

{ Make-ready for
“INTEGRAL
MOLDING™
process . . .

Resistance element and terminals
are one integral part of housing

The coiled resistance element
is threaded on the molded core

OTHER IMPORTANT FEATURES OF GIBBS TEN-TURN MICROPQT

Write Todav ! ® Resistunce output is directly

proportional to shaft rota-

and accurate settings — per-
manently.

For engincering
specifications and
complete detail
folder. Submit
any problems to
our engineering
staff for recom-
mendations.
Units for imme-
diate shipment.
— 1,000 to 30,000
ohm range. Spe-
cial resistance
values made to
order.

ELECTRONICS — September, 1948

tation through a full 3,600
degrees within +0.19: this
linearity is carried right 1o
the ecounter clockwise stop.
In the Gibbs MICROPOT
such results are obtained
by precision manufacturing
and methods.

® ’recision ground, stainless

steel, double thread, lead
screw guides the rotating
contacty guarariiees smooth
action, low uniform torque

® Rotor assembly, supported
on two bearings, assures
long life and low torque.

® Ends of resistance element
soldered to terminals before
molding.

@® Anti backlash spring in con-
tact guide—assures you pos-
itive setlting and resetting.

® The 43%" length of resis-
tance element gives you a
finer resolution.

DEPT. 34 GIBBS Division

wAwwW-americanradiehistorv-com

THE GEORGE W. BORG CORPORATION

Delavan o Wisconsin
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o quotoﬁons to cover Y

\\\\

(| RIGHT]

ontact is required to a movning p:;:,-
ofter pnusual operating c

cious metal rings.
their alloys,

Where electrical ¢ |

i tal rings

. gted precious mé .

pu i a real saving in cost over solid Pre >

Gold, or platinum, of palladium, Ry
base metal, such as copper

acteristics ot
Silver of .
bonded to the required

. make possible -
alloys Uniform contact resistance

. Low noise jevel
selected temper
Mechanical strength
. Corrosion resistance -
. T.hese rings are nNOwW being usej n SF:‘d ¥ ey
tators, Radar, @ . ‘
el iy ical devices.
eokey = otlemiometers, and other electro mechcmendc’ﬁons 10
me(n;S’ Pngineers will be p\eosed to make recomm
ur e e
i We would als
ur re virements. : :
i ; our specifications.

for essential wearing quality

tric motors,

PRODUCTS

with '\ SHEETS » WIRE @ TUBING © SOLDERS © FABRICATED PARTS AND ASSEMBLIES

D. E. MAKEPEACE COMPANY
Main Office and Plant, Attleboro, Massachusetts

NEW YORK OFFICE, 30 CHURCH ST, © CHICAGO OFFICE, 55 EAST WASHINGTON ST.
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be pleased 10 submit

| TUBES AT WORK (continued)
|

| wave will be lost in coupling to the
cro and a d-c component, equal to
the plate voltage difference of the
| keyed stage, will be added and ap-
pear on the cro screen. Since it is

necessary, to produce an accurate
‘ picture of the gain-frequency char-
acteristic of the network under test,
| to transfer the d-c component of the

rectified wave to the cro screen and
| since this is readily accomplished
| by periodically restoring the cro
vertical amplifier to its zero operat-
ing condition, mechanical blanking
was chosen.

Basic Operation

For an explanation of the trans-
fer of the d-c component, reference
is made to Fig. 1. With switch 2
open, when switch 1 is closed, with
the battery polarity as shown, C,
charges through R, and R.. The
direction of current flow makes the
erid of T. go positive and the cro
spot to move upward. When C,
becomes fully charged, current
ceases to flow and the grid returns
to its static value. The spot returns
to its former position and nothing
further happens as long as condi-
tions remain unchanged.

Now if switch S, is momentarily
depressed, C. will be discharged
through R. while the battery will be
protected by R. The direction of
current flow is now such as to make
the grid of T, go negative and the
cro spot to move downward. There-
fore if S, is made to operate rapidly
and to have equal off and on time,
the pattern obtained will be a series
of square waves, the magnitude of

which will be an absolute propor-
tionality to the battery voltage as
C, has had a charge alternating be-
tween zero and full battery voltage.

By substituting the load of the
linear diode detector for the battery,
adjusting switch S, on-time to 180
degrees of the modulation eycle, and
providing a means of phasing the
start of S. on-time, either the up or
down sweep may be blanked and the
baseline, equivalent to zero voltage,
obtained.

Resistor R should have a value at
least four times greater than the
diode load resistor to prevent the
discharge of the diode capacitor
during switch S. on-time. Switch
S. must be capable of very fast ac-
tion and have very low contact re-
sistance. A relay with the mercury-
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SPECIFICATIONS

RANGE: 2,000 ohms to 50,000 megohms
in five overlopping ranges; zero to 100
volts, d-c as o vacuum-tube voltmeter.

ACCURACY: within 2=5% of indicated
value from 30,000 ohms to 3 megohms;
within +8 % from 3 to 3,000 megohms
when the central decade of scale is used.
Voltage measurement accuracy is +2%
of full scale.

SCALE: standard direct-reading ochmmeter
calibration is used; scale is illuminated.
VOLTAGE ON UNKNOWN: does not
exceed 106 volts and varies with meter

indication.

INPUT RESISTANCE: for voltage measure-
ments input resistance in megohms is
indicated by selector switch. On the
“infinity"” position, resistance is greater
than 20,000 megohms.

TEMPERATURE-HUMIDITY EFFECTS: over
normal room temperature ond humidity
ranges, accuracy is substantially independ-
ent of either.

DIMENSIONS: 10 x 8 x 514 inches.

WEIGHT: 814 pounds, net.

90 West St., New York 6

ELECTRONICS — September, 1948

GENERAL RADIO COMPAN

Moy 3,
¥ CALE
e Gl S

THI5 NEW MEGOHMMETER 1s very similar to the usual ohmmeter
except that a vacuum-tube vcltmeter is used as the indicating
device. It is a-c operated and direct-reading in five overlapping
ranges from 2,000 ohms to 50,000 megohms. The a-c power supply
is regulated to make readings of the instrument independent of
supply voltage variations.

This megohmmeter is very useful for moderately high resistance
measurements such as leakage resistance of cables and insulating
samples, locating defective insulation in electrical machinery, and
particularly for the determinarion of moisture content of wood,
paper and other products. By means of a panel switch it is con-
vertible to use as a d-¢ vacuum-tube voltmeter for measurements
up to 100 volts, d-c.

The Type 1861-A Megohmmeter is convenient to use, accurate
and stable.

TYPE 1861-A MEGOHMMETER . . . . . . . . . . . $130.00

Cambridge 39,

Massachusetts
950 N. Highland Ave., Los Angeles 38

920 S. Michigan Ave., Chicago §

wwWw.americanradiohistorv.com
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TUBES AT WORK (continued)

‘ SWEEP - AMPLIFIER

GENERATOR OR
NETWORK

FOR MOBILE
F-M RADIO

PHASE
SHIFT

LINEAR
DIODE i A
» Hl | 8ASE

FIG. 2—Conventional circuit for single im-
age alignment

wetted type contacts is recom-
’ mended to provide the clean base-
line and fast action required.

Single Image Aligninent

A common arrangement for
single image alignment is shown in
| block form in Fig. 2. Here the
sweep generator uses sinusoidal
modulation and a sinusoidal time
base is used to produce a linear fre-
quency-time pattern. With the
| modulation and time base voltages
| in phase, a single image will be
|

seen, assuming no distortion, with
the up and down sweeps coinciding
R _7 at all points. With this arrange-

I I | ment only the a-c component of the
rectified wave is viewed and no
knowledge of the actual instantan-

eous voltage is obtained.

C R YS TA L U / ~ I T S | The practice of using a sweep-
| width very wide in comparison to
the pass-band of the network under
test to obtain two points of assumed
zero voltage (F,.. and F,..), may
| lead to a false picture of the gain-
Widely used for all forms of mobile com- | frequency trace. A more accurate
munications equipment, RH-7 plated crystals | picture of the steady-state char-
offer a standardization on one holder, with acteristic of the network under test
is obtained by using a narrow
sweep-width and the baseline for

accurate gain measurements.
Small, compact, and hermetically sealed, Figure 3 shows the blanking unit
the gold vapor plated RH-7 is built to with- in block form connected to the com-
stand rough treatment in every mobile radio mon arrangement of Fig. 2. The

an option of pins or wire leads, to cover |
every frequency range.

application.

Standardize now with RH-7. BASELINER
g:ﬁ_.s.?' SWITCH HIGH -
WRITE FOR BULLETIN RHCX ST fof Tiwe |t SPEED
0-360° CONTROL S.fC'H

E NE 8|
REEVES*=HOFFMAN JIISEsaEON:

CORPORATI ON

CHERRY AND NORTH STREETS ° CARLISLE, PA. FIG. 3—Addition of the Baseliner provides
zero reference trace
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Federal’s Complete New Multi-channel Communication System

¢ UHF, Broad Band, FM Radio Link
FTR 9-H-1 Short-Haul Carrier. (INd
| == FIR Carrrier Telephone and
FIL13-A
Radio Link Telegraph Equipment
f-_TYPI(I.l 8 CHANNEL
WIRE COMMUNICATION SYSTEM e offer you new flexibility and economy

with Radio Link for river crossing

for multi-channel wire or radio systems

Federal’s new UHF broad band radio link, for multi-
channel telephone and telegraph service, can be used
as a complete communication system—or as an inter-
mediate link in cable or open wire systems. It is

A & B~ Three 9-H-} Carrier Channel Terminals Q\\
especially designed to provide economical communi-

| ond One Physical Channel
C—Radio and Carrier Terminating Equipment

4 CHANNELS cation over mountainous, swampy, or soft terrain where
pole lines are costly or impractical—and for spanning
[ TYPICAL 7 CHANNEL wide rivers, lakes, bays or inlets.

RADIO COMMUNICATION SYSTEM
with one or more intermediate repeaters

The FTL-13A radio link equipment has a total usable

B ) o s communication bandwidth from 200 to 60,000 cycles.
i ~—~pqm It operates in the 890 to 960 Mc UHF band, offering
7 CHANNELS 7 CHANNELS the economy of low transmitter power and highly
A—Six 9-H-1 Carrier Chonnel Terminals 2 3 .
e n:'y:‘a‘ul = efficient directive antennas.

B—FTL 13-A Radie Link Tremsmittor
(—FTI. 13-A Radio Link Receiver

Write Federal today for complete information on this
S new type of communication system. Dept. H-113.

@

e ;' ederal Ilephone and Radio (orporation

100 KINGSLAND ROAD, CLIFTON, NEW JERSEY

research and engineering organization, of which the Federo!
Telecommunicotion Laboratories, Nutley, N. J., is a unit.
———

tn Canada: Federal Electric Manufaciuring Company, Ltd., Montreal, P. Q.

MEEPING r:o:aAL YEARS AMEAD...is IT&T's world-wide
Export Distributors:  International Standard Electric Carp. 67 Braad St., N. Y

ELECTRONICS — September, 1948 159
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BENDIX-SCINTILLA

the finest ELECTRICAL CONNECTORS
money can build or buy!

AND THE SECRET IS SCI N FLEX!

Bendix-Scintilla* Electrical Connectors are precision-built to
render peak efficiency day-in and day-out even under difficult
operating conditions. The use of “Scinflex” dielectric material,
a new Bendix-Scintilla development of outstanding stability,
makes them vibration-proof, moisture-proof, pressure-tight,
and increases flashover and creepage distances. In temperature
extremes, from —67° F. to +300° F., performance is remark-
able. Dielectric strength is never less than 300 volts per mil.

The contacts, made of the finest materials, carry maximum
currents with the lowest voltage drop known to the industry.
Bendix-Scintilla Connectors have fewer parts than any other
connector on the markei—an exclusive feature that means

lower maintenance cost and better performance.
*REG. U.8. PAT, OFF,

Write our Sales Department for detailed information.

o Moisture-proof, Pressure-tight o Radio Quiet e Single-piece Inserts
e Vibration-proof e Light Weight et High Arc Resistance o
Easy Assembly and Disassembly e Less parts than any other Connector

Available in all Standard A.N. Contact Configurations

BENDIX

SCINTILLA

WWW-ameriecanradiohistory eom

TUBES AT WORK (continued)

phase-shift network in the Base-
liner is adjusted to make the switch
ON time start with either F... or
F... The switch time control is
used to adjust the switch ON time
to exactly 180 degrees.

With single-image alignment,
the procedure is the same as where
no blanking is used. With double-
image alignment, the blanking is
not used until alignment is com-
plete. After alignment is complete
the blanking is used and one image
disappears, being replaced by the
baseline. Absolute gain measure-
ments may then be made.

External input connections allow
the use of any switch rate from one
to sixty cycles. As the switch con-
tacts are single-pole double-throw,
the unit may also be used as a high
speed mechanical switch (up to 60
¢ps) to replace an electronic switch.
It is most advantageous where one
or more of the signals to be
switched has a d-c component that
it is desired to preserve.

REFERENCE

(1) Frantz, The Transmission of a Fre-
quency Modulated Wave Through A Net-
work, Proc. IRE, Mar. 1916.

PHOTOMETER incorporating a mag-
netic amplifier has an indicating in-
strument requiring 5 milliamperes
for full-scale deflection instead of a
few microamperes as is usually re-
quired. The instrument, made by
Electro Methods Ltd. (London,
England) is thus quite rugged. The
photosensitive element can be either
a barrier layer or a photoemissive
type capable of delivering 0.1 micro-
watt at 3.5 microamperes to the
magnetic amplifier. The indicating
instrument requires about 250 mi-
crowatts for full-scale deflection,
and thus the amplifier provides a
power gain of 2,500; it is linear
within =2 percent of full-scale out-
put over its operating range. A 5-
percent change in the 50-cps power
supply voltage produces only a 1-
percent change in output current.
Adjustments on the meter enable
the zero and sensitivity to be set to
standards; the meter is intended for
comparison measurements and is
calibrated in percent.
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PHILCO
VISUAL ALIGNMENT
GENERATOR

PHILCO 7008. The only instrument of
its kind, combining all functions for
complete, accurate visual alignments on
Television and FM receivers. Includes 5
different signal generators and their as-
sociated controls; a complete oscilio-
scope with centering, gain, focus, in-
tensity, phasing and blanking controls,
and power supplies. Separate RF prcbe
permits measurements of sensitive
circuits without disturbance. Removable
crosshatch screen for special ultra-short
3’ cathode-ray tube. Compartment for
storage of all cables, including RF probe.

/PHII.CO MAKES TEST EQUIPMENT HISTORY

In creating precision instruments for radio measurements, in compact, portable,
inexpensive form . . . Philco engineers have repeatedly achieved results con-
sidered impossible by experts. Especially so, in the new Philco 7008 Visual Align-

ment Generator for FM and Television . . .

which combines in one economical

instrument functions that can be approached only by a cumbersome, costly collec-

tion of conventional devices. The 7008 alone perfarms complete, accurate visual
alignments . . . saves the test engineer's time . . . makes the job easier. In every unit
of today's Philco Test Equipment line you will find equally important advantages.

WRITE FOR TECHNICAL LITERATURE TO: PHILCO CORP., PHILADELPHIA 34, PA.

NO. 7008 PHILCO VISUAL ALIGNMENT GENERATOR
NO. 7001 PHILCO ELECTRONIC CIRCUIT MASTER
NO. 7070 PHILCO R.F. SIGNAL GENERATOR

NO. 5072 PHILCO CROSSHATCH GENERATOR
NO. 7030 PHILCO DYNAMIC TESTER
NO. 7019 PHILCO JUNIOR SCOPE

GENERATOR

PHILCO SIGNAL

ELECTRON!CS — September, 1948

MODEL 7070. Range from
100 kc to 110 mc—all fun-
damentals! No switching
trouble at any frequency.
Residual output less than
5 micro-volts ! Model 7170
for FM also available.

www..americanradiohistorv. com

PHILCO ELECTRONIC
CIRCUIT MASTER

MODEL 7001. Uses exclusive
vacuum tube voltmeter and
electronic bridge circuit. All
ranges and functions in-
cluding 10,000 volts AC or
DC. Probe available for
RF measurements.
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YOU CAN TELL THE QUALITY

OF THE PLUG BY THE

EQUIPMENT IT CONNECTS

“AN” CONDUIT

FITTINGS
FOR

|

|

|

|

|

|

|

|

|

|

!

!

|

|

|

!

]

|

| AN3060 45° CONDUIT COUPLING used
i for connecting either flexible or rigid
|
:
[
|
|
|
|
|
|
[
|
|
|
|
!
!
|
|
|
|
I
|
|
|

aluminum, brass or other conduit.

AN3064 BOX CONNECTOR used with
AN3066 Conduit Coupling to form a ter-
mination inside conduit boxes or panel.

AN3068 CONDUIT COUPLING ADAPT-
ER is used to make a coupling between
any two male threaded conduit fittings.

Mld Continent Airline mev‘hamc .M. Fahac
holding a Cannon Electric Type “K” Plug
about to be installed in the instrument panel
of an MCA airliner. Upper black arrow points
to K-32S Receptacle. "Major timesavers”, say
MidContinent Airlines of Cannon Plugs.

= sede. ="

Cannon Type “"AN” Receptacles on G. M.
Giannini & Co. High Pressure Transducers.

Type “K* Type “AN’
HIGH QUALITY and guarantees of
performance have long been leading
factars in the choice of connectors
by manufacturers of fine electrical
equipment. Whether in the Type
“AN” Series or “K” fshown above)
or anyv of the 11 other major type
series, engineering skill and precision
workmanship combine in Cannon
Plugs to match the quality of the
equipment they connect.

Unless specific engineering bulletins are required, ask tor C-47 Condensed Catalog giving
a summary of the various type series and prices in many types. Address Dept. 1-120.

CANNON ELECTRIC

ELECTRIC

3209 Humboldt Street,

Canada & British Empire — Cannon Electric Co., L1d., Toronto, Ontario ® World Export
Agents (excepting British Empire) Frazar & Hamen, 30! £Iuy St., San Francisco l\ Colif..
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DEVELOPMENT COMPANY

Angeles 31, Cal»ifornio
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THE ELECTRON ART
(continued from p 126)

INI 'IAL VELOC!TY/

CHART SHEET\ -y
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DETERMINATION
OF THE APEX OR
MINIMUM POTENTIAL
POINT OF THE

ELECTRON PATH

A
BASE LINE

FIG. 3—Chart is used with field map

the x — ¥ line, termed the base line.
The coordinates of the chart (paral-
lels of the X and Y axes) cut the
base line at 45 deg.

The right-hand edge of the chart
is normal to the base line and con-
tains the origin of the chart; this
edge is termed the starting :line.
In operation, the starting line is
placed tangent to the equipotential
where the electron starts at a point
distant 2¢ from the origin, marked
the starting point; the unit of dis-
tance is that used in plotting the
chart.

A straight line is projected
through the starting point along
the direction of the initial velocity,
intersecting the base line at point
A. The ratio U,/U, or U,/ U, which-
ever is greater is computed. If the
field is accelerating (U.> U.), the
coordinate line from A is followed
upward and to the left to the inter-
section with the corresponding
U./U, line at B, then back to the
base line at point C. A straight line
is projected from C te the starting
point. This line indicates the new
direction of the electron as it
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New MagneticFocusing
Assembly by G.E.’s
Electronics Department

The Magnet that gives
Television the new look

Now it’s permanent magnets for better television re-
ception. The permanent magnet shown above keeps
electrons on the beam... eliminates blurring of the
television picture. Once the set has been focused further
adjustments are unnecessary. And, the use of a G-E per-
manent magnet results in greater efficiency since no heat
is generated by the Cast Alnico ring magnet.

An outstanding feature of this ring magnet is the very
thin wall section developed by G-E process engineers.
Heretofore this was possible only with sintered magnets.
Better permanent magaets as well as new applications are
constantly being developed by G-E engineers.

' Perhaps you can improve the efficiency of your product
with G-E permanent magnets. General Electric will be
glad to work with you to improve your product. Greater
flexibility of magnet design is possible with the many
G-E permanent magnet materials now available. All are
produced under rigid quality control methods. This as-
sures you of receiving magnets of the highest uniform
quality for your application.

GENERAL {/

ELECTRONICS — September, 1948

WW@‘UWENGENEERING“S?WW
FPROBLET]—

DES/GN CAST ALNICO 6 RING
FOR MAGNETIC FOCUSING:
ASSEMBLY. .

e ——

ITH G-E PERMANENT MAGNET.

Clear, sharp television
reception with the new
G-E Magnetic Focusing
Assembly.

The magnetic field set up by }
the assembly focuses the elece !
1
|

tron beam on the television
screen. The combined effect of

the G-E Cast Alnico 6 permanent magnet and a small

coil produces this magnetic field axial with the tube

neck. The ring magnet supplies the bulk of the mage

netic lux while the coil acts as a vernier adjustment., |
| The punched pole pieces collect the magnetic flux and
I direct it into a uniform radial pattern.

Ovtstanding advantages of this new assembly are

increased efficiency and compactness. Defocusing due
I to line voltage fluctuation and warm-up drift is
d eliminated.
r------------------------I
1 METALLURGY DIVISION
1 CHEMICAL DEPARTMENT, SECTION CM-9
] GENERAL ELECTRIC COMPANY
§ PITTSFIELD, MASS.

| Please send me:

1 O Bulletin CDM-1, “G-E Permanent Magnets.”

: Name. .. ... Tide .. =
§ Company._.._ . i . oo
I Products Mfed -
1 Address........ R e
1 City ... State..... ...

ELECTRIC

CLe3-v3
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For Unusval and Difficult Requirements

TRANSFORMERS

® Research
e Models
® Testing

STEEL when a steel company en-
gincer was presented with a problem
of testing steel with an application of
variable frequency, an oscillator out-
put impedance as low as 0.01 ohms
was required over a wide Frequency
range.

Through the aid of ADC engineers
and the use of special ADC designed
transformers a regular oscillator was
equipped to perform the test satisfac-
torily with great savings in time and
money to the steel company. Remem-
ber ADC as a transformer source for
unusual and difficult assignments as
well as for high quality and depend-
able production transformers.

Research

COMMUNICATIONS To-

day a large utility company has a sat-
isfactory communication system be-
tween its central location and its
mobile units because ADC engineers
worked out technical transformer ap-
plications for the maker of a power
line carrier telephone. From model
stage to production this company de-
pended upon the skill of ADC trans-
former design and production. You,
too, will find ADC helpful in all un-
usual model work as well as produc-
tion.

ENGINEERING The devel-

opment of a computer to check the
muzzle velocity of a cannon with
greater accuracy required many spe-
cial transformer applications. This
job is typical of scores of development
tasks presented to ADC engineers
from university laboratories, com-
munication developments, guided
missile programs and developmental
engineers everywhere. ADC supplies
transformer “know how’’ with excel-
lent transformer production to assure
you a reliable source of dependable
transformers.

Have an ADC catalog in your file for ready
reference. Write us about your special problems.
Foreign Inquiries Solicited. Cable address: AUDEVCO MINNEAPOLIS

s4udco DEVELOPMENT CO.

"Audio Develops the Finest'

2833 13th AVE. SOUTH - MINNEAPOLIS 7, MINN.
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THE ELECTRON ART (continued)

crosses the equipotential U.. A line
drawn on the field map parallel to
this line will record this direction.

The point where the electron
crosses U, is found by locating the
midpoint of AC, point D (which can
be done by dropping a perpendicu-
lar from B to the base line). The
straight line projected from D
through the starting point to U,
locates the intersection of U by the
electron. The construction is then
repeated extending the path to an-
other equipotential U., and so on.

If the field is retarding the only
difference in the construction is
that point B is above and to the
right of A, and C is to the right
of A instead of to the left. As the
electron progresses through a re-
tarding field, there comes a point
where the construction ecannot be
carried out because the electron
will not reach the next equipoten-
tial, indicated by the fact that the
line drawn upward and to the
right from A will not intersect the
required U,/U, curve. In this case
the line is brought to a point on the
X axis. The value of U, is divided
by U,/ U, at this point to obtain the
minimum potential that the electron
will reach.

The equipotential so found con-
tains the apex of the electron tra-
jectory. The point of tangency to
this contour is obtained by drop-
ping the normal from the inter-
section of the X axis to D and draw-
ing a straight line from D to the
limiting equipotential through the
starting point.

From its apex, the electron curves
back to the starting contour U.
The position and direction of the
electron at U, is found by inverting

EFFECT OF VARYING NUMBER OF
STEPSIN ELECTRON PATH CONSTRUCTION

FIG. 4—More steps give higher accuracy
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The BETTER your components

the OWER_your costs .. . .

e

I

e MECHANICAL STRENGTH
e DIMENSIONAL ACCURACY
e ELECTRICAL PROPERTIES

Your production costs can be materially reduced—and your
products simultaneously improved—by standardizing on
STUPAKOFF CERAMICS! Dimensionally accurate, cleanly
made, and mechanically strong, they speed assembly of
your components. Highest quality in electrical properties
insures top performance of your products.

Extensive experience in the design and manufacture of a
wide variety of ceramic parts gives the Stupakoff organiza-
tion a fund of information that can be useful to you in
reducing costs and improving performance. We will gladly

piace our knowledge at your disposal.

CERAMIC AND MANUFACTURING CO.

LATROBE, PENNSYLVANIA
Cable Address: Stupakoff, Latrobe, Pa.

ELECTRONICS — September, 1948 165
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® Our Engineering Depart-
ment will assist vou in the
design and application of
bigh quality fine piitch gears,
worms, etc., without obliga-
tion. We invite you to submit
Your prints for quotation,

REFLECTIONS...

® Gears are the motivating force in such units as highly sensi-
tive instruments, fishing reels, timers, tuning devices, or gear
reducers. The smooth operation and often the success of these
units depends on the quality of gears used.

@ Quality-made gears reflect the ability and experience of their

MEMBER OF maker.

In turn, they also reflect the reliability of
the unit in which they are installed.

SEND FOR BULLETIN

FREQUENCY MODULATED o:igaion

TS Y. DCRTOR
-~

MODEL 78FM
86-108 mc

Also Available For
Other Frequency Ranges

1 to 100,000

MICROVOLTS
Variable OQutput
With Negligible Carrier Leakage

MODULATION: 400 cycle internal audio
oscillator. Deviation directly calibrated: 0
to 30 ke. and 0 to 300 kc. Can be modu-
lated from external audio source.

Audio fidelity is flat within 2 db from dc to
15,000 cycles. [Distortion less than 19 at
75 kc. deviation,

The Model 78FM
when used with
Measurements
Model M-275
Converter pro-
vides output in the
IF ranges of 4.5,
10.7 and 21.7 mec.
Circular
on Request

MANUFACTURERS of
Standard Signal Generators
Pulse Generators
M Signal Generators
Square Wave Generators
yacuum Tube Voltmeters

Radlo Noise & Field
Wrsmngth Meters

Capacity Bridges

Megohm Meters
Phase Sequence Indicators

ision and FM Test
T'lwstquivment

MEASUREMENTS CORPORATION

BOONTON NEW JERSEY

166

= WWW.americanradiohistorv. com

THE ELECTRON ART (continued)

the construction whereby the elec-
tron was followed initially from
U, to the apex. For this purpose the
position of the chart on the field
map must also be inverted because
the electron is now passing through
equipotentials in the opposite direc-
tion. In general, more points are
needed near the apex than in other
regions to retain the accuracy.

Figure 4 shows an electron path
plotted by this method. Two paths
have been plotted with different
numbers of points to show the
change in accuracy. For most pur-
poses the construction with fewer
steps will be adequate. If electrons
enter the field at an initial emission
velocity U, volts, all contours on the
map should be increased by U,. The
divection of emission velocity can
be arbitrarily assigned.

Several other graphical methods
have been described for plotting
electron paths. The simplest and
most widely used constructs the
path in a succession of arcs of cir-
cles.® Modifications of this method
to overcome the disadvantage on
large radii of curvature have been
applied to the electron lens* and to
the cyclotron.® Another parabolic
method has been described else-
where.” Under the last reference
the reader will find a wide survey
of other methods.

(1) I. Langmuir and K. Blodgett, Cur-
rents limited by space charge between
coaxial cylinders, Physical Review, p 374,
22, 1923 ; also p 49, 24, 1924,

(2) V. K. Zworykin and G. A. Morton,
"Television”, p 73, John Wiley, New York.

(3) Salinger, Tracing electron
paths in electric fields, ELECTRONICS, P 50,
Oct. 1937.

(4) K. Spangenberg and L. M. Field,
Some simplified methods for determining
the optical characteristics of electron
lenses, Proc. IRE, p 138, March 1942.

(5) W. BE. Parkins and E. C. Critten-
den. A graphical method for determining
particle trajectories, Jowrnal of Applied
IPhysics. p 447, June 1946,

Electronie Circuit has
Logarithmic Response

By A. W. NoLLE
Department of Physics

University of Texas
Awustin, Texas

INSTRUMENTS for measurements in
communications and acdustics are
most useful if their indicating ne-
ters have uniform decibel scales;
that is, if they are logarithmic in-
struments. Such instruments are
more versatile if the voltages that
they develop are logarithmically re-
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‘Emerson
Radio

E g ﬁ@ EY/ Miniatures, standard types, and famous
- | i Lock-Ins are all included in the Sylvania line. 0
'I iADiA In the leading makes of home radios —from | €em P Ie

T pailon

STROMBERG-CARLSON

portable models to console combinations —
Radio you’ll find Sylvania tubes helping to assure
fine reception and lasting service. The qual-
ity of Sylvania tubes has made them famous

th hout th Id. ,T) ‘ >
%zdmé rl(“):)lrg ig?ormZt‘;:)onr on Sylvania tubes, see A‘4V [M

Sylvania Distributors, or write Radio Tube
Division, Emporium, Pa.
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Type BH6 is gvzilable up to 100
MC and can be furnished to meet
all standard specifications, military

or commercial. This means your
design considerations can be simpli-
fied by elimination of unnecessary
multiplier stages. Write for informa-
tion covering latest recommended
oscillator circuits and associated
crystal data.

Ciley
CRYSTALS

BLILEY ELECTRIC COMPANY
UNION STATIOHN B8LDG. - ERIE, PA.
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THE ELECTRON ART (continued)

lated to their inputs, instead of the
uniform decibel scale being obtained
by modification of the meter move-
ment. The output voltages can then
be applied to recording instruments
or to oscilloscopes, thus extending
the forms in which the logarithmic
presentations can be made.
Conventional circuits for this ap-
plication use nonlinear components
such as pentode amplifiers,’ grid-
cathode rectification in triodes,” and
copper-oxide rectifiers.” The circuit
described herein uses the exponen-
tial characteristics with time of a
resistance-capacitance circuit, thus
obtaining logarithmic response

from an inherent property of the

circuit rather than from an approxi-
mate characteristic. The exponent-
ial response to square-wave exicita-
tion of R-C and R-L-C circuits is
familiar and need not be reviewed
here.

Basis of Operation

The exponentially decreasing out-
put voltage E, of, for example, an
R-C circuit is E; = E, exp —t/RC
where E, is the initially applied
voltage. the time T required for
the output to decay to an arbitrary
value E, is Ty, = RC(InE, — InE;).
This equation is the basis for the

SQUARE WAVE

QUTPUT OF R-C CIRCUIT

E,E (HF)N
Th"s \ e.0-,)
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FICG. 1—(A) Response to a repetitive square

wave, and (B) sampling action
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American

Beaut

ELECTRIC SOLDERING
IRONS

b are sturdily built for the
L hard usage of industrial
A service. Have plug
k. type tips and are con-
. structed on the unit
L system with each
vital part, such as
heating element,
easily removable
and replace-
able. In 5
- sizes, from 50

watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering &
iron. When placed on
and connected to this
stand, iron may be main-
tained at working tem-
perature or through ad-
justment on bottom of
stand at low or warm

Write for Catalog Sheets

110-1

AMERICAN ELECTRICAL

- HEATER COMPANY
DETROIT 2, MICH., U.S. A.

September, 1948 — ELECTRONICS


www.americanradiohistory.com

IMPORTANT FACTS TO KEEP. HANDY

PLAX POLYETHYLENE SHEET AND FILM

STRETCHES WITHOUT TEARING \

Even at Sub-zero Temperatures
(Elongation, 77°F, 300-500%) }

WATER-VAPOR RESISTANT
(Water absorption, 24 hrs., 0.01%)

HIGH DIELECTRIC STRENGTH

(Dielectric constant of 2.3 at
frequencies of 10° and 10¢)

CHEMICALLY-RESISTANT
(Not affected by acids, alcohols)

CHEMICALLY-INERT |

(Non-toxic, odorless and tasteless)

ABOVE ARE A FEW of the many desirable charac-

teristics that make for apparently limitless applica-

tion possibilities. The possible uses of Plax polyethy-

“FOR m\sn
um_liﬂ“

lene sheet and film have been barely explored. As

a leading supplier of plastics in many forms, Plax

4>

SBSTITUTES . PR

P. 0. BOX 1019 x  HARTFORD 1, CDNNECT!GUT' '
write Plax for complete details. In Canada — Canadian Industries, Ltd, Montreal

can be of real help in exploring the application of

this and other materials to your product. Please
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(alalog?

Do you have complete data

on the revolutionary new HeLIPOT —the helical

potentiometer-rheostat that provides many times greater

control accuracy at no increase in panel space?...or on the equally

unique DUODIAL that greatly simplifies turns-indicating applications? If you are
designing or manufacturing any type of precision electronic equipment, you
should hcve_&his helpful catalog in your reference files...
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7 ﬂ&ﬂ/ﬂfkﬁ— the uniqf:}:.- helical principle of the
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iy

1 found in the wELPOT .., the centerless ground and polished

stainless steel shafts—the double bearings that maintain rigid
| shaft alignment—the positive sliding contact assembly—and many
other unique features.

/f/ff”fffﬂ??ﬁ— describas and  gives full dimen-

sional ond electrical daoto on the many types of HELIPOTS that are
availeble ... from 3 turn, 174° diameter sizes to 40 turn, 3" diameter
sizes ... 5 ohms to 500,000 ohms...3 woits to 20 walls, Also Dual
and Drum Polentiometers.

8 case anly 134 inches in diameter—over thirfy-one foet of precision
h slide wire Inte o case only 3% inches in diometer!
e
L | S / =
— i
hy 5 | fpefﬂ/ﬁ- the precision construction features

/7‘ 9656'/'/’&35' and illustrates the various spe-

cial ELPoT designs available—double shaft extensions, multiple
assemblies, integral dual units, etc.

o\ e

L)
/fﬁfyes- full details an the DUODIAL—the new type

turnsindicating dial that is ideal for use with the HELIPOT os wall as
with many other multiple-turn devices, both elactrical and mechanical.

. If you use precision electronic components
| in your equipment and do not have a copy of this helpful Helipot
-\ Bulletin in your files, write today for your free copy.

-

THE Halipnt CORPORATION, 1011 MISSION ST. SOUTH PASADENA 2, CALIF.
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THE ELECTRON ART (continued)

logarithmic circuit. If either the
applied voltage or the arbitrary
smaller voltage is made a constant
of the apparatus, the partial decay
time Tx becomes a linear function
of the logarithm of the other volt-
age. In practice it is simpler to fix
E, and to use E. as the variable to
whose logarithm the instrument re-
sponds. The instrument is then de-
signed so that a measurement is
made of the time interval for the
voltage under test to decay to a
standard value. This one measure-
ment is sufficient to give the loga-
rithm of the amplitude of the volt-
age.

Practical Circuit Design

Because most voltages that are
to be measured vary with time and
because continuous indications are
usually desired, it is necessary to
repeat the process continuously.
When this is done, a succession of
time measurements is delivered to
the final indicating device in such
electrical form that an averaged in-
dication of its logarithmic level is
always presented.

The repetitive action can be pro-
duced simply by applying a square
wave whose amplitude is propor-
tional to that of the input signal to
an R-C or R-L circuit. The output
from an R-C circuit is shown in
Fig. 1A in relation to an applied
square wave of amplitude E,. Be-
cause the capacitor does not charge
completely each half cycle, the peak
output voltage is E, = E.(1 + F)
where F = tanh(T/4RC), T being
the period of the applied square
wave. At the end of each half cycle
the voltage has decayed to
E.(1 — F). In practice the log-
arithmic response circuit must be
designed so that F is nearly equal
to unity if differences of the order
of 20 db are to be registered. Thus
the peak output voltage of the R-C
circuit is essentially equal to the
peak-to-peak amplitude of the
square wave.

The time required for the output
voltage of the R-C circuit to decay
to the fixed value Ey is Tx. Measure-
ment of T, will give the correct in-
dication of the logarithmic ampli-
tude of the square wave provided
that the peak voltage E.(1 + F) is
(1) greater than the reference volt-
age E, but (2) small enough that
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© ALLEN B. DU MONT LABORATORIES, INC.

~
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By way of illustration . . .
2. Du Mont television field equipment

’ Yes, it's all in the tube! No matter what the end use
in all fielcs of radio-electronics—you'll find the omni-
present cathode-ray tube —the DU MONT cathode-ray
tube.

If it's nuclear research, transmitter signal studies,
felevision monitoring, high-speed-transient oscillog-
raphy, television receivers, examination of mechanical
phenomerna, medical research, production testing, or a
multitude of other applications, experience teaches

s
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1. Du Mont transmitter unit utilizing Du Mont cathode-ray tubes as indicators

for picking up remote programs. 3. Scientific research in medicine, aided
by Du Mont oscillography. 4. Du Mont Television Transmittin

tubes. 5. Du Mont Type 208-B oscillographs used in nuclear
precision measurements of television waveforms utilizing the T
mos{ radio repair shops, where servicemen make their diagnos
Mont Chatham table set with a 12-inch Du Mont picture tub
9. The symbol of quality cathode-ray tubes —always your best buy

g Control Console utilizing Du Mont cathode-ray
research. 6. Du Mont Type 280 oscillograph for
ype SRP-A high-voltage tube. 7 Typical scene in

s with a Du Mont Type 274 oscillograph. 8. Du
e for clear, bright. truly superlative pictures

that ONLY the cathoce-ray tube is always adequaje as
an indicating and measuring device.

And among the makers of cathode-ray tubes,
Du MONT is foremost by virtue of many years’ ex-
perience and ever-continuing ploneering.

So it is wise, always, to specify DU MONT when
ordering a new or when replacing an old cathcde-ray
tube. And remember, only Du MONT makes a full
range of cathode-ray tubes.

$ Literature on request

. E
ALLEN B. DU MONT LABORATORIES,

CABLE ADDRESS:

INC,,
ALBEEDU, NEW YORK, N. Y. U.S.A.

PASSAIC, N.
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The Simple Solution to
positioning and control
of variable elements

The principle problem with variable elements
in designing electronic equipment is—location.
You want to place them for optimum circuit
efficiency, easy assembly and wiring. At the
same time you want to locate their controls for
convenient operation and harmonious panel
arrangement.

You can do both by using S.S.White remote
control type flexible shafts to couple the ele-
ments to their dials. These shafts, specially
designed for the job, give you smooth, sensitive
control in any length. They're available in a
wide range of sizes and characteristics.

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK

In its 260 pages you will find all the information and technical
data you need to work out applications. A free copy will be
mailed if you write for it on your business letterhead and
mention your position.

SSWHITE,\ hystriaL ...

THE S. S. WHITE DENTAL MFG. CO,
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THE ELECTRON ART

the interval Tx is less than half
a cycle.

Figure 1B shows a method for
obtaining a signal indicative of Tsx.
An indicator circuit is so arranged
that current of constant amplitude
flows through an indicating instru-
ment, such as a d-c meter, as long
as the output of the R-C circuit is
greater than E,. The output of the
indicator circuit is thus a pulse
train modulated in width in pro-
portion to the logarithm of the amp-
litude of the initial square wave.
The average value of this pulse
train produces the proper steady
deflection of the indicating instru-
ment. If the calibration of the in-
strument is to remain fixed, it is
essential that the period of the
square wave be constant.

There are several other practical
considerations: The square-wave
generator feeding the R-C circuit
must have a constant internal re-
sistance. Full-wave operation can
be obtained if the indicating circuit
operates on both halves of the
square wave, responding to Ex, then
to —Ex. The meter deflection per
db can readily be controlled by vary-
ing the resistance of the R-C cir-
cuit. The absolute level of the me-
ter scale can be controlled by the
amplification of the input signal and
by the magnitude of the bucking
current through the meter, which
should be large enough that, in the
absence of signal input, the indi-
cating element will be off scale so
as to avoid ambiguity.

A Specific Circuit

(continued)

Figure 2 shows the diagram of a
specific circuit which has a log-
arithmic range of more than 20 db.
This ecircuit is designed for measur-
ing alternating voltages and there-
fore is provided with an a-c ampli-
fier stage and a balanced voltage-
doubler rectifier. This rectifier con-
verts the signal into direct voltages
at A and B that are positive and
negative respectively by equal
amounts as compared to the average
potential at D.

A limiting amplifier, excited by
the high voltage from the power
transformer, develops a square
wave at D whose peak-to-peak am-
plitude closely equals the voltage
difference between 4 and B because
of the action of the limiting diodes.
A variable bias current is obtained
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ACRO 77z.4.¢c M B

SNAP ACTION SWITCH -

Here's the sturdy little fellow you've been looking
for—it lets you design for compactness. Thinnest
switch made, it is no thicker than an ordinary
match book and only slightly larger than a
postage stamp—yet it delivers long, dependable
service with the utmost accuracy. ACRO'S exclu-
sive rolling spring action is the key to its superla-
tive performance—the reason why it's the choice
of hundreds of manufacturers. Code 2MD3-1A
approved by Air Materiel Command. Write for
further details.

Model M fitted with No. A-18
Leaf Actuator Bracket. Also
furnished with Roller Leaf,
No. A-18M. Underwriters’
Lab., Inc. Insp. 10 Amps, 125
V., 5 Amps, 250 V., A. C.

Coin Model M with No. A-22
Wire Leaf Actuator
operated machines. Length and

for coin
form of wire can be made
to suit job. Underwriters’
Lab.,Inc.Insp.3 Amps.125
V., 3 Amps, 250V, A . C.

THE ACRO ELECTRIC COMPANY

1316 SUPERIOR AVENUE + CLEVELAND 14, OHIO
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| THE ELECTRON ART (continued)

TO ONE SIDE OF
H-V WINDING OF

LIMITING AMPLIFIER

INPUT AMPLIFIER

BALANCED RECTIFIER

LIMITER

> 670 (2W)
© 1 1

H <
15 <

ALY 3003

] B+

33,000 (2W)

SQUARE - WAVE

2V

3,000 (5w}

DIRECTLY COUPLED AMP

7,500 (10W)

DIODE

385 VOLTS WITH RIPPLE LESS THAN O.i VOLT

015 MEG
4,500 (I0W)

0.15 MEG
X

?

FIG. 2—Circuit diagram of instrument hav.
ing full-scale response of 20 db

from G to assure that both the recti-
fying and the limiting diodes oper-
ate only within their linear regions.
This bias is desirable to avoid op-
eration of the diodes in their low-
current regions where there is con-
siderable wvariation of plate re-
sistance, thus improving the linear-
ity of the circuit at low levels., The
rectifier-limiter circuit is adjusted
so that changes of input level pro-
duce very little variation of direct
voltage level at D.

The portion of the circuit de-
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SUPPLIES

Deslgned to transform
118 VAC to high volt-
age—low current DC
for use ln radiation
counters, oscillos-
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10rs, {rojection tele-
vision sets, specto-
graphie analysers.
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Type ASG are Plasticon A dielectric-silicone fluld
impregnated capacitor elements in hermetically
sealed glass tubes. Temperature range — 60° C to
+ 125° C. The smallest and lightest high voltage

capacitors made. Type ASG are ideas tor DC and
Tow frequency AC applications
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and TRANSMITTING

Plasticon A element;
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cone impregnated.

tane s, Cat. Cap. Volts Dimen- Your e Same dimensions as
No. Mid. D.0 sions Cost f;)xl;gsesp'lgellr\tllr‘)gritﬁ:é
ASG 1 | .01 600 '“n\l‘m $ 88| rynge —60° C to + 125° C; greater capacitance
H Ivo I.T ASG 2 o0z 600 %1 5" .94 | stability. Prices on application.
ASG 3 | .05 600 l.og
ASG 4 | .1 600 1.1
(‘ﬂt. BC . Your ASG 5 | .25 600 1.32 DC RECTANGULARS
No. b Dimensions Cost ASG 6 | 5 600 l.gg
- 7 | .005 1,000 i Cat. Cap. | Voits Your
PS-1 2400 $il.14 8 | .01 1,000 .84 No. Mfd. | DC_|Dimensions| Cost
PS-2 2400 15.14 9 [ .02 1,000 1.00 | 7506t i wo0lg 10 17 |$2.19
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PS-10 | 10000 58.80 | 2G| 1 UL 128 | Aocscs 40 | 600fsys 235 10,7 3.30
PS-30 | 30000 1az.co | 3G 12 2 1.000 1447 | aocscs 8.0 6onfs” 3% 11,7] 4.98
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2:2:; 003 g.ggg :g; Aggm] 10 11.2(:(12';; }:f }’ gg;
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PHOTCFLASH CAPACITORS ASG 17 2.000 1.66| Locims 80 | Looolisg 3% 15,7 5.43
ASG 18 2.000 > 1.88 | socimie | 100 | tovolts; 3% 14,7 6.27
For the best in photoflash eapaci- AG 19 2,000 1%x24,” | 2181 A002MO5 0.5 2onofe 13¢ 17 2 .87
tors, specify PLASTICONS forfaster ALG 20 3.000 Pexlty” | 3.03 | A0C2MI 1.0 2000|315 14 17 3.47
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ASG 46 10,000 8.82 | AOCO5MO25 |0.25| 5000314 2 14" 9.08
ASG 60 10,000 10.29 | AOCO5MO5 0.5 | 5,000{4%5 2 11, , 10.68
PLAST'CONS ASG 47 0005 | 15.000 8.53 | AOCOSMOOS5 [0.05| B0D(|2! 2 1 . 8.93
ASG 48 001 15,000 4 8.70 | AOCO8SMO1 0.1 [ 8000315 2 11, 9.83
. . ASG 49 002 15,000 1"/3\2"4 7| 9.12 | AOCO10MOO5|0.05(10,000{3%4 2 14”11 .32
By the use of aynthetic plastic film ASG 50 0005 | 20.000 1%x31:7 |11 .47
dieleetrics, PLASTICONS can be made ASG 51 001 20,000 1 3/sx3‘-2” 12.07
> »
smaller, lighter, more efficient and ASG 52 -0005 | 30.000 14x315” |13 .24 lABORATORY CAPACITORS

Type LAG (Glassmlke style) and Type LAC
( Rectangular can) have the lowest dielectric abs-
RF GI.AS MlKES ‘inrptlou of any eapacitor mucte. Residual charge is

01 027, Dissipation factor at 1 MC is .0002
to 0()()? Capacitance and Q Is constant from DC
to 100 KC. Resistance averages one milllon megohms
per microfarad. Standard capacitance tolerance ia
=5%. Type LA units are used for timing and
integrating circuits.

more economical than older types of
capacitors made with paper and mieu
insulation. Plasticon films are
ieally purer and more uniform. Plasti-
con eapacitora have o longer life and |
can operate under more severe con-

chem-

Plasticon L
film-silicone
fluid im-
pregnant in

- LS& 502
"!oq_szm:rg.
S L1

Mheca

ditions, Glassmike ur
i Cat. Cap. Your
style ease. Type LSG has Q of 2500 to 5000. Rated

at 3500 WYV-—T500 V Test. Lower losses, more inloh WiGE Dimcnsions SCostE
SPECIAL PLASTICONS eusily mounted. smaller and more economical than | LAG1H01 0001 ”g\l m $1.76
mica capacitors. LAG201 .0002 1gx134” 1.76
T R SN S LAG501 0005 Paxlig” 1.76
N mg% e _0 'w variety Cat. Cap. Dimensions Your LAG1O02 001 "é’dw‘,, 1.76
of plastic film dieleetric character- No. Mfd. OD  Length Tost LAG202 002 Vox14 2.06

retl q q 3 — —— | LAG502 005 Bx134” 2.
istics, l’lastl(‘ons' are ex'mm'eertd to LSG500 00005 ‘%xl‘m” $.88 | [aci03 8[1]d Q;lg" 332
meet many special applications, We LSG101 .0001 Vox1dg .88 | LAG203 02 X257 5.12
can furnish capacitors for 200°C- for tgg;g: 88325 ::2‘11:}6,, gg LAG503 05 ngx2l” 6.17
. network o 5 : oyt 0 D X e . LAC104 .1 2'4x13x1 9.23
pulse m'tKork 'duty, (l();( liolvmxms, LSG102 _00‘1 1gx1%4" 1.00 | LAC204 9 2 é:z,/;;l,“" 9.82
ultra high resistance. Send us your LSG202 .0();2 .44 | LACS504 5 4x2x1%” |[12.35
specifications, LSG502 -005 2.06 | LAC105 1. 4x33{x1%4” |[18.87
LSG602 | .006 2,20 | LAC205 2. 4x3%x24” [30.16
S 0O 2.49 | LAC505 5 6x3%x4'%"” |57.98

The abore condensed version of the Plasticon Line will appear in the new
catalogs of leading electronic distributors. Plasticons are manufaetured
by Condenser Products Company, Chicago 22, IHlinois
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' l*Jshmu reel g gears must operate smootl
of 3000 revolutions per minute or more, :
when a cast 1s exesuted. These gears must also
withstand the stra n of hauling in a fighting fish of
unpredictable size and strength, thus rendering a dual

purpose: speed acd velvely smoothness in oue
direction —strength and durability in the other. i

Iustruments and machines have individual gear
problems. For over a quarter of a century, Quaker
City Gear Works has solved thousands of them
and produced millions of gears of

every description up to 60" in diameter

for manufacturers in many diversified industries.

Aircraft controls, dental drills. electrie clocks,
gauges, indicators, heat controls, machine tools,
radar, radios, washing machines and motion picture
projectors are but a few of the many conveniences
of modern progress which depend upon the
heartbeat of Quaker City Gears. Your gear problem
is our business, our large productive

capacity is al your service.

YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION

Ou ¥s T—n Cuslomati(-_k:
he Outdoorsma |
The heart oft s t
reellllustrated above is but i e E
gear trains developed by our € ;

i

ed plant. |
produced in our fu”y eqw,pp...vm-a-:?'-"“‘“'

— —

uaker Clty Gear Works

N € ORP ORATTETD

1910 N. Fronf Street, Philadelphia 22, Pa. 3
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l THE ELECTRON ART (continued)

| scribed thus far generates a con-
stant-frequency (60 c¢ps) square
| wave whose amplitude is propor-
tional to that of the input signal

This square wave is amplified and

applied to the R-C circuit. The ef-
| fective resistance of this circuit in-
‘ cludes the generator impedance con-

tributed by the amplifier stage. Re-
sistance R is adjustable so that the
desired scale factor can be obtained
on the indicating instrument. The
circuit is terminated on a low-im-
pedance bleeder that provides the
reference E.. The values shown
produce a 20-db scale on a 1-ma
meter; a 30-db scale can be obtained
by reducing the 30,000-ohm fixed re-
sistor to 15,000 ohms and adjusting
E. to about 5 volts.

The output of the R-C circuit
feeds a two-stage directly coupled
amplifier. In the absence of signal
the reference voltage K, at the grid
of the first stage acts to cut off the
second stage. The plate of the sec-
ond stage is then at a higher po-
tential than the indicating instru-
ment circuit at H and no current
passes the diode. When signal is
present, the second stage of the d-¢
amplifier conducts whenever the
output of the R-C circuit is less
than its average value by at least
E:. During these intervals, con-
stant current passes through the
meter M. Neon bulb N regulates
this constant current. Control X
determines the magnitude of re-
verse meter current employed to
place the zero off scale; it may be
used as a fine adjustment to set the
end of the scale to correspond to a
specified input voltage.

Response of the Meter

The frequency response of the
instrument and its absolute sensi-
tivity within gross limits are de-
termined by the input amplifier,
which is conventional. The full-
| scale indication of the instrument

as shown in the circuit diagram

corresponds to an input of about 3

rms volts.

With the instrument adjusted
for a 30-db scale, it is accurate
within 0.1 db over the top 20 db.
If the linearity control is properly
adjusted, this accuracy can be ex-
tended over the full-scale rance.
Thus, while it is possible to secure
substantially ideal performance
over a 30-db range, this result is
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THE ELECTRON ART (continued)

only obtained by careful correction
of the rectifier and limiter diodes.
Therefore the cireunit is shown for
a 20-db scale for which critical ad-
justments are unnecessary. The

sensitivity of the instrument to line |

voltage changes is 0.07 db per volt,
which represents a uniform scale
drift.

Design Limitations

The serious source of error is the
rectifier-limiter circuit. The portion
of the meter following the rectifier-
limiter circuit of Fig. 2 is accurate
within #0.2 db over a 30-db range.

If it were required to redesign
the meter for a 30-db range, an in-
put stage having a larger output
capability than the 6SJ7 would be
necessary so that the rectifiers and
limiters could be operated farther
into their linear ranges. If this
were done, the square wave would
have to be attenuated before going
to the grid of the 6V6 power stage.

The maximum useful range of the
logarithmic circuit, which begins
after the limiter diodes, is deter-
mined by the finite on-off sensitivity
of the d-c amplifier. This sensitivity
is of the order of 0.1 volt, and must
be small compared to E, in order
that sharply defined pulses be pro-
duced. Thus there is a lower limit
to Ex of about 3 volts. If the work-
ing range of the circuit is to be as
much as 40 db, the peak-to-peak un-
distorted output of the square-wave
amplifier must be greater than 3
volts by the 40 db plus a safety
margin of about 3 db, or 400 volts
peak-to-peak. Because of this re-
quirement, a reasonably portable
instrument is limited to about 30
db full scale.

The R-C filters between the recti-
fiers and the limiters are important
to prevent slow periodic variations
of the instrument indication at cer-
tain input frequencies. When the

input frequency is nearly a multiple |

of the 60-cps square wave, ripple in
the rectifier output is sampled in
stroboscopic fashion in the limiting
process. Thus a 10-percent ripple
component in the rectifier output
could produce a cyclic 1-db variation
in the instrument indiecation.
These R-C filters are the chief
factors in limiting the speed of re-
sponse of the instrument; the
values for them shown in Fig. 2 are
commensurate with the mechanical
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T NvERTER

o @

i ."s!‘ ‘ —a
e

For Inverting D. C. to A.C. . . .

Specially Designed for operating A. C. Radios,
Television Sets, Amplifiers, Address Systems, and
Radio Test Equipment from D. C. Voltages in
Vehicles, Ships, Trains. Planes and in D.C. Districts.

4
&

New Models

%

New Models
| - ATR
A" BATTERY
ELIMINATORS

For DEMONSTRATING AND TESTING
AUTO RADIOS
New Models . . . Designed for Testing
D. C. Electrical Apparatus on Regular
A. C, Lines. Equipped with Full- Wave
Dry Disc Type Rectifier, Assuring Noise«
less, Interference-Free Operation and
Extreme long Life and Reliabitity.

AUTO RADIO
VIBRATORS

A Complete Line of Vibrators .

Designed for Use in Standard Vibrator-
Operated Avto Radio Receivers. Built
with Precision Construction, feafuring
Ceramic Stack Spacers for Longer Lasting
Life.

Vizrator ||
QuIDE

9 Bemaloly ling |

W Quaticy Products Siace 1931
S,:‘«z::;am SAINT PAUL 1, MINNESOTA-U.S.A.
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PUSHOUT: No push-
over for speakers is
this magnet fest which

checks the strength of
the combination of
seal ond cement up o
1500 pounds.

MEANS FINER SPEAKERS FOR YOU

NLY the fit survive the
stern tests our G-E
speakers meet on the produc-
tion lines. At frequent inter-
vals speakers are picked from
the lines and subjected to rig-
id tests to assure
the maintenance of
high standards in
the manufacturing
process. Test after
test is applied to
single elements,

combinations of elements
and to the final, completed
units. The test shown here is
only one of the many that
General Electric speakers
face as they roll down the
production lines.
T his
care in building

unceasing

speakers of quality
builds confidence
and customer satis-
faction.

Write today for information on General Electric quality speakers to:

General Electric Company, Electronics Park, Syracuse, N. Y.

GENERAL B ELECTRIC

168-G3%
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THE ELECTRON ART (continued)

performance of usual milliamme-
ters. If more rapid response were
desired for operation of a high-
speed recorder or for presentation
of the results on an oscilloscope, it
would be necessary to redesign the
instrument for operation at a
higher square-wave frequency. This
change, although increasing the cir-
cuit complexity, would produce a
faster response by providing more
rapid sampling and by permitting
reduction of the time constants of
the R-C filters.
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SURVEY OF NEW TECHNIQUES

PROPAGATION MEASUREMENTS con-
ducted at the National Bureau of
Standards under the direction of
K. A. Norton indicate that atmos-
pheric ducts may increase the range
beyond line of sight of f-m broad-
casting stations operating in the 88
to 108 mc band. The effect is most
pronounced in the early morning
and reaches a maximum during the
summer months. (Ed. Note: List-
eners have begun reporting recep-
tion of distant f-m stations now
that the summer is here.) The in-
creased transmission is caused by
changes in refractive index in the
region from 10,000 to 20,000 feet
of air strata of different tempera-
tures and hence different densities.
The measurements also indicate
that increased transmitter antenna
height is more effective in increas-
ing range than increased power.
For rural areas, receivers that
definitely limit with signals of five
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THE ELECTRON ART

microvolts per meter will not be
affected by natural noise, except
possibly strong local lightning.
For the most part fading at great |
distances is caused by multipath |
effects.

(continued)

THICKNESS of cigarette paper can
be controlled to within 0.2 micron
(0.2 x 10 meter) by a beat-fre-
quency capacitance meter., The
method, being applied in French
factories manufacturing paper hav-
ing a thickness of about 0.001 milli-
meter, is based on developments
described by J. Coulon in his doc-
tor’s thesis at the Faculte des Seci-
ences de I'Uinversite de Toulouse,
France. The thesis reports methods
of stabilizing the frequency of
crystal oscillators.

LINEAR electrostatic accelerator, de-
signed to yield positive ions with
energies up to 12 mev, will be built
at the University of California Los
Alamos Scientific Lab. Although
other types of accelerators capable
of higher energies are operating or
under construction, there is need in
nuclear technology for precise
measurements within the range for
which this new machine is de-
signed ; beam energies will be con-
trollable to a precision of one-tenth
of a percent (orbital accelerators
are accurate to only about two per-
cent). The flexibility of the energy
controls will permit experimenters
to select particles and target mate-
rials to produce monoenergetic neu-

A

T
K

Housing for accelerator accommodates 150-
ton crane (A) to lift pressurized generator
(B) so that vital parts can be adjusted,
stack of annular steel plates and insula-
tors (C) inside which beam is formed and
accelerated toward deflecting magnet (D
that directs beam into target room (E)
where nuclear reactions will be produced
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FOR PRECISION TUBING
\WHATEVER THE. ..

E our e\edron'\sms
. seamless

ed wire or

SHA

ield nten-
. metal-shi€ avges: @
reqU“‘ef ‘ po"nters, Bourdon gbl’\g 1S {ormed
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ON COUNTS:-**
N PRECISION

PRECISION TUBE CO.

Factory: 3824-26-28 TERRACE STREET, PHILADELPHIA 28, PA.
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Do you need a DRY BATTERY

you can’t find ?

There fs a

SPECIALTY
DRY
BATTERY

for your
special need

- If you are looking for hard-

P o e et - .
to-get or special dry batteries,
'y 4 write vs. We design, create

and manufacture to your

requirements.

SEND FOR THIS FREE CATALOG

SPECIALTY BATTERY COMPANY

A sussiplary of THE (LY{0R'/Y9 RAY-0-vac comPANY

MADISON 4, WISCONSIN ‘

ONE OF A SERIES

& 200 300 T,

D.C
MILLAMPERES

BALANCE WEIGHTS |

GTON PANEL
1S PROVIDE

BALANCE WEIGHTS of helical
type phosphor bronze, formed in a
manner which eliminates slipping or
shifting, are used to balance the
moving clement. All ranges AC and
DC available in 2}7, 3}, 41" rec-
tangular or round case styles and are
guaranteed for one ycar against de-
fects in workmanship or materials.
Refer inquiries to Dept. F98.

ey g e

INSTRUMENT COMPANY
BURLINGTON, IOWA

ACTUAL SIZE

CARBY

MANUFACTURERS OF PRECISION

EYELETS and MULTIPLE
PLUNGER PRESS PRODUCTS

The Carby Manufacturing Company, spe-
cialists in small diameter and long draw,
through ysars of experience, engineering
“know-how"' and excellent production facil-
ities, can accurately produce to the most
rigid requirements every electronic require-
ment for .
GROMMIETS
EYELETS
SOLDERLESS LUGS
TERMINALS
FERRULES

EYELETS: Eyelets can be produced wiih
square, hexangular or round barrels with
heads to match or in any wanted corm-
bination.

METALS: Available metals in .006 to .032
AWG. Accurately fabricated on eyelet ma-
chines or by plunger press to meet any
requirements in . .

ALUMINUM COPPER
BRASS STEEL
NICKEL-SILVER
DELIVERY: Prompt delivery is a specialiy
of Carby. Qur production facilities, mod-
ernly managed, is at your command to

meet any reasonable requirement.

STANDARD OR MADE TO SPECS .

Many standard shapes in stock but we spe-
cialize in fabricating special needs. Send
in your blueprints for prices, deliveries,
and engineering advice.
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GARBY MFG. CO., INC.

62 COTTAGE PLACE
WATERBURY 5, CONNECTICUT
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THE ELECTRON ART (continued)

tron beams of any energy from 0.03
to 30 mev. The accelerator is basic-
ally a pressurized version, as de-
veloped by R. C. Herb of the Uni- |
versity of Wisconsin, of the Van de
Graaf generator. The building in }
which it will be housed is to be |
located at the base of a cliff, which |
will give lateral bracing to the ~
|
|

¥ REMOTE cONTROL
¥ ROTARY SOLENOID OPERATED

tower and serve as a radiation
shield for the control room and gen-
eral laboratory that will be located
atop the nearby mesa.

LABORATORY RATS carrying minia-
ture radio receivers are being used
at the University of California, Los
Angeles, by Dr. J. A. Gengerelli. |

The object is to study learning and | . =%

retention traits of the rats. The S———— i g ———
rats are enclosed in mazes through E

which they can run freely. By

means of a radio transmitter tuned ‘

to the frequencies of the rats’ re-
ceivers, electrical impulses can be

...designed for use
where automatic, remote-controlled,
multiple circuit selection is needed.

Vb

¥ The model illustrated is a six pole, six position circuit

|

1 selector with standard mounting. Ledex Circuit Selector
| Switches are also available from stock in the following models;
‘ three pole twelve position, and six pole six position, all

with either standard or panel mounting. Where quantity
requirements justify, special selectors for specific applications
will be engineered and priced by quotation.

The rotors of Ledex Circuit Selector Switches are powered
by Ledex Rotary Solenoids. This compact, powerful solenoid
is converted to a rapidly oscillating motor by means of a
commutating switch and return spring. Provisions are made
to operate Ledex Circuit Selector Switches from any standard
power source.

Precision manufacture to exacting specifications and indi-
vidual operating tests are your assurance of dependable, long-

- life service under severe operating conditions.

* DAYTON , OHIO

Dr. Gengerelli adjusts transmitter that
sends impulses to tiny crystal rectifier [
placed under skin covering rat's skull,
Note antenna wire projecting above rat 'I

=

S e
. "FOR. COMPLETE
DESCRIPTIVE

s ’————————_————~

Y4

delivered to their brains. In this

way traits that might be influenced |
by electrical shock can be studied ‘
without the hindrance of long wires |

G. H. LELAND, INC. A
118 Webster Street, Dayton 2, Ohio

Gentlemen. Send me descriptive literature on the Ledex
Circuit Selector Switch. It may be applicable to our . . .

connected to the rats. Praduier
‘\ D (Please Print)
A GROUP of cemeteries in Chicago case Trin
Company.

will use a 160-mc Motorola central
station and a radio dispatcher to
help in the maintenance of exten- |
sive grounds and the smooth han- |
dling of funeral processions.

Street Address

e e o

City. State

4
A

Ay e e R S S P W TS EEDS S PREe e Swm Smm e
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| NEW PRODUCTS
| (continued from p 130)

into a 50-ohm load. The attenuator
is calibrated in c-w or peak pulse
power or voltage into a 50-ohm
load. Pulse rate is 40 to 4,000
cycles. Details of performance are
available.

Dual-Channel Recorder

AMPLIFIER CORP. OF AMERICA, 398-7
Broadway, New York 13, N. Y.
Model 910-B Twin-Trax magnetic
tape recorder gives four continuous
hours of recording and playback at
7% inches per second. Two sound
tracks are recorded on a single tape,

“AN” CONNECTORS

Widen the Horizon of
Industrial Electronics

Wherever industrial electronic equipment is sectionalized,
Amphenol AN connectors serve with efficiency and economy
to provide quick connection and easy disconnect for servic-
ing or movement.

They save' mo'ney by permitti'ng associated wirinf; for 'one one in one direction and the other
or many circuits to be prefabricated, thus electronic devices .

may be tested at the factory and instantly connected for — the reverse. Frequency response
use on arrival. This greatly simplifies installation and servic- is essentially flat from 40 to 10,000
ing procedures. ¢ps.

Available in five major shell designs, each of which accom-
modates over 200 styles of contact inserts, Amphenol AN Vae Indic:
connectors handle voltages up to 22,000, amperages up to acuum Indicator

200. Types with pressure-proof, explosion-proof or moisture- GEORGE E. FREDERICKS (0., Beth-
proof housings also are available, as are standard elements ayres, Pa. The Televac Model I

for thermocouples. vacuum indicating meter has a scale
The complete new Amphenol "AN" catalog is just off the press. calibrated directly in the range

A note on your letterhead will bring a copy immediately, from 1 to 1,000 microns. A voltage

stabilizer mounted within the port-
able meter case eliminates errors

AMERICAN PHENOLIC CORPORATION '

1830 South 54th Avenve, Chicago 50, lllinois

COAXIAL CABLES AND CONNECTORS - INDUSTRIAL CONNECTORS, FITTINGS AND |
CONOUIT « ANTENNAS « RADID COMPONENTS « PLASTICS FOR ELECTRONICS

AMPREROL NON-ROTATING, ALIGNED CONTACTS

© OO WO ™

LY fvevee

frenedo fewe LR

vivecee eeecewe

- Leew e | leoowes |
—— L eee e | L eeeww
CONVENTIONAL i AMPHENOL

A typical example of outstanding Amphenol design:—

All Amphenol solder pockets face in ‘one direction—easy to
set in « fixture—easy to solder-—will not twist or turn—ideal
for low-.cost, efficient production. Only one of a dozen im-
portomt features.
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NEW PRODUCTS (continued)

due to line voltage fluctuations.
Readings are obtained merely by the
operation of an on-off toggle switch,
no previous current adjustments or
calibration being required.

Signal Generator

THE RoOLLIN Co., 2070 N. Fair Oaks
Ave., Pasadena 3, Calif. Model 30

power-type standard signal genera-
tor has 6 watts nominal r-f output
and 50-ohm impedance with a 160-
db range of attenuation and c-w,
It can be

a-m or pulse operation.

hu

tuned from 40 to 400 me and has a
spiral dial scale equivalent to 4
feet in length.

Coil-Winding Machine

ASSOCIATED PropucTION Co., 2655
W. 19th St., Chicago 8, Ill.,, an-
nounces new improvements in a

coil-winding machine that permits
almost micrometer adjustment of
guide roller travel through positive
electric limit switches. The machine
winds coils of all types in 16 gage
to 42 gage wire. Maximum arbor
space is 36 inches.

Mobile Dynamotor

GOTHARD MFG. Co., 2110 Clear Lake
Ave., Springfield, Ill. Model GP-26
dynamotor was designed chiefly for
mobile transmitters but is suited to

ELECTRONICS — September, 1948

Tnvestigate

COPPER ARMORED SISALKRAFT

cOPPER >

Reinforced with tough Sisal Fibres

TELEVISION AND RADIO STUDIOS, TESTING ROOMS,
INDUSTRIAL LABORATORIES, AND DIATHERMY, RADAR
AND ELECTRONIC EQUIPMENT

The success of COPPER ARMORED SISALKRAFT
for shielding during the past decade suggests that you might
find this reinforced “electro sheet copper” product practical
for rooms and large enclosures or equipment requiring elec-
trostatic shielding.

SISALKRAFT engineers do not presume to be authorities on
this complex subject. We shall be glad to cooperate, however,
on the basis of experience gained in such installations as:
Steinmetz Hall, New York « Hollywood Television Studio of Don Lee
WBKB Radio Station, Chicago ¢ Sentinel Television Testing Rooms
Corn Products Company’s Argo Laboratory  Delco Radio Sets
CBS Radio Testing Laboratories

... and other applications that indicate the merit of COPPER
ARMORED SISALKRAFT in these and allied fields.

COPPER ARMORED SISALKRAFT is available in 1-0z., 2-02.,
and 3-oz. weights, in rolls 4 to 60” wide. Reasonable cost . . .
as low as $9.25 per 100 square feet in cost. Send for samples.

COPPER ARMORED SISALKRAKT

,.oAP'Oducto.fooooooooooooo.oooooooooooo
THE SISALKRAFT CO., Chicago 6 « New York 17 « San Francisco 5

9.
]
[ ]

'City, Zone No. and State.

1 7~ "The SISALKRAFT Co., 205 W. Wacker Drive, Dept. E1, Chicago 6, . :
: Please send samples of [@ One-Ounce; [§ Two-Ounce; [8] Three-Ounce COPPER
8  ARMORED SISALKRAFT. The use I contemplate involves (describe briefly) :
1

[ ] L}
] L}
1 1
B Name... e . [
1 ]
[ ] | ]
H Address......... -
' H
H a2
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PIPE COUPLINGS

DC 44 Silicone Grease
for reliable
permanent lubrication

g o 7 my

- = 2t 4

CONTINTOUS FILM RECORDING CAMERAS

-

ELECTRICALLY HEATED PRESSURE HEADS

‘”H”HHH”I”|||||HIIIIIII (e
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PHOTO COURTESY MOTOROLA INC3

DC 44 Silicone Grease permanently lubricafes the
plunger-solenoid contact surfaces in this Motorola
Avto Radio push-button tuner.

We undertake the Dcsign, Actual performance is the only true measure of a

DCVCIOmeDt and Manufactiire of lubricant’s quality. That is. w.hy more and more
manufacturers are specifying Dow Corning

any type of Optical—Mechanical Silicone Greases for their lubrication probiems.
T-Elcctrlcal Instrumcpt. Includ- Their tests show that longer lubrication life,
ng Cameras for spccml purposes. | greater oxidation resistance, elimination of

gumming, and indifference to temperature

. extremes are all characteristic of the silicone
Avimo Limited, Taunton, England - Telephone Taunton 3634 | 9=

Motorola Inc. of Chicago had a lubrication

- o T i T problem in their auto radio push-button tuner.

The tuning is accomplished by a solenoid and

| plunger with a dash-pot action between the

two for smoother operation. A thin film of the

{ubricant selected had to be permanent and

maintain its consistency over the operating

—20° to 160°F

temperature range from . to

s TR 'P' T Y P E give the dash-pot action.

- Their engineers tested many lubricants but the
only one to allow satisfactory operation and
still {ubricate after 75,000 cycles was DC 44
Silicone Grease. It maintains the right consistency
to give smooth action and permanent {ubrication.
Even in thin films this silicone grease does not
run out or form gum,

| We recommend DC 44 Silicone Grease for
| permanently lubricated anti-friction bearings,
and for high temperature applications up to
| 350°F. DC 41 Silicone Grease is recommended
for temperatures up to 450°F. DC 33 Silicone
Grease is both a low and a high temperature
‘ grease and is recommended for use from

—95° to 300°F.

If you want permanent lubrication or have high
temperature or low temperature problems it will

100 MA. UNIT

¢ Max. A. C. line input 130 volts
rms

® Max. inst. peak current 1000 Kotron's rnerqlhc rectifying elements are pay you fo investigate Dow Corning Silicone
Ma. mounted in one plane. Plates cannot con- . Write for d h N 7.5 "
® Maonx. inverse peak voltage 360 tribute heat to each other. Result—Cooler LIS AL U C LT B 9 oF ca
® Average operating temp. 105°F Operation . fonger life . . . increased our nearest sales office.
® Dimensions: 4-1/16” x 1-1/16" circuit efficiency. Wafer-thin Kotron saves DOW CORNING CORPORATION
x 5/32” space, mounts easier MIDLAND, MICHIGAN
! : New York e Chicago e Cleveland ¢ Los Angeles

J g"‘" Sizes: 75 Ma. and 200 Write for Complete Technical Data, Prices ’ - Canad F?:llasl " A":n'ald .
[- n Canada: erglas Canada, Ltd,, Toronto
and Dellvory in England: Albright and Wilson, Ltd., London

f"r- .. .. S e .

I..'I. > : . ‘ g ‘ 3 ﬂly £ . 3 ]

L L — - 4 e ¥ ’ e ¥ f =
STANDARD _ { [lelg
54 CLARK STREET ® NEWARK 4, NEW JERSEY HUmboldt 2-2400. | | 5, pst 1w siticones |
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NEW PRODUCTS (continued)

many marine and aircraft applica-
tions. It is available in a range of
capacities, with power output rang-
ing up to 80 watts continuous and
150 watts intermittent duty. The
unit weighs 8% pounds.

Scaling Unit

TRACERLAB INC., 55 Oliver St., Bos-
ton 10, Mass., is now manufactur-
ing the SC-1A Autoscaler with a
high voltage supply continuously
variable from 500 to 2,200 volts. A
time delay circuit is included. Scal-
ing circuit and precision timer are

actuated by a pushbutton. Overall
resolving time of the input ampli-
fier and scaling cireuit is about 5
microseconds. Pulse height sensi-
tivity is approximately 250 milli-
volts.

Pin Straightener

HYTRON RADIO & KELECTRONICS
Corp., Salem, Mass. A new minia-
ture 9-pin straightener is now

r

k
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OZ. OF SMOOTH PERFORMANCE

 TURNER
MODEL L40

ﬂrfnal Microphone

b

" A special purpose microphone

of many uses

Small, lightweight and inconspituous, the Turner
Model L40 can be worn in the lapel, held in the
palm of the hand, or concealed. Highest quality
moisture sealed crystal produces high signal level.
Engineered by Turner to give crisp, clear speech re-
production. Widely used for sales demonstrations,
public address, call systems, sound re-inforcing,
and recording systems. Also used in dictographic and
detective work. Comfortable to wear. Alligator clip
secures unit to clothing. Finished in satin chrome.
Complete with 20 ft. of attached flexible cable.

Model 3H—L40

® The Turner "third hand" and L40
microphone. A special combination for
mobile sound work and call systems
where operator must have both hands
free. Ideal for sales demonstrators. The
3H slips over the head. Holds micro-
phone close to mouth! Adjusts to any
position. Also available with micro-
phone switch at extra cost.

Ask your dealer
THE TURNER COMPANY

905 17th Street N, E., Cedar Rapids, lowa

%WW BY TURNER

Licensed under U. S. patents ol the American Telephone and Telegraph Company, and Western
Electric Company, Incorporated. Crystals licensed under patents of the Brush Development Company.

185

wWWW.americanradiohistorv.com


www.americanradiohistory.com

NEW PRODUCTS (continued)

available. It is built of aluminum
and stainless steel. Designed pri-
marily for radio servicemen, it

[ / should find utility in any labora-
ou’ ln 1 on @ | tory.

CORE SOLDER Filter Selector

AErRovox Corr., New Bedford,
Mass. Choice of proper interfer-
ence filter is simplified by the an-
alyzer that can be varied to simu-

COﬂtaIﬂlﬂg d NEw FI.UX late all types of stock filters
that is more active, stable and manufactured by the company.

efficient than any rosin flux—yet

NON-CORROSIVE - NON-CONDUCTIVE

KESTER "RESIN-FIV

ACTIVITY “Resin-Five" will solder
zinc, brass, nickel silver,
nickel-plate, copper and -
ferrous alloys. @

STABILITY Under the most extreme
soldering temperatures
the Flux still does the
soldering job.

M O BILITY The unusual activity and N
stability of “Resin-Five” %{’%"’x«,w

giveit complete mobility.

Knob setting designations are cali-
o brated in terms of these types.
St Optimum arrangement can then be
e made after it is determined by
means of the analyzer.

Sensitive Relay

ALLIED CONTROL Co., INC., Dept. S,
2 East End Ave., New York 23,
K E STE R . N. Y. Type BK relay, designed for
high sensitivity, has a d-c¢ coil rat-
e 1y i

RESIN-FIVE ing up to 32 volts at 24 milliwatts

\ . :
The most important development and an a-c¢ coil rating of 220 volts

in Cored Solder within the last ten

years. ‘‘Resin-Five” has virtually no | ]
odor even at extreme temperatures. Avail-
able in 5 core sizes; varying percentages of

flux content. Diameters ranging from .010" to
250" All practica!l alloys.

A COMPLETE
TECHNICAL SERVICE

Any s;)ldering prob- )
KESTER KESTER Wsnito,
SOLDER COMPANY SOI.DER Rt |

4204 Wrightwood Ave., Chicago 39, III.

Factories' Also At

Newark,.New Jersgy s Braniford, Canada
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NEW PRODUCTS (continued)

at 0.240 volt-ampere. Contact rating
is 1 amp at 48 v d-c. It is supplied
in single or double pole, normally
open or normally closed contact ar-
rangements, also double throw.

Two-Pole Relay

EBERT ENGINEERING AND MFG. Co.,
185-09 Jamaica Ave. Hollis 7, L.
I, N. Y., announces a 2-pole norm-
ally-open or normally-closed merc-
ury relay for loads up to 25 amps
breaking both sides of the line, also

P
mra. 1
v.

motor loads up to 3 h-p at 230 volts
a-c. Overall dimensions are 5 in.
long, 3 in. wide and 2 in. high.

High-Frequeney Triodes

AMPEREX ELECTRONIC CorP., 79
Washington St., Brooklyn, N. Y.,
announce the 492 and 492-R h-f
water-cooled and air-cooled triode
amplifier and oscillator tubes hav-
ing a 5-kw plate dissipation. The
grid of each is mounted to a ring
seal by an unperforated section of

copper cone which forms a shield
between tilament and anode, and
makes the tube suitable for
grounded- grid h-f circuits.

Intrusion Alarm

EL-TRONICS, INC., 2647 North How-
ard St., Philadelphia 33, Pa. Model

ELECTRONICS — September, 1948 187
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Large or Small

R RECTANGULAR.

£, ROUND O
QAR T PAPER TUBES

Inside Perimeters from.592" to 19"

With specialized experience and automatic

equipment, PARAMOUNT produces a

wide range of spiral wound paper tubes

to meet every need . . . from 14’ to 30” long,

from .592" to 19” inside perimeter, includ-

B ing many odd sizes of square and rectan-

SEH-“' FOR ARBOR 1 gular tubes. Used by leading manufacturers.

R .muu VAW Hi-Dielectric, Hi-Strength. Kraft, Fish

117 ov Paper, Red Rope, or any combination,

4 wound on automatic machines. Tolerances

plus or minus .002°, Made to your specifi-
cations or engineered for YOU.

Pﬂl’ﬂmﬂun' PAPER TUBE CORP.

616 LAFAYETTE ST., FORT WAYNE 2, IND.
Manufacturers of Paper Tubing for the Electrical Industry

Unique Design of Single Stage
Pump Produces High Vacuum
Faster, More Efficiently and Safely

for

ELECTRONICS AND LAMPS

Vacuum exhausting at low pressures of lamp
bulbs, fluorescent tubes, radio, television and
electronic tubes, X-ray tubes, photo-electric
cells, etc.

ELECTRICAL PRODUCTS

High vacuum impregnation of coil windings
to give greater strength; dehydration and
impregnation of molded or compressed graph-
ite parts; deairing, drying and impregnating
insulating paper, cable, motor windings;
dehydrating insulating oil; filling condensers.

The pump hu's only 2 moving parts — ADVANTAGES

rotor and slide valve, always com-
pletely sealed in pump cylinder. As
rotor turns, slide valve acts as piston
forcing all air out of cylinder through
discharge valve and lubricator above

. it, creating a constant vacuum behind
the slide valve piston.

Top Vacuum — to 2 microns
High Speed Evacuation
Noiseless ° Vibrationless
Low Power Consumption

Long Service Life

Capacities to 845 c.f.m.

The combination of mechanical inlet
slide valve, automatic exhaust valve,

and rotary pump with rocker oil seals :
on slide valve, account for the un- WF AL B L

usuvally high vacuum and volumetric BEACH-RUSS COMPANY
efficiency in this single stage pump. 52 CHURCH ST., NEW YORK 7, N. Y.

BEACH - RUSS rvee k» VACUUM PUMPS
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FASTER, SIMPLER

AUDIO ANALYSIS

with Model AP-1

PANORAMIC
SONIC ANALYZER

Reduce time, complexity and cost of mak-
ing audio measurements with the unusual
advantages offered by the Panoramic
Sonic Analyzer. By resolving a complex
audio wave into a spectrograph showing
the frequency distribution and voltage am-
plitude of the components, Model AP-1

* Eliminates slow point-by-point fre-
quency checks * Provides a quick
overall view of the audio spectrum
* Enables determination of changes
in waveform content while parame-
ters are varied ¢ Furnishes simple
presentations for production line
testing.

) I L (] 1 [) [) 1 [ I ]
40 | 100 200400600 1k 2k aKex | 20K
e CYCLES L

Panaramic Sonic Spectrogroph ot
750 cps square wave.

Use Model AP-1 for analyzing ...
¢ Harmonics ¢ Intermodulation ¢ Vibra-
tion * Noise * Acoustics * Materials

Features. .. Continuous scanning from 40-
20,000 cps in one second ¢ Wide input
voltage range ¢ Llinear and log voltage
seale * Closely logarithmic frequency scale
« Built-in voltage and frequency calibra-
tor * Simple operation.
WRITE for detailed specs, price and dellvery.
NEW LITERATURE AVAILABLE

Mew York 7, K.Y, PANORAMIC, NEW TORK
Exclusive Comadian Represeniaiive; Conodion Marcsni, Lid
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NEW PRODUCTS (continued)

Dereciedd ////'ﬁ/é/ A7

S\ Jerwis PICKERING

0 rriizicteiice. . . .

. NEW-LOW-PRICES

by s

|

|
HS-5 alarm detects intrusion by |
change in antenna capacitance upon i
approach of a person. It also de-
tects fire by means of a heat de- .
tector that operates at about 160 F.
Slow capacitance changes owing to 1
changing meteorological conditions
will not affect the device.

‘ PICKERING reproducers have always been built to the highest
standards of the critical listener willing to pay a premium for

Midget Thyratron

excellence in record reproduction.
GENERAL ELECTRIC Co0., Schenec-

. . o T Ly o ltine in-
tady, N. Y. Type GL-5663 midget | The grf)wmg dem.and for Pickering quallly and t].le res.u ting 1
thyratron designed to maintain low crease in production have made possible substantial price reduc-
-3 S U B ISR b i | tions.

4 Revised manufacturing techniques have enabled us to actually im-

prove quality and lower prices at the same time.

We take great pleasure in giving our customers the benefit of lower
production costs.

with .0027” Sapphire Stylus
Former List Price—$25.00
Now $16.50

Model D-120M
with .0025” Diamond Stylus
Former List Price—$60.00
Now $41.50

control grid and shield grid cur-
rents is inert-gas filled. Peak for-
ward and inverse voltage ratings
are 500 volts. Average anode cur-

EPTEHEE2 OFEL EW. ¢ # to the line of Pickering Cartridge Repro-
; / ducers is the Model D-140S for the new long
Symbol Tracer playing, MICROGROOVE type disc recordings. The

RAPIDESIGN, INC., P.O. Box 592, D-1408S has a diamond stylus of .001” radius, tracks with a
Glendale, Calif., announces the new

pressure of 5 grams and, like all Pickering Cartridges, in-
*  corporates all of the known requirements for perfect track-

il ez : 2 . 4 :

e AL Pl ‘ot ing, minimum record and stylus wear, and distortion-free
T e .
< TE Q.\é b reproduction.

L AT '
e, 1 - \: otra U . \

Tl Model D-140S with .001” Dia-

A N <R i ;

= mond Stylus $60.00 List

HON / § Company, Inc.

Oceanside, Long Island, N. Y.

A,
R A
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[PATENTED)

RADIO PINS,

Present 3 clean-cut
Advantages

1. EXTREME UNIFORMITY

2. SUPERIOR STAKING QUALITIES
+ « « ends will roll without splitting.

3. BETTER FOR MOLDED PARTS
++ closed end keeps compound out.

If you use pins for vacuum tubes, adapters,
fluorescent lamps, plugs, or electrical equip-
ment of any kind, the chances are you’ll save
time, money and rejections by using these super-
smooth, seamless, patented Radio Pins. They are
available in a wide variety of styles and sizes,
with staking end either closed or open. For a
quotation, simply send a sketch, sample or de-
scription and state the quantity you need.

Radio or Radar Equipment?

In addition to Radio Pins,
we produce large quanti-
ties of top caps, base shells
and adapter shells for vac-
uum tubes; also a wide va-
riety of other metal prod-
ucts including deep drawn
shells and cups, blanks and
stampings, ferrules, grom-
mets, washers, vents, fasten-
ers—and, for almost every
manufacturing require-
ment, the world’s largest
assortment of eyelets. o

THE AMERICAN BRASS COMPANY

Waterbury Brass Goods Branch
General Offices: Waterbury 88, Connecticut
Subsidiary of Anaconda Copper Mining Company

In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont.

wWAMW-amerecantadiohistorv-com

NEW PRODUCTS (continued)

No. 31 Electroneer template for de-
sign and drafting personnel in the
industrial electronic, television, ra-
dio, and electrical engineering fields.
A cellulose nitrate sheet of 0.04-inch
thickness, it measures 41 x 6%
inches.

High-Gain T-V Antennas

THE WORKSHOP ASSOCIATES, INC.,
66 Needham St., Newton Highlands
61, Mass., has developed eight dif-
ferent high-gain antenna arrays for
television and f-m. Each is mounted

on a single mast and designed for
reception of all channels operating
in a particular area. Elements are
constructed of half-inch aluminum
tubing. More arrays can be added
to the installation as additional sta-
tions go on the air.

Low-Current Power Supply

BrrAa ELECTRONICS Co., 1762 Third
Ave.,, New York 29, N. Y. Model
251 regulated low-current power
supply is used for currents below
10 milliamperes at voltages up to
500 volts d-c. Output voltage is
continuously variable, up to 500,
either positive or negative with

September, 1948 — ELECTRONICS
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NEW PRODUCTS {continued)

respect to ground; and it will
change less than 0.5 percent at any
setting for line voltage variations
from 95 to 135 volts.

Calorimeters

R. A. WHITEMAN, 630 N. Wisner
Ave., Park Ridge, Ill. The types
IHC-20 (illustrated) and IHC-50
calorimeters measure and check the
power output of induction heating
units. They permit measurements

from low values to 20 kw and 50 kw
respectively. Each is available in
either magnetic or nonmagnetic
steel.

Light-Beam Wattmeter

GENERAL ELECTRIC C0., Schenectady
5, N. Y., has developed a new port-
able light-beam wattmeter giving
readings in the low wattage, low
power factor ranges for frequencies

of 25 to 3,000 cycles. It can be used
as an instrument calibrator and in
laboratory production testing.

Aectuator

PHiLLIPS CONTROL CoORrP., 612 N.
Michigan Ave., Chicago 11, I1l. The
51A actuator features a frame of

ELECTRONICS — September, 1948

An Electrical Relay, whatever its style or type,
responds to a changing condition in one
electrical circuit to cause a change in another
electrical circuit.

E Wherever electrical energy is used as a con-
£ trolling agent, SIGNAL ENGINEERING Relays
can be applied in a wide variety of uses.

i Perhaps you have an electronic circuit
L where a change in voltage or current re-
quires the switching of several other cir-

cuits. The SENSITIVE MULTIPLE CONTACT

s ] PLUG-TYPE RELAY, illustrated at right, is
B designed to meet just

such a condition and

AT

offers up to 6 pole, double throw, with 3
a 20 point plug. A.C. or D.C. Ask for 28
Bulletin 50-6. H
| OR

A keying circuit or pulsing circuit where :
rapid response and low current drain =
are required characteristics. The SERIES = —
: 10 AND SERIES 20 RELAYS are f
= fast, sensitive, shockproof and
are adaptable to many contact
arrangements. Bulletin KR1-6.

B OR

The need for a small, rugged, POWER
RELAY, double pole, double throw,
} without pigtails, for operation of bells,
I~ horns, lamps, small motors, etc. Write
for Catalog 6-¢.

OR

An application requiring a high fre-
quency COAXIAL CABLE RELAY, with
correctly designed, low loss circuit,
available with A.C. or D.C. actuating
coils. Bulletin CR1-6.

4

A

& Al A ’
and MANUFACTURING COMPANY
154 WEST 14th ST. . NEW YORK 11, N, Y.
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S

PREMIER DIALS,
PANELS & PLATES

What counts, sales - wise, is
what your customer sees. What
gets the attention for Premier
Metal Products, quality-wise, is
their sharpness and clarity ., .
close tolerances . . . rich colors
and baked-in finishes. Let us
tell you how these qualities
can add important sales-appeal
to your products.

Etched & Lithographed on:

¢ Aluminum * Brass
* Bronze * Copper
* Monel ¢ Nickel Silver

* Stainless Stcel

WRITE FOR BULLETIN

=,

H AVENUE

s i, i A

E-PREMIER METAL ETCHING |

COMPANY

cry 1, N Y.

Quality Producty for Over 35 Years

TYPES WL % and WLA %

e
s

7Y, WATT
INDUCTIVE

TYPES WL and WLA

1 WATT
INDUCTIVE

MAX, RES: .01 to 7,500 ohm {331 Alloy) MAX. RES: .01 to 15,000 ohm {33) Alloy)
.0) to 4,000 ohm {Nichrome} .01 to 8,000 ohm [Nichrome}
.01 to 1,250 ohm (Manganin) .01 to 2,500 ohm {Manganin)
BODY SIZE: %" lg. by 3/16” diam BODY SIZE: 17 1g. by 3/16” diam.
i TOLERANCE: STANDARD 19 TOLERANCE: 3TANDARD 1%
f Can be supplied non - inductive with
one-half indicated moximum resistance.

INSTRUMENT RESISTORS CO., 1056

192

Economical in Cost

IN-RES-CO WL series resistors
were designed to meet increasing
demands for a compact resistor

of high accuracy -priced for gen-
eral use. They meet the most
critical requirements-—close tol-
erance, ability to withstand over- |
load, long life. Write today for !
catalog describing the full line -of
quality IN-RES-CO resistors..

COMMERCE AVE., UNION, N. J.

WWW-americanradiohistorv. com

NATION-WIDE

Railway Express is part of the
modern miracle of transporta-
tion which makes the people of
your community neighbors with
those of other cities and towns
from coast to coast. Neighbors
... who depend on each other,
near and far, for the essentials
and luxuries which contribute to
our way of life.

The men and women of Rail-
way Express are your neigh-
bors, too, wherever you may
live. They work with you and for
you to provide a complete ship-
ping service for every one of
your business and personal
needs. You'll find them depend-
able neighbors, always ready
to serve you with speed, effi-
ciency and courtesy.

It's good business to say,
“Ship it RAILWAY EXPRESS!”

RAILWAY EXPRESS

«+ . Maintains 23,000 offices (there’s
one near your factory, office or
home);

«..Uses 10,000 passenger trains daily;

e..Has 18,000 motor vehicles in its
pick-up and delivery services;

...Offers extra-fast Air Express with
direct service to 1,078 cities and
towns.

Al L“.,’4 r

EXPRESS
GE NC

P RAIL-AIR SERVICE

£
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NEW PRODUCTS (continued)

bonded silicon steel laminations and
a T-shaped laminated plunger
adaptable for both push and pull
operations. It is available for con-
tinuous duty on 115 volts, 60 cycles,
with a maximum stroke of one inch.
Approximate pull is 2 pounds at
4 inch, 4.2 pounds at %1-inch stroke.

Geiger Counter

OMAHA SCIENTIFIC SUPPLY CORP.,
3623 Lake St., Omaha 4, Nebraska.
The 33-pound TX-6 Geiger counter
consists of a probe, amplifier, and
headphones. Gamma rays from ura-
nium ore produce clicks in the

phones. The instrument is sensitive
enough to detect radiation in a ra-
dium dial watch.

Photorelays

PuoroBeLL Co., 116 Nassau St.,
New York 7, N. Y. Type ES-1 elec-
tric eye relay operates from 115
volts 60 cycles, and comprises a
photoelectric tube, amplifier, relay
and sensitivity adjustment all
mounted on a 23 x 5-inch steel
chassis. Type ES-2 is similar but

New, Lighter, More Compact . ..

Easier to Build Into Your Product

RAYTHEON
VOLTAGE STABILIZERS

VOLTAGE STABILIZER
HEADQUARTERS
Since 1927

For years the name “Raytheon”
on voltage stabilizers has denoted
advanced design, precision manufac-
ture, rugged construction, reliable and
accurate performance . . . in a word —
“Excellence in Electronics.”

Now, to these highly desirable char-
acteristics, have been added important
space and weight saving features . . .
features that make it easier and more
economical to build dependable, ac-
curate control of fluctuating line volt-
age right into your product. This en-
tirely new line has been performance-
engineered to provide a wide choice of
models in service-tested, standard types

. or you may have special models
custom-engineered to suit your special
needs.

Get the complete story on this im-
portant development at ‘“‘Voltage Sta-
bilizer Headquarters.”” Send for it today.

RAYTHEON MANUFACTURING COMPANY
Waltham 54, Massachusetts

BUILD THESE ADVAMTAGES
INTO YOUR EQUIPMENT

® Faositive control of autpul volt-
age to within =t Y%,

@ Stabilization ot ony load
within ratéd. capacity.

® Quick response. Stabilizes
varying input voltage within
1/20 second.

@ Entirely automatic. No adjust-
ments, Nd' moving parts. No

intenarce.

@ Many designs available with
very low harmonic distortion
‘of the output voltage wave
at any load.

@ Models can be supplied with
frequency compensoﬁoﬂ.

® Single or multiple output
voltages.

® Wide rongs of designs in-
cluding  hermetically«sealed
types.

Gentlemen: Please send me copy of your new Voltage Stabilizer Bulletin DL-V-304A.

Company . ... ... i

Street Address ...

includes a light projector built into cty o ‘ ' fone Moo State
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(continued)

| NEW PRODUCTS

we vew THYROMETER

Integrating type scaler with ratemeter

Designed for precision measurement of radio-
active samples in the reseavch and medical
laboratory.

N R
PR ? ;

the chassis base. Response time is
about 0.05 second, permitting use
as a counting machine at speeds up
to 600 counts per minute.

Heat-Transfer Unit

EASTERN INDUSTRIES, INC., 296 Elm
| St., New Haven 6, Conn. Model No.
5-H.T.U. is a new heavy duty heat-
transfer unit for eooling the magne-
| tron power tube in an induction-

T TE——

TTETESETNVIRRCTE AL MR ]

heated oven. The unit will dissipate
3,000 watts within a temperature
rise of 40 F above ambient.

Some of the special features include:

(1). Both scaler and ratemeter can be operated as a unit or the rate-
meter can be operated as a separate unit.

(2). All operating controls are mounted on the sloping panel.

(3). The unit employs a three decade logarithmic type ratemeter.

(t{)(. A strip chart recorder may be used to indicate the output of
the ratemeter circuit.

(5). A range switch provides selection of counting ranges of one,
two or three decades (100 — 1000 — 10,000 counts per second) for
the recorder.

(6). The scaling circuit measures the time required to accumulate
a predetermined count with a total selection of five ranges up to
16384 counts.

(7). Available for use with a choice of G-M tubes, sample stage,
probes and preamplifiers.

(8). The unit may be mounted on an undercarriage as illustrated for
utility and accessibility.

(9). The ratemeter may also be furnished as a separate unit.

Write for particulars on this or other radiation measuring instru-
ments and components.

THE VICTOREEN INSTRUMENT CO.

5806 HOUGH AVE., CLEVELAND, OHIO

www.americanradiohistorv.com

Engine Synchronizer

SQUARE D Co., KOLLSMAN INSTRU-
MENT DIvVISION, 80-08 45th Ave,,
Elmhurst, N. Y. A new 28-ounce
synchronous differential contains
two synchronous motors and a me-
chanical differential. Used in syn-
chronizing engines, it serves as an
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| ”And hey livedl happily
ever after.

gs are perfectly mate

coil windin L
::cufrul lite when the pases @

e _PRECISION BOBBINS

Precision provides the strength, the insulation, the dependability by the most thor-
ough specialized engineering, exactly to your specifications.

d for long and

JOHNSON
A

WAFER SOCKETS

Spiral winding of the tube—heavy heat-treated compression—
swaged tube ends securely locked—impregnation of the complete
assembly are factors of Precision’s exceptional service, Lightest of
all co’l bases. Perm t larger gauge, or more wire of same gauge
in winding area.

Let us make up samples for your requirements

Also mirs. of dielectric tubes, round, square, rectangular, any length, ID or OD;
coil forms; spools; dust caps and thread protectors.

I & 0

ROUND « SQUARE ~RECTANGU'.AR-~W

*

2041 W. CHARLESTON ST. CHICAGO 47, ILL.
Plant No.2 at 79 Chapel St. Hartford, Conn.

Exacting users prefer JOHNSON

wafer sockets because they are in- !

sulated with grade L4 steatite or ' .

better, top and sides are glazed, the | E i

underside is impregnated against |

moisture. Contacts are brass with | o LINKING FUNCTION
steel springs, cadmium plated and ,

are mounted against phenolic wash-

ers in molded recesses to prevent TO D ES I G N

movement. Rivets are countersunk

and mounting holes bossed to per- | o

mit sub-panel mounting. Locating Engineers and Designers who insist on dependable com-
grooves facilitate tube insertion. ponents have adapted Vickers Selenium Rectifiers into
‘ their circuits. They are specifying Vickers products, aad

Illustrated above is the 122-225, a
5 pin socket which con be used

| are submitting their rectifier problems to us. Our greorly
5 expanded plant facilities, plus the recognized dependa- S

with such tubes as the 807. [ 2 I . ; A
- bility of Vickers products, make it possible for us to offer ] @
.. ‘ " the most complete line of Selenium Rectifiers and self- =l |
Additional TYPeS | ’1 generating Photoelectric Cells. PHOTOELECTRIC CELLS
122-224, 4 pin, for tubes such as the { ] 2
812 or T40
122-226, 6 pin, for tubes such as the
T21

122-227, 7 pin medium, for tubes
such as the RK34 1

122-217, 7 pin small, for tubes such PP
as the 6A7

122228, octal, for tubes such as the
6L6 and 815

Also available are Giant wafer
sockets for transmitting tubes, of
S or 7 pin bases, sockets incor- |k .
porating a base shield, and Super

Jumbo 4 pin base sockets. \:“\‘\-“\“

y oy — o VICKERS ELECTRIC DIVISION -/
VICKERS .c r.' g-'-li | 1 [W-
2160 EAST IMPERIAL HIGHWAY ¢ EL SEGUNDO, CALIF. I" 7 ’; i .; A Itn o

EXPORT: Frazar & Hansen, Ltd.,, 301 Clay St, San Francisca 11, Calif. T ribceng oAl u‘»l»ﬁ} i .
Lnbora sfcriege thciencr ab nomad tarep volra
| CANADA. Powertronic Equipment Ltd., 494 King St., E. Toronto 2, Canada D" praishcrogoichicn L2 dal 3 O

E. F. JOHNSON CO. WASECA, MINN.
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The No. 90881
RF POWER AMPLIFIER

This “508" watt, RF power amplifier unit
may be used as the basis of a high power ama-
teur band transmitter or as a means for in-
creasiny the power output of an existing
transmutfer. As shipped from the factory, the
No. 90381 RF power amplifier is wired for use
with the popular RCA or G.E. *‘812" type
tubes, bu: adequate instructions are furnished
for re-adjusting for operation with such other
popular zmateur style transmitting tubes as
Taylor TZ4#, Eimac 35T, etc. The amplifier is
of unusually sturdy mechanical construction,
on a 103" relay rack panel. The panel con-
tains the grid and plate tank tuning capacitor
dials, as well as the grid and plate current
milliammeters. Plug-in inductors are available
for operatian on 10, 20, 40 or 80 meter amateur
bands, from stock, as well as special coils to
order for commercial frequencies. The stand-
ard Millen No. 90800 exciter unit is an ideal
driver for the new No. 90881 RF power
amplifier.

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

St
8.4

NEW PROQUCTS (continued)

intermediary regulating device of
engine control equipment. It may
also be used as a torque-producing
half-speed synchroscope. The unit
operates from a three-phase source
over a frequency range of 15 to 60
cveles with an input voltage of 0.007
times the frequency in cvcles per
minute.

Control Tester

FLIGHT RESEARCH LNGINEERING
Corp., P.O. Box 1-F, Richmond 1,
Va. The Servo Analyzer is used
as an aid in developing and testing
servos and automatic control sys-
tems employing 400 cycle error
measuring devices such as Selsyns

or E type pickotls. Frequency re-
sponse and transfer function may
be obtained over an input range of
from 1 to 60 eps.

Miniature Capacitors

SoLar MFG. Corp., 1445 Hudson
Blvd., North Bergen, N. J. Type
TST capacitors are 3/16 inch in di-
ameter and : inch long, sealed

against humidity effects. Details
are given in a new catalog bulletin.

High-Speed Counters

PorTer INsTRUMENT Co., INC,
136-56 Roosevelt Ave., Tlushing,
N. Y, has developed a new sys-
tem for measuring frequencies
from 0 to 1.6 me¢ wilh accuracies

WWW-americanradiohistorv.com

ARMATURE PAPER
"+ | Strong Kraft with high
/' dielectric strength and anti-
corrosion properties.
CABLE WRAP
Flat or creped Kraft; can be water-
proofed or made anti-corrosive as
required.
CORE BASE PAPER
Controlled conductivity;
harmful chemical action.
INSULATION PAPER
High physical strength, high dielectric
strength.
ANTI-RUST PAPER
Treated to prevent rusting of metal
with which it is in contact.
ANTI-CORROSIVE PAPER
Chemical properties carefully con-
trolled to assure necutrality.

free from

Centraline Engineered Electrical
Papers are designed especially to solve
ycur particular problem. They can
replace more expensive materials, im-
prove product design, increase pro-
duction and reduce manufacturing
costs. Uniformity and adherence to
specifications is assured by laboratory
control from pulp to finished Electri-
cal Paper.

Consult a Central Paper Engineer —
he will be glad to discuss your prob-
lem with you and provide samples for
testing. No obligation of course.

PAYT. OFF.

CENTRAL PAPER COMPANY
INCORPORATED

2442 LAKESHORE DRIVE, MUSKEGON, MICH.
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NEW PRODUCTS

{continued)

of c¢ne part in ten million or
greater. Basic units of the
system are two high-speed elec-
tronic counters, a crystal oscil-
lator and an electronic switch. The
instrument shown, a Doppler fre-
quency chronograph, measures un-
known frequencies of 50 to 200 kc
using the new system.

Industrial Scope

GENERAL ELECTRIC Co., Syracuse,
N. Y. Industrial oscilloscope type
YNA-4 is intended primarily for
servicing such equipments as re-
sistance welders, motor control cir-

cuits, and photoelectric circuits. A
three-inch tube is employed with
pushpull d-c amplifiers. Horizontal
sweeps range from 10 cps to 20 ke.

Low-Voltage Soldering Iron

JET THERMAL DEVICE Co., 2873-86th
St., Brooklyn, New York. The Slim
Jim scldering iron can be used on
automobile storage battery or socket

ELECTRONICS — September, 1948

- —Announcing

t:‘" /
h
k‘: MASSACHUSESTS IN3TiTats OF HoprNOLGY

RADIATION LABORATOHRY SERIES |

)

Six new volumes in the
Massachusetts

. ELECTRONIC
Institute of Technology INSTRUMENTS

RADIATION k /
LABORATORY 4
SERIES —

1AM A GRIMWOGD, S

HOLOAM, $0
i AU BB

MICROWAVE TRANSMISSION CIRCUITS

Vol. 9. Edited by GEORGE L. RAGAN, General Electric Research Laboratory, Schenec-
tady, N. Y. 716 pages, illustrated, $8.50

This volume brings you a practical treatment of the problems of power transmission at microwave

frequencies. Actual designs and performance data, as well . s principles and techniques, are given

for transmission along coaxial lines and waveguides. Use of the circle diagram, matching techniques,

and methods for extending the frequency range for good operation are carefully analyzed.

MICROWAVE MAGNETRONS

Vol. 6. Edited by GEORGE B. COLLINS, Chairman, Department of Physics, University
of Rochester. 806 pages, 533 illustrations, $9.00

Covers completely the theory, design and operation of multicavity magnctrons in the frequency

range from 1000 to 25,000 Mc/sec, and in the many modifications that extend the usefulness _of

these tubes. The circuit theory and electronics cf this type of oscillator are discussed with gpecial

attention to the subjects of starting phenomena, clectronic tuning, and stabilization of frequency.

Practical problems of magnetron design are dealt with in full.

ELECTRONIC INSTRUMENTS

Vol. 21. Edited by IVAN A. GREENWOOD, Jr., General Precision Laboratory,
J. YANCE HOLDAM, JR., Laboratory for Electronics, Inc., and DUNCAN
MacRAE, Jr., Harvard University. 721 pages, 466 illustrations, $9.00

This book brings you the theoretical background and practical details of electronic analogue com-

puters, instrument servomechanisms, voltage and current regulators, and puise test equipment.

It includes the practical design of accurately stabilized power supplies and the problems of design

and construction of prototype equipment. Numerous practical applications and examples are pre-

sented, including special servosystems and radar test oscilloscope designs.

CATHODE RAY TUBE DISPLAYS

Vol. 22. By J. THEORDORE SOLLER, Professor of Physics, Amherst College, M. A,
STARR, Department of Physics, University of Portland, and GEORGE E. VALLEY,
Jr., Assistant Professor of Physics, M.I.T. 746 pages, illustrated, $10.00

Here is practical aid in the design of instruments employing cathode ray tubes—a thorough dis-
cussion of their basic characteristics, principles of operation, and methods of application, This
book explains the design and construction of beam deflection and focusing devices, optical projection
and measuring apparatus, and auxiliary mechanical equipment. A complete trecatment of cathode
ray tube screens is included.

RADAR SCANNERS AND RADOMES

Vol. 26. Edited by W. M. CADY, Head, Physics Section, U. S. Naval Ordnance Test
Station, Pasadena Area, M. B. KARELITZ, General Precision Laboratory, Inc., and
L. A. TURNER, Dept. of Physics, State University of lowa. 513 pages, illustrated,
$7.00.

A comprehensive discussion of the engineering and design features of radar scanners, or antenna

mounts, and radomes, the plastic enclosures for antennas. The book includes a thorough develop-

ment of landbased, shipborne and airborne antennas, antenna mounts, and stabilization. Part 11

provides a thorough electrical treatment of radomes, including design, materials, installation and

" PRINCIPLES OF MICROWAVE CIRCUITS

Vol. 8. Edited by C. C. MONTGOMERY, Associate Professor of Physics, Yale Univer-
sity, R. H. DICKE, Associate Professor of Physics, Princeton University, and E. M.
PURCELL, Associate Professor of Physics, Harvard University. 486 pages, illus-
trated, $6.00

This volume brings you first a description of guided electro_mognetic ‘waves,
starting from Maxwell’s equations. The concept of impedance is generalized to
apply to waveguide circuits. Following a review of low-frequency network theory,
general network theorems which apply both to high and to low-frequency
circuits are developed. The properties of wavegunide circuit elements are fully
discussed. These general properties are applied to the discussion of microwave
devices.

eIyt e r e e e R
McGRAW-HILL BOOK CO., 330 W. 42nd St.,, NYC 18 N
Send me the volumes of the MIT Radiation Laboratory Series indicated by the ]
numbers encircled below for 10 days’ examination on approval. In 10 days I will g
remit the price of the books I desire to keep. plus a few cents postage, and return i
unwanted books postpaid. (L'ostage paid on eash orders.  Same return ‘privilege.)

9 6 21 22 26 8 §

2 T 13T T R A 1

7 16 £ R R |
CIEF ANA NI« oo\ eee e eee e eeee et e e ee ottt et et e e e e i
COMDPANY 4 veececnaneeannnacaenaaaoaaroeeaersasesnssetonsansarsosssecarasrsanastn :

I B 5o L T R R R ETEREERRRR L-9-48 i
L § X ¥V Y I 3§ e T T T T T ¥
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Barrymount
Type M-114
Stondard  Aircraft
Mounting Rack for
Electronic Equi p-

ment. Sizes per
Specification JAN-
C-172.

| BARRYMOUNTS Control
' VIBRATION and IMPACT

I

‘ . . . with special emphasis
“ on the field of electronics
f

l‘ We offer a complete line of highly engineered Vibra-

tion and Impact isolators for commercial, industrial,
H and military applications . . . also an engineering con-
sulting service on special problems.

!l Catalog on Request

| A letter from you will give us
| the opportunity to demonstrate
how we can help you.

| *

THE BARRY CORPORATION
Farmarly L. W, BARRY CO., IMC,
177 SIDMEY STREET
CAMBRIDGE, MASS,

THYRATRONS are the
IMPULSE of American Industry

DESIGN ENGINEERS will
want precision-made Cetron
Mercury Vapor and Gas-filled
Grid Control Rectifiers for

MOTOR CONTROLS WELDING CONTROLS
CONTROLLED D.C. SUPPLIES

1 FOR
LONGER LIFE

QUICKER
STARTING

Continental’s longer experience
in developing and perfecting
steady-duty, inexpensive Rec-
tifiers means greater depend-
ability and higher efficiency.

ASK FOR CE-320 (2.5 Amp.) or
CE-322 (6.5 Amp. ) Rectifiers

LABORATORY
TESTED

(We olso make o fine series of engineer-perfected,
high quality Photatubes)

CONTINENTAL ELECTRIC CO.

ILLINOI1S5

GENEVYA,

198
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NEW PRODUCTS (continued)

power. It is designed for heavy
duty but weighs only 3% ounces in-
cluding tip and cord. The unit will
operate on a-c¢ or d-c.

New Contact Metal

FANSTEEL METALLURGICAL CORP.,
North Chicago, Ill. Fasaloy 99 is
a new contact metal with surface
resistance substantially that of fine
silver but which will successfully
break resistance load circuits 25
percent higher than those that can
be broken by fine silver contacts.
Write for Fansteel Technical Data
Bulletin 7.104.

Sensitive Relay

KurMAN ELECTRIC Co., INC., 35-18
37th St., Long Island City 1, N. Y.
The type 24 split-armature relay
can be adjusted to operate at 0.005

watt from 0.01 to 115 volts d-c or
a-c. Several contact combinations
are available.

High-Fidelity Mikes

ELECTRO-VOICE, INC., Buchanan,
Mich, Models 650 and 645 high-fi-
delity, high-output dynamic broad-
cast microphones are designed for
both f-m and a-m. Each is equipped
with a newly developed shock mount
and a switch which permits instant
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| REVOLUTIONARY New SOLDERING IRON
i Witsgon Soldetron

TRACING CLOTH

| X
f r \ 3 Trade Mark Reg., U.S. Pat. Off., Pat. Pend,
‘ ® Weighs only 3 ounces, yet it can do the job of a  Fingertip control . . . Permits long
200 watt iron. ) . periods of soldering without fatigue

® Readily interchangeable tip-hcads; no cleaning or . .
filing. ) . High working output
HARD PEN(ILS ® Easy to use for every type of soldering. Low current drain.

IDEAL FOR PRECISION
S WORK: Revolutionary in
desiz!n this featherweight preci-

| N sion iion has alllthe ndminmges ff
e ™ : light weight and small size, ma
Ready for attachment o ‘am ing it ideal for fine precision work
| and operation on 110 V in *‘hard-to-reach'’ places.

A.C., 50-60 cycles,

through  transformer & -
| u lg'd e = : NEW FEATURES: \Weighs only
supplied with iron, or %0
6-8 volt A.C. or D.C 3 ounces . . . Heats up in sec-
| : s - onds from a cold start .
without transformer pr= Fingertip button permits conirol
(from an automobile — of temperature to suit any opera-
| battery). tion . . Retains heat with
switcl off up to one minute, then
~ requlres m;ly 3 sc(:ouclsl to reh%at
” e for operation at maximum effi-
?;e=%|,|, size 9]/‘ X ciency . . . Bakelite handle with
/16"; ship. wt. ap- L cork covering insures comfortable
prox. 4 Ibs. e cool grip.

EFFICIENT, ECONOMICAL: The “Soldetron” pays for itself in a few months
o Inlermittent control feature minimizes tip corrosion and eliminates the
need for frequent cleaning . . . Long, thin tip permits soldering in inaccessible
places as in instrument work, ete. . . . Tip-heads are interchanged in a jiffy . . .
Various types are available, and can be removed and inserted in one easy motion

. . No more fussim: with frozen tips . . . Heater element is incorporated in
each tip-head . To test the life of the tip-heads they were heated to approxi-
mately 1800° F during this severe test, the tip-heads did not burn out.

PRICE, including transformer and Tip-Head "A", $13.95.

See your distributor, or for further information write to:

TRANSVISION, INC., v : n NEW ROCHELLE, N. Y.

® |Imperial Pencil Tracing Cloth has
the same supcrbly uniform cloth
foundation and transparency as the w

world famous Imperial Tracing Cloth.

But it is 'distinguished by it§ special TYPE P8

dull drawing surface, on which hard

o e B e 125 °C
Sili
l1icone

Erasures are made easily, without [
damage. It gives sharp, contrasting ‘
prints of the finest lines. It resists ‘
the effects of time and wear, and \
does not become brittle or opaque. ‘

Imperial Pencil Tracing Cloth s {
right for ink drawings as well. |

OIL CAPACITORS

SOLVES THE HIGH HEAT CONDENSER PROBLEM

-~

-—------------q

IMPERIAL
PENCIL

New silicone oil capacitors for continu-
ous A/C-D/C up to 125° C.

Made in ceramic or bakelized tubes.

Send for Cap. — .00005 to 1.0 M.F.D. From 100
Literature volts to 20000 volts.

| DUMONT ELECTRIC CORP.

MER'S OF CAPACITORS FOR EVERY REQUIREMENT
308 DYCKMAN ST,

SOLD BY LEADING STATIONERY AND
l DRAWING MATERIAL DEALERS EVERYWHERK.

‘--—-—-——.————— 1
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l NEW PRODUCTS (continued)

| selection of either 50 or 250 ohms
| impedance balanced to ground. Fur-
ther information is available in a |

recent bulletin. ' -
| - thewe o ne”
|
l Fractional Motor GE mafm(ﬂc[

| BAcH ELECTRICAL CORP., Bridge-

port, Conn., announces a new frac- ] W L&IC&L ngL

tional 110-volt 60-cycle a-c motor.
| It is Fiberglas insulated and has

3

LET US SOLVE

Your Crystal Problems

The James Knights Co. is equipped to
build *Stabilized” crystals to your exact
specifications. A special production sys-
tem meets your needs for short runs .
and the price is right! Whether you need
one, ten, or several thousand crystals,
The James Knights Co. can deliver
quickly and at modest cost.

HERE'S A NEW MATERIAL that can cut
costs and ease production problems
wherever ultra-high-frequency insula-
tion is required. It's G-E #1422,
new development in plastics.

LOWER COST
In addition, The James Knights Co. | . G-E #1422 answers the need for a low.
fabricates a complete line of “Stabilized” cast-aluminum rot Further i cost material for structural compo-
crystals to meet every ordinary need— p R olrs. urther n- nents ” UIgﬂéhléh%frequel:lCY equip-
precision built by the most modern meth- ormation is available from the com- |  ment. fse -E #1422 ;v ere a low
e ] pany. power factor is required . . . where
% quip high operating temperatures prevent
If you want quality — speed — price, :Sre.ulse 3f ﬁomzeici?lly available ma-
contact The James Knights Co. , tals such as polystyrene.
J gnts Co Control Panel EASY TO MACHINE
New James Knights Co. Catalog On Request EwART AND KoCH, 15 Brattle St., G-E #1422 can easily be machined.
AN ENGINEER wanted three crystals on Cambridge 38, Mass. The switch And it's available in rod or plate
approximately 90 kc in one hermetically and receptacle unit illustrated is stock, . _
sealed holder. The James Knights Co. made equipped with eight feet of rubber Send for more technical data. Write

Section AF-9, Chemical Department,
‘General Electric Company, Pittsfield,
Massachusetts.

.@ y ®
I'-“f. : . Connector beads for RG type coaxial

delivery in 72 hours, our Type H18.

i@l cables machined from G-E #1422 rod stock.

cord with fused plug. A neon pilot
lamp shows when the unit is
plugged in.

Plane Radio

Rap1o CORP. OF AMERICA, Camden,
N. J. A new compact, plane-radio
transceiver is now-available, The
One-Sixteen weighs only nine
pounds and fits into the instrument
panel. A single selector switch
tunes in any broadcast program on
the standard band or any frequency
from 200 to 400 ke, A special

September, 1948 — ELECTRONICS
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NEW Subscription Order

Please enter my new subscription for THREE YEARS
of ELECTRONICS for $12.

(If you prefer | year of ELECTRONICS for $6 check here )

NGME: i Position..........c..occocoriiiin
HomMe Address:....... ..ot ittt
Y el BT TS R b Wm0 T Zone............... Statel.. ... pmas o vut
Company NAME:.........oooiiiiiiiiii e et
Foreign Rates (I year) Canada $7, Latin America $10, Other $15 o

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

NEW Subscription Order

Please enter my new subscription for THREE YEARS
of ELECTRONICS for $12.
(i you prefer | year of ELECTRONICS for $6 check here [J)

N TV e e e e AW R L (o < oo W T T K Position...............cocoociie.

Home AdAress:. ...ttt

(Bt ot 1 = o e e Zone............. State

Company Name:. ..., o T A I il el T e e -
Foroign Rates (| year) Canada $7, Latin America $10, Other $15 -
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NEW PRODUCTS (continued)

marker indicates standard tower
frequency of 278 ke.

Radio Instruction

Rapio CorP. OF AMERICA, Camden,
N. J. The Dynamic Demonstrator
is an f-m and a-m six-tube radio re-
ceiver with its circuits and com-
ponents laid out on a panel 45 x 33
inches for purposes of study. It
is designed to simplify the teaching
of radio theory, operation and

2 AM-FM DVNAMIC DEMONSTRATOR

oo £

S . 2
o m' 'l i
:4__§‘__l~’4‘«¥-3 i

maintenance. The unit will operate
on a-m from a signal generator as
well as an antenna. The f-m i-f will
operate from a sweep generator.

Audio Units

FAIRCHILD CAMERA & INSTRUMENT
CORP., 88-06 Van Wyck Blvd., Ja-
maica 1, N. Y. Audio units from
microphone preamplifier to rack
frame are available in numerous
combinations that are flexible to the
current needs of the amplifier sys-
tem. Basic component is Unit 620
power amplifier with a frequency
response from 20 to 20,000 cycles.

Appliance Tester

THE HICKOK ELECTRICAL INSTRU-
MENT Co., 10527 Dupont Ave.,
Cleveland 8, Ohio. Model 900B volt-
ampere wattmeter is designed for
testing all a-¢c appliances from
clocks to 220-volt electric ranges.
The unit incorporates a current

ELECTRONICS — September, 1948

FOR FINER LATERAL REPRODUCTION
(and other benefits explained in Bulletin No. 3)
COLUMBIA BROADCASTING SYSTEM

and
AMERICAN BROADCASTING COMPANY

(as well as hundreds of independent stations)
have placed

GRAY TRANSCRIPTION ARMS and EQUALIZERS

on every transcription table

Ideal for the New Long Playing Micro-Groove Records
The Gray Transcription Arm gives you improved quality ¢f reproduc-
tion, greatly extended life of stylus and recordings, economical oper-
ation, as well as low first cost. Due to such features as adjustable
stylus pressure, frictionless motion, self-leveling base and the accom-
modation of any standard cartrldge, arm obsolescence is precluded.
Arm, less cartridge, $35.0

The Gray #601 4-position Equuhzer for GE Cartridge, finest perform-
ance and workmanship, ideal response curves, Matches pickup to
microphone channel. Complete, $42.50,

GRAY RESEARCH & DEVELOPMENT COMPANY, Inc.

Factory: Hartford, Conn. Sales: 565 FIFTH AVENUE, NEW YORK 17

®rite for our Bulletin
45 on Selected GE Re-
preducers, with Diamond
Styli for a‘mose unlimi-
ted life.

ENGINEERING

EXACT SPECIHCATION = e A

will gledly cooper-
ate in determining
the exact solution
to yowr iron core
problers for your
design and produc-
tion rejuirements.

Ih- Mboldite iron cores for television; FM, AM and
audio frequencies are manufactumd with the
most advanced techniques to yotx exact me-

— = chanical and electrical specifications New formu-

lae and carefully supervised produation result in

higher Q Values, permanent stability and quantity delivaries to meet

your needs. When Moldite iron cores are designed imto vour cir-
cuit, you are assured of maximurn performance, smailer physical SAMPLES

size, reduced costs, proven reliability. Write for Caralog 102. Sample iron cores

will be submitted
NATIONAL MOLDITE comMPANY : fordssan iestand

HILLSIDE o NEW JERSEY poses.
MiD-WESTERN REP. WESTERN REP. SO. AMERICAN REP.
IRV ROSE PERLMUTH-COLMAN & ASSOC. JOSE LUIS PONTET
314 NO. MICHIGAN AVE. 1335 SO. FLOWER ST, (ZRDOBA 1472
CHICAGO, iLL. LOS ANGELES, CALIF. BUENOS A RES, ARGENTINA
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-T—--"- ¥ T 5 s " e . : NEW PRODUCTS (continued)
i MICROSECOND TIMING! THE NEW | 1 ] <
|

B me !NIERVM TIMER |

(COUN TER CHRONOGRA PH)

...measures and
records time intervals
with a resolution of

1/1,600,000

seconds
This instrument determines and indi- 1 .
cates directly the elapsed time between {ransformer for additional ranges
electrical “'Start™ and “Stop” signals | of 5,000 and 10,000 watts, and 65

derived from the beginning and end-
ing of a time interval to be measured.
% Direct Indicotion of Intervals up fo one second — recycling A 1.600,000 F.p.s. crystul o'sullutor 1S

of The coumet con be observed or recorded for  vsed as the tfime base. The instrument,

and 130 amperes.

% Extremely High Accuracy — 1.6 Megacycle crystal oscil-
lator time base.

fonger intervals. which is completely self contained,
* High Resolution measures intervals in steps of 0.625 counts the number of cycles from this L.

microsecond. time base which occurs during the time lterature
% Retains Indication of Measurement until reset. interval measured. Price $925.00

% Eosy to Actyote — positive pultes from common or sep-
arote sources con be used.

High Speed Electronic Counters and
Precision Internal Timers for All Appli-
| % Stable — no odjustments required. cations — Address Inquiries to Dept. 6N

in PO'I"I'ER INS'I'RIIMENT CO SN

/A

136- 56 ROOSEVEI.T AVE FI.USHING NEW YORK \ Comer

Fabrics Bulletin. The Duplan
| Corp., Industrial Division, 512
Seventh Ave., New York, N. Y.
Many technical facts for a large
number of standard weaves of
: Fiberglas and Nylon fabrics are

| given in a recent bulletin. A wide
range of industrial applications is
illustrated and described, to-
gether with details of their prop-
erties.

tudlo Mlcrophones > Connector Catalog. Cannon Elec-
at P_A_ Prlces - . ' tric Development Co., Humboldt

St. and Ave. 33, Los Angeles 31,
Calif. The C-47 edition of Cannon
Plugs contains 32 pages in 3 col-
ors, covering the thirteen major
type series of multi-contact elec-
tric connectors. Prices are given
on all except the AN, K, and DPD
series.

Ideal for BROADCASTING
« RECORDING
« PUBLIC ADDRESS

“The ultimate in microphone quality,” says Evan
Rushing, sound engineer of the Hotel New Yorker.

"

» Shout right into the new Amperite
Microphone—or stand 2 feet away—
reproduction is always perfect.

Motor Catalogs. Gleason-Avery

; Models Inc., Auburn, N. Y. Two new cata-
RBLG—200 ohms log sheets have been recently re-
RBHG—Hi-imp. leased. The first deals with both

« Guaranteed to withstand more “knock- List $42.00 synchronous and nonsynchronous
ing around” than any other type mike. instrument and timing motors.

. { Th d the s 500
sPeﬂa' Write for Special Introductory Offer @ BECOnGl EOVERS M SEied 2

7 gear motors. Both are well illus-
X _Offer' and 4-page illustrated folder. trated and give complete specifi-

cations.

« The only type microphone that is not
affected by any climatic conditions.

' " "Kontak” Mik : .
AMPER[TE @mpany o ModeIOSani Iis?'$?s2.00 Automatic Computing System.
TP e F f | Eckert-Mauchly Computer Corp.,

Broad and Spring Garden Sts,

561 BROADWAY -« NEW YORK 12, N. Y. Model KKH, list $18.00
In Canada: Atlas Radio Corp., Ltd., 560 King St. W, Toronto Philadelphia 23, Pa. An 8-page
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GENERAL ELECTRIC
THERMOCELLS
for

ACCURACY

G-E thermocells are as small as it is
practical to make them and still retain
all of the advantages which broaden
their field of application and simplify the
problems of design engineers.

Design engineers will appreciate espe-
cially the octal base feature. Add in these
other major advantages in G-E thermo-
cells—then specily them for every job
you have under consideration.

1. G-E thermocells are filled with an inert gas
and sealed to inhibit atmospheric contamina-
tion of both crystal and thermostat contacts.

2. Warm-up time is extremely short because of
the low thermal capacity of the unit as a
whole.

3. The heat loss is low, which permits low
operating power and consequently less load
and longer life for the thermostat contacts.
Radiant heat loss is minimized by the pol-
Ished chromium-plated shell.

4. Durable platinum-iridium thermostat con-
tacts are used in G-E thermocells.

A typical example of the G-I line of
thermocells is the T'vpe G31:

Frequency Range 2500-10,000 K.C.
Size and Shape.. . ............ Same as 6L6

Freq. Adj. at Normal
Ambient Temperature.....

Ambient Temp. Operating Range. .0 to 55°C.
Long Time Frequency Stability

better than................. o JdI2) 001%
Heater Power.......... <o e SRS 2.6 Watts
Crystal Cuts Normally Used....... AT & BT
Electrodes and Mounting. ...Pressure Airgap
Warm-upTime...........c.n... 15 Minutes

For further information on this and
cther G-I thermocells, quartz crystals
and germanium diodes write today to:
General Electric Company, Electronics
Park, Syracuse, New York.

185-G2

GENERAL &) ELECTRIC

ELECTRONICS — September, 1948

Pat'd. and
Pat's. Pead.

\BRA

Reg. U.S. Pat. Off.

The Knurling of this “Unbrako” Socket Set Screw, as shown, “swages the
, threads”, so that it becomes o most excellent “‘Self-Locker” . . . for use with

the 5 standard points that do not lend themselves to knurling. This “Unbrako”
| Socket Set Screw positively will not shake loose, regardless of the most chatter-
[ ing vibration. Sizes available from #4 to 114" diameter, and in a full range

of lengths. Ask for your copy of the “Unbrako” Catalog . . . it is useful and
| informative.

Our patented ““Unbrake’ Self-Locking Knurled
Socket Set Screws and Stripper Bolts lock in
most any industrial screw application. They
won't shake loose. Millions and millions in
use.

Writa us for the name and address of your
neerest *‘Unbrako’ Industrial Distributoer
and your copy of the ‘‘Unbrake’ Catalog.

Kaurling of Socket
Screws originated with
TUnbrako™ in 1934,

] STANDARD PRESSED STEEL CO.

| JENKINTOWN, PENNA. BGX 596
CHICAGO - DETROIT + INDIANAPOLIS - ST. LOUIS « SAN FRANCISCO

| OVER 45 YEARS IN BUSINESS

Over 20 years of fabricating experience

BAKELITE
SHEETS, RODS. TUBES.

BAKELITE AND FIBRE FABRICATED PARTS.
PUNCHING, DRILLING, MILLING,

Mail Us Your Prints or Samples for Quotations

ELECTRICAL INSULATION CO., INC.

12 VESTRY ST., NEW YORK 13, N. Y.
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HARVEY

FM TRANSLATOR
General Electric Model XFM-1

Post-war version

of the old G.E. J.F.M-90

Translator which was vsed and enjoyed by
tens of thousands of discriminating radio
listeners.

Covers 88-108 mc range, dial 12 inches
long, uses guillotine tuning for highest
efficiency, high stability. Designed for ex-
port, has power inputs for 110 to 250
volts, 50/60 cy. Used in conjunction with
good audio section or separate amplifier
will provide best FM listening you ever
heard. ln attractive ncturcl walnut cabinet
— 103" high x 15% " wide x 113%" deep,
complete with 8 tubes. Tropic-proof con-
struction. Quantity limited, no more avail-
able. Get your order in while they last!
Available only from HARVEY
Special price . ........ ... $49.50

GE PRE-AMPLIFIER

Just arrived in stock, the new GE Phono-
graph Pre-Amplifier with built-in power
supply for use on 105-125 V. AC only.
Does not use AC-DC type power circuit,
has self-contained power. transformer and
is completely isolated from power line. For
use with GE Yariable Reluctance Cartridge.

Net. ..

LS-3 SPEAKER
Signal Corps
model, 6" PM
speaker,
weather resis-
tant, in rugged
crackle finish
steel case.
Complete with
self - contained
“ transformer to
motch 4000-ohm
load. Yoice coil im-
pedance 6-8 ohms. ldeal for many uses
around the shack, drive-in theatres, etc.

Harvey Special

BRI

All prices Net, F.O.B., N.Y.C.
Subject to Change Without Notice

Telephone:

LOngacre 3-1800

204
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NEW PRODUCTS (continued)

booklet shows the chief features
of the Univac (Universal Auto-

matic Computer), which is the
central component of an elec-
tronic system by which many

types of information can be pro-
cessed with speed and economy.
Operation includes the use of a
newly developed magnetic tape
recording system.

Microwave Test Equipment. Poly-
technic Research and Develop-
ment Co., Inc., 66 Court St., Brook-
lyn 2, N. Y. New sheets are now
available for the company’s cata-
log of test equipment. Included
are waveguide terminations, vari-
able flap attenuators, slide screw
tuners, and directional couplers.

All-Channel Antenna. The Work-
shop Associates, Inc., 66 Need-
ham St., Newton Highlands 61,
Mass. A catalog sheet and assembly
instructions are available for the
new indoor television and f-m an-
tenna that is constructed of corru-
gated board covered with aluminum
foil. The antenna is designed to be
mounted in an attic.

Transmitting Tubes. Sylvania
Electric Products, Inc., Emporium,
Pa. Characteristics on more than a
score of types with rated plate dis-
sipation ranging from 20 to 175

| watts are given in a six-page bul-

letin.

Motor Control. J. B. Lewis & Co,,

| 8324 Main St., Hartford 5, Conn.

Bulletin 105 points out the features
of a new wide range, adjustable
speed, motor control employing two
electronic tubes.

A-M and F-M Tuner. Browning
Laboratories, Inc., Winchester,
Mass., has issued catalog sheet
8415 describing the characteris-
tics of an a-m and f-m tuning unit
with f-m sensitivity of 10 micro-
volts for 30 db noise reduction.
Curves of its performance are
also available.

Crystal Pickup. Electro-Voice,
Inc., Buchanan, Mich. The Series
12 Torque Drive crystal pickup
cartridge was developed to provide
light weight coupling of crystal to

‘ record groove. Fourteen outstand-

WWW-ameriecanradiohistorv-com

' TERMINALS
JOIN THE
CTC LINE

Hollow lugs spesd wiring from top or
bottom of terminol board.

Lugs shown achal size. Mofice the midget
split lug for hearing aids and other small-

space  opplications, Ask’ for  prices by

cads number,

These new CTC terminal lugs for
quick, easy, neat connections are
typical of the broad line in midget,
short, turret, double-end and split
types...in sizes to meet widely
varying needs. They’re all strongly
made of quality brass, heavily silver
plated; yet they’re free from surplus
metal that would draw heat and slow
down soldering. Their tolerances are
uniform enough for automatic
swaging. And, of course, like all CTC
components and hardware, they’re
guaranteed for materials and work-
manship!

CUSTOM SERVICE

Chances are you’ll find the terminal
lugs you need in the CTC standard
line. It’s wise to check first. If not,
|  CTC will custom-engineer lugs to
your specifications. A discussion of
your requirements will not obligate
you in any way.

mj|=i
Shigerd

Tarminal
Baard

SAternelaved

Coil

I-il-—l

Double-End

L

S oger

Cm.f}-m s

Tse Guaranleed
cﬂ-m-ﬁmzf-.uu’a

CAMBRIDGE THERMIONIC CORPORATION
437 Concord Avenve, Combridge 38, Mass,
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GENERAL INiTgIIJ)MENT CORP. | P l L 0 T L l G H T
DUCTS, INC.

A:Einmtr:l[i I;\r’ll‘z::lul:agturers A S S E M B L l E S

Served hy HOWARD W. SAMS

MORE AND MORE RADIO
MANUFACTURERS ASSIGN N E-51 Neon Lamp
Features

THEIR SERVICE DATA MANUAL
PREPARATION TO THE

HOWARD W. SAMS LABORATORIES | - o THE MULTI-VUE CAP
The full facilities of the laboratories of .E E PY BUII.T- IN RESISTGR

the Howard W. Sams Manufacturers’ I =

Division are available to manufacturers _‘i . 2 ﬂ vul'l's

of AM, FM and Television Receivers; E F ] L4 llﬂ or 2

Record Changers; Recorders; Intercom ;

units; Power Amplifiers, and kindred r ) EXTREME RUGGEDNESS
electronic equipment, for the preparation 1 @

and publication of their service data
manuals,

VERY LOW CURRENT

Write for descriptive booklet

The Sams’ Service offers you the prepa-
ration of complete, accurate, logical
service data, relieving your service and
engineering divisions of burdensome de-

tail, and effecting significant economies [ h n l A l. l. l G H T c 0 t A M E n l c A
in preparation and printing costs. T e [ o

Our staff of service engineering spe- I FOREMOST MANUFACTURER OF PILOT LIGHTS
cialists are ready to prepare from thor-
ough analysis of the actual equipment, 90 0 BRO ADWA Y . NEW YORK 3 ' N. Y.

the following data: Text materal, cover-
ing construction, operation, installation
and service procedure; compilation of
parts lists and specifications; clear, ac-
curate schematic diagrams based on the

Telephone—SPring 7-1300

|
|

exclusive PHOTOFACT ‘‘Standard No-

ration’’ system; ‘‘exploded”” views and HEAT RESISTANT WIRES FOR EVERY APPLICATION . . .

full photographic coverage of the prod- i

uct. Production experts supervise the UNITS

final preparation and publication of I HAVE YOU A HEATING

data. | HEATING ELEMENTS

NOW SERVING THESE CLIENTS: . p 7

We are at present serving a considerable Wm mm ¢ RES'STANCE 3

industry group. Service manuals and | LINE CORD

data have been satisfactorily prepared | o .

(with many others in work) for: If it concerns heat and age resistance, THERMOCOUPLE WIRE
Brush Development Co. we're specialists and have been for ASBESTOS LEAD
Colonial Radio Corp. o . L
Crescent Industries twenty years. Whether it is dropping & FIXTURE WIRE
E Radio & Ph raph . 3 5 %e o
FR s S excessive voltages—maintaining higher NEuLATED
The Hallicrafi Co. . 2 . E
P than ambient temperatures in equip- RESISTANCE WIRE  *

Meissner Mfg. Co. —hi o R
Milwaukee Stamping Co. ment--high current conductors—heating FIBERGLAS @
Montgomery Ward & Co. i 1 temperature

S e element leads in crysta P INSULATED WIRE

Telequip Mfg. Co. control ovens — if it's got to be tough to
V-M Corporation : 3 WIRE TO ANY
Wire Recording Corp. of America continually withstand wear and tear . .. SPECIFICATIONS  © |

Specimens of our work are available on
request, You inquiries are invited. Our

. . (4 4
representative will gladly call on you to W m W WW
explain the entire service. Address your
inquiries to our Manufacturers’ Division.

Send your electronic control, communications or appliance wir-
ing specifications for a recommended solution by our engineers.
FOR A TRIAL ORDER OR A CARLOAD consult

HOWARD W. SAMS & CO., INC

Indianapolis 7, Indiana

Publishers: THOTOFACT TFolder Sets and
Volumes: “'Automatic Record Changer Service THE lEWIs EN
Manual”’; “Dial Cord Stringing Guide';

“Ntadio Receiver Tube Placement Guide'"; - - 3 T LA o
“Radio Industry Red Book’’. Other Volumes ?Lj £ ) it f i L AR
in preparation. Complete data on request. NAUGATutK COMNMNECTICUT
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p -
Rod Cutting

at High Speed
with the New

DI-ACRO ROD PARTER

This newest member of the DI-ACRO “DIE-LESS
DUPLICATING” family of Machines brings you accur-
acy, speed, capacity range and ease of operation fully up to

"PARTS OFF"

MANY the standards of DI-ACRO Benders, Brakes, Shears.
MATERIALS Do you require precision? —The DI-ACRO Rod Parter holds
AH hot and cold tolerance to .001” on duplicated cuts. The ends are square,
rolled rods and roundness is maintained.

Stainless steel
Chrome Molyb-
denum
Aluminum Brass
Copper Bi-metals
Many types of
plastics
Fibre

Do you want speed? —The Rod Parter exceeds output of
other methods with equal accuracy, on rods and bars up
to 3g”. Torrington Roller Bearings incorporated in an
excluswe multiple leverage arrangement provide remark-

GET ""DIE-LESS DUPLICATING’ CATALOG!

Shows parts produced without die expense by DI-ACRO
Benders. Brakes, Shears, Rod Parters, Notchers
Punches. Send for your free copy

Pronounced

N
“S Bumice

Rubber
Wood

‘'DIE-ACK-RO"

321 EIGHTH AVENUE [ LAKE CITY, MINNESOTA

QUANTITATIVE MEASUREMENTS
ON HIGH IMPEDANCE CIRCUITS

MODEL 102

~ PHANTOM
== REPEATER

“AN INSTRUMENT AMPLIFIER WITH
200 MEGS.—6.0 MMF INPUT IMPEDANCE

The Phantom Repeater bridges voltmeters
and cathode ray oscilloscopes, which have
inputs of 1 megohm and 30 mmf, onto
signal circuits of 50,000 ohms and higher
—such as a pentode amplifier stage with
its high resistance plate load—without the
loss of voltage and high frequency
response which would result if the measur-

Descriptive Bulletin Sent Upon Request

KEITHLEY INSTRUMENTS

7960 LORAIN AVENUE CLEVELAND 2, OHIO

ing instruments were connected directly.
Input Impedance; 200 hms shunted by
6 mmf. Output Impedance: 300 ohms.
Gains of 1.00, 10.0, and 100, Frequency
Range from 5 cps to 150,000 cps within
29,, Bockground noise equivalent to 40
to 70 microvolts at the input.
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NEW PRODUCTS

(continued)

ing features are treated in bulletin
141.

Standards Index. American So-
ciety for Testing Materials, 1916
Race St., Philadelphia 3, Pa. The
recently issued 240-page index to
ASTM standards as of December
1947 will be furnished without
charge on written request. Items
are listed under appropriate key
words according to particular sub-
jects.

Electronic Glassware. T. C. Whea-
ton Co., Millville, N. J. A com-
plete line of electronic glassware,
particularly glass-to-steel hermetic
terminals in various shapes and

sizes, is covered in a recent bulle-

able ease of operation in both heavy and light materials. |

|

| America, Harrison, N. J.

tin.

Industrial and Laboratory Devices.
Airmec Laboratories Ltd.,, 19
Charterhouse St., London, E. C. 1,
England. Descriptive leaflets are
available on the d-c ionization volt-
age tester type 732, the d-c¢ oscil-
loscope type 723, and the electro-
mechanical counter type 737.

Oscillography Equipment. Allen
B. DuMont Laboratories, Inc., 1000
Main Ave., Clifton, N. J.,, has
issued an informative pamphlet
covering c-r tubes, oscillographs,
allied equipment, and accessories.
It may be obtained by request on
business letterhead.

Laboratory Catalog. Fisher Scien-
tific Co., 717 Forbes St., Pitts-
burgh, Pa. and Eimer & Amend,
635 Greenwich St., New York 14,
N. Y. A 40-page profusely illus-
trated book pictures 268 labora-
tory innovations and describes
more than 300 equipment items
that have been developed to aid
laboratory work.

Chemical Produets. General Elec-
tric Co., 1 Plastics Ave., Pittsfield,
Mass. An 18-page illustrated book-
let CDP-576 describes briefly a
wide range of chemical products
such as plastics, resins and insu-
lating materials, metallurgical
products and compounds. A tech-
nical bulletin is available on each
product described.

Tube Data. Radio Corp. of

A four-

page technical bulletin gives com-
|

|

plete data on the 6BAT and 12BA7T
pentagrid converters which are in-
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you need

Radio Parts...

HASSALL cold-heading may solve
your immediate special part problem
.. Special nails, rivets and threaded
parts made in diameters from 1/327
to 3/8”"-lengths up to 7"... Rivets
| 3/32” diameter and smaller a specialty

. Variety of metals, finishes and sec-
andary operations .

suitable to Volume
.. Economy, qual-
| ity and quick delivery in large or small

quantities . .

. We will answer promptly. asK FOR FREE CATALOG. 3-color
Decimal Equivalents Wall Chart free on request

Production...it may

CTell us what you need

£
; g
pay you to call upon jOHN HASSAI_I_ INc 150 Clay Street £
a
y s Brooklyn 22, N.Y. E
é the Des lgn Manufucturers of Cold-Headcd Specialties—Established 1850 §H l I
Engineers of o

United-Carr and its

subsidiaries. They

have helped many

/
/
{‘ VHF COMMUNICATION

|}
\ and |.|: NAVIGATION svsrcms

manufacturers, ii' »

SPECIAL NAILS RIVETS SCREW.

)

oommmm S 30 SLIAW SYVN TI034S

S| \
g \ t Operational
% CUT COSTS r “ meet every Operational Need
\ {
* SPEED PRODUCTION \ THE A.R.C. TYPE 11A [
\ Meets basic needs by providing i
% TURN OUT FINER \ for VHF Transmission, LF I
\ Range Reception and Rotatable
8 P
FINISHED PRODUCTS \‘ Loop Navigation.
\ THE A.R.C. TYPE 12 (Above)
\ BREFA-REE. TYEERE Combines the advantages of the
\‘ A 2-way VHF equipment, in- Type 11A and the Type 17, of-
UNITED-CAR‘R {  cluding a tunable VHF Receiver fering 2-way VHF, together
\ and a 5-channel, crystal con- with LF Range Reception and
PASTENEB COIP' \‘ trolled VHF Transmitter. Rotatable Loop Navigation.

ASSACHUSETTS

CAMBRIDGE 42 M

MAKERS OF FASTENERS

ELECTRONICS — September, 1948

All units of these systems have been Type-Certificated by
the CAA. For the highest standards of design and manuface
ture and the finest in radio equipment, specify A.R,C,

DEPENDABLE

www._americanradiohistorv com
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A NEW V-O-M
"MODEL 500"

SENSITIVITY
20000 ohms/volt AC-DC

RANGES
AC-DC Volts: 0-3/15/150,/300,750/
1500,/7500

DC Current: 0-150 UA/1.5 MA /30
MA/1.5 A/15 A

OHMS: 0-5000,50,000,50,000,000
DB: —10/0/ + 73 in 7 ranges

FEATURES:

Highest sensitivity—Damped move-
ment— Accurate—Rugged—Port-
able—Long mirrored scale—with
added center zero range. Com-
plete with High Voltage
leads. Housed in handsome hard-
wood case.

Measure from a low of 10 microam-
peres to a high of 15 amperes—
from .2 volts to 7500 volts—from
1 ohm to 50 million—from minus
10 to plus 73 DB.

So accurate it is used in the Labora-
tory. So rugged it withstands
- portable field use. Write for Cata-
log 4423 or see your jobber.

See us in Booth 515, Convention Hall,
Philadelphia, Pa. September 13-17, 1948

ROLLER-SMITH

BETHLEHEM, PA.

Electrical Indicating [nstruments . Aircraft Instruments .
Switchgear . Ai;‘& 0i1 Circuit Breakers . Rotary Switches .

elays . Precision Balances

208
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NEW PRODUCTS (continued)

tended especially for use in f-m
broadcast service.

Motors Guide. Allis-Chalmers Mfg.
Co., Milwaukee 1, Wis. A 12-page
loose-leaf perforated booklet offers
a quick reference to data on a vari-
ety of general purpose motors. It
is well illustrated and gives speci-
fications and applications.

Snap Switches. The Acro Electric
Co., 1305 Superior Ave., Cleveland
14, Ohio. A recent catalog des-

cribes, complete with mechanical |

drawings and operating character-
istics, many types of snap-action
switches with the patented rolling
spring construction.

Silicone Products. General Elec-
tric Co., Pittsfield, Mass. A 30-
page illustrated bulletin CDR-57
describes in detail the new silicone
resins, oils, greases, water repel-
lents, and rubber together with
their many industrial uses. Charts
and tables are included for handy
reference.

Isotope Apparatus. Tracerlab Inc., |

55 Oliver St., Boston 10, Mass. A
40-page booklet shows a variety of
scalers, counters, timers, sample
changers, and radiation survey
meters. Chief features, uses, and
specifications for each are given.
Also included are descriptions of
radioassay accessories.

Annual NBS Report. Department
of Commerce, U. S. Government
Printing Office, Washington, D.C.
The 1947 report of the National
Bureau of Standards involves five
types of activities: research and
development; test, calibration and
standard samples; commodity
standards and codes and specifica-
tions; advisory services; and co-
operative activities. A complete
table of contents is given.

Resistance Measurement. James G.
Biddle Co., 1316 Arch St., Phila-
delphia 7, Pa. The 12-page bulle-
tin 24-25 contains photographs,
wiring diagrams and charts show-
ing various aspects of low-resist-
ance testing and its application.
It features the Ducter ohmmeter
which measures resistance down
to 0.000001 ohm.

Radio Heater. Rediffusion Ltd,,
Broomhill Road, Wandsworth,
London, S. W. 18, England. A re-

WWW-americanradiohistorv-com

d-free

TAPES

EMERSON RADIO &
PHONOGRAPH CORP.

FREED TRANSFORMER / -

TODD PRODUCTS (CO.
Mt. Yernon, N. Y,

Red Streak Acid-Free tapes
and gummed flat sheets are made
to conform to the most critical
specifications and are uniform in
thickness.

Tests for free acids and alka-
lines are made by pH method.

Available in materials and
thicknesses listed below.

® .005 Gummed White Flexible Holland

® .005 Gummed Red Rope

® 002 Gummed Glassine

® .003—.004—.005—.006
—.007—.010 Gummed Kraft

® .005—.007—.010 Gummed
Dark Grey Fish

far yov is .. . .

The Bown- Bride Mil
T O

SAN FRAMCISCO
420 Market 51,

MEW YORK
289 Fifth Ava.

SEATTLE
2416 Pirst 30,

CHICAGD
&08 5. Deorbom

51. LOWNS
4053 Lindull Bivad.
BALTIMORE ¥, MD.
€. Wilian Weod, Inc.
705 Garrett Building

FHILADELFHIA 2, PA.
. Wilien Weaad, Inc.
2707 Packard Bidg.
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’ ANOTHER

ALLEN ‘ SPECIAL BY
| PROGRESSIVE

BRADLEY

AND OTHERS

RESISTORS and
POTENTIOMETERS

TALL

CAPACITORS ' nsae 01 7

all makes
. | ows DOZEW

micaq, ' sde and fnishes o2

. . old upset
silvermica, , oDty Many speCsin

9 g 25 savings .(0' y r IM ll‘“dm_;n‘
silvered button mica, o e weithts P “pusches
ceramic | . sl

I

oilfilled tubular. | : ée T!;&x

MAGNET WIRE || ‘Tiee= —

all sizes
all insulations

best quality only.

fast deliveries from .
immense stocks. ' e

. Il S INSTANTLY Gafississs ™
recognized as source o @ ACCURATELY ..if03 freauency de-
supply b)’ the "blue ChIpS" xe;mmanonfofho.ods.%;
of the electronic industry. ‘ O VISUALLY iiicator knob. "

NAMES ON REQUEST .
> Used effectively in leading labora-

tories, such as: Harvard University,
Bell Aircrafc Corp., and Hamilcon

LEGRI S Standard Propellers ... for measur-
i 1 fi i d of ’
co. ing natural frequencies or speed o Wm {a&

} rotating objects, checking or cali- ' P
brating tachometers, oscillators, im- | ﬁ@
INCORPORATED pulse generators, similar equipment. 7% 70.%1 ey
130 West 102 St. C.G.CONNLTD., DEPT. 912 F————————= —

Please send free Stroboconn

[ o tem st e |
K oy (

e

folder containing information f
nbout operation and applica- L=l oo,
tion of this new precision in-

New York 25, N. Y. ‘ ELKHART, IND.

strument. | understand this places me under no obls

|
I
B . . | !
we are supplier of many Univer- | sation.
sities, Research Laboratories and fill | Name—— . Position
Government Orders per JAN Speci- ‘ | Company DU S
fications. | Address
I Gy Zone. State.
|
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e P

Now Availabl
922 Types
: *in

3

Frame Sizes

ROTARY CONVERTERS

Gothard Rotary Converters
are designed to deliver out-
puts of 90% Power Factor.
output  voltages
vary 8 to 15% from no load
to full load. No starting equip-
ment is required up to 500
VA. Input voltages from 6 to
110 to
1000 VA at 60 cycles, 90 to

Standard

230 VvV DC. Output

800 VA at 50 cycles.

o2hcke, manuracuRING co,

2114 Clear Lake Avenue

PROMPT
DELIVERY
IN ALL
MODELS

Ask for literature
on Gothard Dyno-
motors,Converters,
Motor Generators
and Generators.

Springfield, lllinois

EXPORT DIVISION: 25 Warren St., New York 7, N. Y.

You are urged to take advantage of this in submitting your problem,
by stating particulars of purpose and function,permitting

us to see the refay as

Sigma Instruments, InC.

(/{Wﬂ RELAYS
62 Ceylon St., Boston 21, Mass.

210

part

of a complete system

@® HIGH SPEED
® LONG LIFE

AC.

Sigma's specialty is the supplying of relays to meet unusually exacting
requirements. Such success as we enjoy is due as much to willingness to
study applications in detail as to basically good relay designs.

www-—americanradiohistorv-com

@ LOW INPUT
@® CLOSE TOLERANCE

....DC ... .POLAR

NEW PRODUCTS (continued)

cent leaflet pictures and technic-
ally describes the model RH. 24
Redifon industrial radio heater
with an output of over 350 watts.
The unit is specifically designed
for dielectric heating applications
and features a single oscillator
valve of the latest repairable
silica-envelope type.

Paper Tubulars. Cornell-Dubilier
Electric Corp., South Plainfield,
N. J. Descriptive bulletin NB116
covers the Grey Tiger paper tubu-
lars which are Vikane impregnated
and feature outstanding perform-
ance over a temperature range of
—55 C to 4+100 C. These capaci-
tors are primarily designed for use
in automobile radios and other
high-temperature applications.

Recording Catalog. Gorrell &
Gorrell, Haworth, N. J. Bulletin
G-100 is a condensed -catalog
briefly outlining features, func-
tions and general construction of
several types of instruments for
timing, control, and graphic re-
cording. Complete details and typi-
cal applications are given in in-
dividual bulletins.

Microphones. Electro-Voice, Inc.,
Buchanan, Mich. Bulletin 103
illustrates and describes in four
pages many models of micro-
phones, stands and accessories
now available.

Internal Defect Locator. Sperry
Products, Inc., 1505 Willow Ave.,
Hoboken, N. J. Operation and ap-
plication of the new portable,
lightweight type SR05 supersonic
reflectoscope is described in bulle-
tin 3001. This nondestructive
testing instrument is used for lo-
cating internal defects in metals
and other materials.

Precision Equipment. R.T.S. Elec-
tronics Ltd., King St., Exeter, Eng-
land. The model EA11 single-
channel cro, model EA20 resist-
ance-capacitance bridge and EA36
signal tracer are fully treated in
a 12-page, board-covered booklet.

Fractional H-P Motors. Alliance
Mfg. Co., Alliance, Ohio. Various
types and sizes of electric motors
rated from less than 1/400th h-p
to 1/20th h-p are described and
illustrated in a four-page folder.
Applications are given.
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312 KW
VACUUM TUBE

BOMBARDER
INDUCHON

HEATING UNIT

Only $975

Never before a value like this 312 KW bom-
barder or high frequency induction hcater . . .
for saving time and money in surface harden-
ing, brazing, soldering, annealing and many
other heat treating operations, ls

Portable . . . mounted on four rubber
coasters, Width 1414"; depth 27°;
height 4214°*; weight 300#.

Operates from 220 volt line. Complete with
foot switch and one heating coil made to cus-
tomer’s requirements. Send samples of work
wanted. We will advise time cycle required
for your particular job, Cost, complete, only
$975. Immediate delivery.

Scientific Electric Electronic Heaters are made

in the following ranges of power: 1-2-3-5-715-
10-1214-15-18-25-40-60-80-100-250. KW.

5‘2'. o teo
ELizbie

Division of

“S” CORRUGATED QUENCHED GAP CO.

105 - 119 Monroe St., Garfield, N. J.

\
1

PRECISION POTENTIOMETERS

Toroidal and Sinusoidal

For use in computing and analyz-
ing devices; generation of low fre-
quency saw tooth and sine waves;
controls for radio and radar equip-
ment; position indicators; servo-
mechanisms; electro medical in-
struments, measuring devices—tele-
nietering; gun fire control where
360° rotation, high precision and
low noise levels are essential.

The type RI.1I4AMS sinusoidal po-
tentiometer is illustrated. It is
wound to a total resistance of
35,400 ohms and provides two volt-
ages proportional to the sine and
cosine of the shaft angle. It will
generate a sine wave true within
=+.6%. Overall dimensions are
43%” diameter x 4 11/32 long plus
shaft extension 14” diameter x
114” long.

Write for Bulletin F-68

THE GAMEWELL C

Newton Upper Falls 64, Massachusetts

! R T

OMPANY

F
i

== finish .

Englneers and manufacturers will ===
effect economies with Par-Metal
Products, which are available for
every type of job from a small
receiver to a deluxe broadcast
transmitter.

i

Professional techniques and years
of specialization are reflected in
the high quality of Par-Metal,

CABINETS - CHASSIS

PANELS « RAGKS

- mletl
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STANDARDIZED 753t
METAL EQUIPMENT

ADAPTABLE FOR EVERY REQUIREMENT |
Par-Metal Equipment offers many features, including fune-
tional streamlined design, rugged construction, beauliful
. plus ADAPTABILITY, Eliminate need for special
macle to- order units on many ;nbs o —

M
e

3l

READY-
TO-USE

R

:}’z
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—SIGNAL —
LIGHTS

with
Built-in Wire Leads

"

No. 520

i ——

No. 550

o ) s
%‘: | —
No. 560

iﬁi}"g - p—
e b
e No. 5275

practically
INFALLIBLE!

That's what users tell us about the
new DRAKE line of Signal Lights with
Built-In Wire Leads . . . For depend-
ability, you’ll find nothing to touch
these expertly designed units . .
and just check these features:

e No terminals to short circuit

e No questionable solder
nections at Pilot Light terminals

con-

e Highly economical to install

® Meets UL requirements

Send today for the new DRAKE Cata-
fog ES . . . it's o handbook on tested,
inexpensive Light Assemblies . . . no

cost or obligation, of course!

Socket and Jewel

LIGHT ASSEMBLIES

1]:9.14:

MANUFACTURING CO.
1713 W. HUBBARD ST, CHICAGD 22
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NEWS OF THE INDUSTRY
(continued from p 134)

programs are currently being
broadcast in Leningrad twice a
week, and are expected to be in-
creased to four times a week soon.
The Leningrad center also plans to
have in operation by autumn a port-
able television transmitter.

During the past two years The
Moscow Radio Club organized two
cycles of 15 lectures each dealing
with the principles of television and
how to build a television receiver.
Under the aegis of the club’s tele-
vision section 400 amateurs made
their own television receivers and
are now viewing regular programs
broadcast by the Moscow Tele-
Center.

Rural Industrial Radio

A SPECIAL INDUSTRIAL radio service
was recently proposed by the FCC
to make radio-communication avail-
able to persons engaged in commer-
cial or industrial operations which
are predominantly rural in nature.
Under this category would be in-
cluded farming, ranching, irriga-
tion, mining and construction activ-
ities.

Also covered by the proposed spe-
cial service would be those engaged
in commercial and industrial oper-
ations involving hazard to life and
property where use of radio would
decrease such hazards, those en-
gaged In operations reacting di-
rectly upon public welfare or safety,
and maintenance and repair serv-
ices directly involving public health
or well-being.

URSI-IRE Meeting

A SECOND joint meeting of the
American Section, International
Scientific Radio Union, and the
Institute of Radio Engineers will be

| held in Washington on Thursday,

Friday, and Saturday, October 7, 8,
and 9, 1948.
The program will, as usual, be

- devoted to the more fundamental

and scientific aspects of radio and
electronics.
and abstracts will be available in
booklet form for distribution before
the meeting. Anyone wishing to
submit papers for presentation at
this meeting should send in title

.and a 100-word abstract before

www-americanradiohistorv-com

The program of titles I

Y% When it comes to intricate re-
sistance sitrips and tricky controls,
just bring those engineering and
production problems to “Winding
Headquarters”. That’'s what others
have been doing for years past.

Clarostat craftsmen have almost a
quarter-century of winding experi-
skill
exclusive winding facilities at their

ence, outstanding and

finger tips.

Windings as fine as 700 turns per
inch — wire sizes even down to
.0009” diameter — on bakelite,

ceramic or other material — flat,
round, tapered. Clarostat handles
those intricate profile windings
for extraordinary radio-electronic
controls. Also string windings on

fibre glass and cord.

w
L4
-
2
s
7]

your wind-

V ._H..-.-.--IIIIII--I-IIIIIIIIIII.I.

quote.

CLAROSTAT MFG. CO , Inc. - 285-7 N.6uw St , Brookiyn, N.

ing prob-g
lems. Let us B

Y.

In Canada:

PQ..

Montreal,

CANADIAN MARCONI CO., Ltd.
and branches
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MANUFACTURERS OF
MINIATURE TUBE RADIOS
_ AND EQUIPMENT |

¥ Star Miniature Socket Wiring l
Plugs for accurate alignment
of miniature socket contacts
during wiring. Precision cast

of zinc base alloy—pins of l
» stainless steel. 4JE-9 (9 pin);
R #E10 (7 pin).
* Star Min!ure Tube I o
Pin Straighteners [with Since 1933 PYROFERRIC has been the standard
stainless steel insert) .
to” obiain @ perfect source for IRON CORES manufactured to desired
ploced in the savi- : | permeability, frequency, “Q", resistance and
ment. #JE- pinl; R . . . .
#IE13'(7 pin). ] [ physical strength . . . to fit any circuit.
Scien'if?fally designed — Precision mode ! PYROFERRIC, with its background of research and experience,
Immediate Delivery in Any Quantities will gladly consult with you on your IRON CORE requirements.
*STAR EXPANSION B
PRODUCTS CO., INC.
147 CEDAR STREET, NEW YORK 6, N. Y. B o
W BE B 621 EAST 216 STREET, NEW YORK 67, N. Y.

‘Hundreds of standard B

" JONES |
TERMINAL PANELS

Complete equipment for
SPECIALS

Several pages of Jones
Catalog No. 16 illustrate
standard and special pan- [

Send your els we are constantly pro-
specifications ducing. Latest special
for prompt equipment enables us

quotation promptly to produce prac-
tically any panelrequired,
Send print or description
for prices, without obligae
tion. Hundreds of standard
terminal strips also listed.
Send for Catalog with en-
gineering drawings and
data. o
JONES MEANS The units illustrated represent a complete
Proven QUALITY

HOWARD B. :I'QQIIES DIVISION

inc . Corp. X
2460 W, GEORGE ST. CHICAGO 18, 1LL.

redesign of our older precision attenuators for
laboratory standards. Flat for all frequencies in the audio
range. Reasonably flat to 200 k.c. up to 70 db.

Bulletin sent on request.

Manufacturers of Precision Electrical Resistance Instruments

337 CENTRAL AVE. « JERSEY CITY 7 N.J.
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From

to 400 Cycles.

| MODEL 204A
| REGULATED

B

0-500 VOLTS D.C. AT
. 300 MA. WITH POSITIVE 7}
. OR NEGATIVE GROUND

ey

. o

The Model 204 A Regulated Power Sup-
ply will provide from 0-500 volts of
well regulated and well filtered D.C.
The output voltage is continvously vari-
able without switching and cither posi-
tive or negative side mcy be grounded.

TROUBLE-FRE

10VA to 300
KYA Dry-Type Only,
Both Open and En-
cased, 1, 2, & 3 Phase 15

CUSTOM-BUILT
TRANSFORMERS

AND ELECTRICAL COILS

Over 25 years' experi-
ence in the manufacture
of specials at cost that
compares favorably
with standard types.
Built-in quality proved
by years of actual use.

PROMPT DELIVERIES!

NOTHELFER
WINDING LABORATORIES

9 ALBERMARLE AVE., TRENTON 3, N. J.

POWER SUPPLY

SPECIFICATIONS:

OUTPUT VOLTAGE

High Voltage: 0-500 Veits D.C. contin-
uously variable (Without switching).
Current: 300 Ma.

Low A.C. Voltage: 6.3 Volts A.C. at 6 amps.
center-tapped. unregulated

REGULATION

Within 19, for voltage between 30-500
volts, from no load to full load.

Within 19, for line voltage variations from
105 to 125 volts at full load current for any
voltags between 30-500 volts and within
297, at 10 volts.

HUM VOLTAGE
Within 10 Millivolts at any voltage or load
within ratings.

LINE INPUT
105-125 Volts A.C. 50-60 cycles.

OQUTPUT TERMINATIONS

High and low voitage outputs available from
front and rear of unit. Positive or negative
terminal of high voltage output may be
grounded as desired,

Detailed specifications will be
forwarded vpon request
without obligation.

%

* ELECTRONIC MEASUREMENTS COMPANY

RED BARK o

214

N EW

JERSEY
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NEWS OF THE INDUSTRY (continued)

August 20 to Dr. Newbern Smith,
Secretary, American Section, URSI,
National Bureau of Standards,
Washington 25, D. C.

San Francisco Audio Society
ON JUNE 22 in San Francisco’s NBC

' Building the first organizing meet-

ing for formation of a San Fran-
cisco Section of the Audio Engi-
neering Society was held. About
thirty audio specialists attended
and established by acclamation a
temporary chairman, I. R. Ganic of
Audiophone, Oakland, Calif. There
wag also a talk and demonstration
of the Ampex tape recorder by
Myvron Stolaroff.

| Television Reallocation

| HEARINGS WERE HELD in Washing-

ton, D. C. recently at which the FCC

| proposed a nation-wide reallocation

of the twelve television channels. A
10 x 16ft. map of the U. S., on which

| interference conditions are graphi-

cally portrayed, was prepared by
Allen B. DuMont Laboratories, Inc.,
for the occasion.

B -
e e "SI
b, o : \ e
| s,n;% N _ .t“ ~

g 5 5 ]

*°

r

Dr. Thomas T. Goldsmith (right), head of

DuMont research division and an assistant,

Robert Wakeman, with map of U. S. show-
ing FCC’s proposed allocation

The DuMont proposal includes
first the correcting of some serious
spacings in the proposed FCC allo-
cation plan and secondly the addi-
tion of a few further channels be-
vond the present twelve.

Channel Numbers to Stay

WAYNE Cov, chairman of the FCC,
recently announced that the Com-
mission is not considering a renum-
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BRADLEY S

HIGH VOLTAGE
{SELENIUM RECTIFIERS ‘

Tektronix Type 511 QOscilloscope

Versatility...Plus

The Tektronix Type 511 is a portable
wide band oscilloscope providing fa-
cilities formerly available only in very
expensive, cumbersome instruments.

SWEEP CHARACTERISTICS

Continvously variable .1 second fo 1 micro-
second {10 ¢m. deflection).

Direct reading sweep speed dial.

Choice of triggered, recurrent or single sweeps
at all speeds.

Triggers on sine waves to 10 mc. or pulses over
.05 microsecond.

Any 20% of sweep may be expanded 5 times,

DC coupled PP amplitier for external sweep

input.
VERTICAL DEFLECTION SYSTEM MISCELLANEOUS
I Amplifier Bandwidth 10 me., 1 stage; 8 me., 2 Calibrating voltage 0-1, 0-10, 0-100 volts,
| stages. 60 cycles.
Rise Time .04 microsec., | stage; .05 microsec., CRT 5CP1A, 5CP7A or 5CPI1A operating
i 2 stages. at 3 kv,
«! Maximum Sensitivity .27 ¥/em. {Peak to Peak). Direct connection to all plates from. side
input Impedonce Direct 1 meg., 40 mmf.; panel.

Bradley sclenium power rectitiers are

rugged and compact. Square plates afford
maximum of rating to space factor. Con-
servatively rated up to thousands of am.
Shown: SE11W20F, full-wave bridge,

rated at 110 volts A.C., 5 ampercs D.C.

peres

~ SIMPLIFY PHOTO-ELECTRIC
APPARATUS

Luxtron* photo cells convert light into
electrical energy. No external voltoge
and
Bradley

is required to operate meters

meter relays directly from

photo cells, improving control over

your processes, reducing your costs.
Housed model shown. Many different
and mounted and wun-

sizes shapes,

mounted.

‘T M REG U PAT. OFF

Our engineers will select or de-
velop rectifiers or photo cells to
meet your needs exactly. Write
for BRADLEY LINE showing basic
models.

BRADLEY

LABORATORIES, INC.
82 Meadow 58. New Huvu‘ 10, Conn.

ELECTRONICS — September, 1948

Probe 10 meg., 1] mmf. Total weight 65 pounds, self contoined.

Price $795.00 f.o.h. Portland

Your inquiry will bring more detailed information and
nome of the nearest Field Engineering Representative.

712 S. E. Hawthorne Blvd.
Portland 14, Oregon

Phone, EAst 4885
Cables, TEKTRONIX

COIL FORMS

FOR RADIO AND TELEVISION RECEIVERS

Punched, threaded, notched and grooved to mecet individual
specifications. Exceptional performance at lower material costs
Ask about other COSMALITE types for coil forms and deflection
yoke shells, cores, and rings.

*Trade Mark Registered

7/ CLEVELAND CONTAINER .

6201 BARBERTON AVE. CLEVELAND 2, OHIO

~ *
PRODUCTION PLANTS also at Plymouth, Wisc., Ogdensturg M.Y_, Chicago, IIl._ Ostroit, Mich., Jamesburg, N.J.
PLASTICS Di¥ISION at Plymauth, Wisc. o ABRASIYE DIYISION at Cleveland, Ohio
SALES OFFICES - Room 5632, Grand Centeal Term. Bldg., New York 17, N.Y., also 647 Maln St., Hartford, Conn.
CANADIAN PLANT: The Claveland Container Canada, Ltd., Prescott, Ontario
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The theory and application
of electronics in industry—

Industnal
Electronics
Reference Book

By Electronics Engineers of the
Westinghouse Electric Corp.

This book was compiled to answer the
need for complete and clear information
on the application and design of indus-
trial electronic equipment. Written by a
group of engineers, each an expert in his
particular branch of electronics, the

Industrial Electronics Reference Book
contains the most recent information on
the subject. The material is directed at
the practicing engineer. Its aim is to give
him a better understanding of the scope
and limitations of electronic apparatus
as it is applied to industrial processes.

Contents Include:

Physical Background of Industrial Electron-
ics; Electron Emission; Control of Free
Electrons; Electrical Conduction in Gases;
Vacuum Tubes; Gas Tubes; Photoelectric
Devices; Industrial X-Ray Tubes; Cathode-
Ray Tubes; Ultraviolet Radiators; Circuit
Elements; Tuned Circuits and Filters; Trans-
formers; Vacuum Tubes as Circuit Elements;
Electronic Motor Control; Industrial Photo-
electric Control; Care and Maintenance of
Electronic Apparatus.

1948

680 pages $7.50

! ON APPROVAL COUPON

JOHN WILEY & SONS, INC.
440 Fourth Ave., New York 16, N. Y.

Please send me, on 10 days’ approval, a copy of
INDUSTRIAL ELECTRONICS REFERENCE

BOOK, If I decide to keep the book, I will
remit $7.50 plus postage; otherwise, I will
return the book postpaid.

Name ..vvitie i e
Address . ..oovviii i e
(&)1 5580600000006 . Zone State........
Employed by...... ... .o EL-9-48

( Offer not valid outside U. 8.)

216

l NEWS OF THE INDUSTRY {continued)

| bering of the present 12 television
channels. In a letter to the execu-
tive vice-president of the RMA he
stated that neither the report and
order deleting Channel No. 1, nor
the proposed rule revising the allo-
cation of television channels con-
templates changing the numbering

i of the remaining 12 television chan-

nels.

Army Tests Transistors

A RECENT Bell Laboratories develop-
ment, the transistor (see p 68, this
issue), gives promise of having
great military value for communi-
cations equipment. Exhaustive tests
are being undertaken by the Signal
Corps to gather complete data on
the device’s characteristics and its
reaction to shoek, vibration and ex-
tremes of climate.

The transistor, a new crystal
triode, is important to the army be-
cause, having no filament, it re-
quires no heating current to amplify
voltages. In portable communica-

| tions equipment, such as the walkie-
talkie and the handy-talkie, a large
part of the weight and bulk consists

| of batteries for heating tube fila-
ments.

‘ reduce the ground soldier’s load.

Signal Corps engineers caution

I that there is little conclusive data

on the new crystal triode’s perform-
| ance. They believe it will be useful
where low power is involved but ex-
pect to continue to rely on the vac-
uum tube for high-power equip-
ment.

| Utilities Radio Committee

AT A RECENT meeting attended by
i twenty-two power utilities repre-
sentatives from all over the country,
the National Committee for Utili-
ties Radio was organized in Chi-
cago. It will be a successor commit-
tee to the group formerly known as
I Committee 4 of Panel 13, RTPB.

The first item of business which

[ the new organization undertook was
| the formulation of comments to be
| forwarded to the FCC on their new
| proposal for the reallocation of fre-
quencies in the various bands and on

‘ the proposed new rules under which
the licensees represented by this

| committee are to operate. Empha-

WWW-americanradiohistorv-com

Transistors would greatly

é basic
- Milford
i rivet setting
mochines ==
offering
unlimited
versatility.

exocﬂy the

right semi- )

ubular of split
’ rivet or cold-
heoded
fastener from
Milford’s

complete line.

e

T

il

& MACHINE COMPANY

1000 MERWIN ROAD,
MILFORD, CONN,

1000 WEST RIVER 5T,
ELYRIA, OHIO
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Wherever power drives or
femote control are ye.
quired, you can depend
upon us to produce the |
Flexible Shafts that win |
meet the exact specifica.
tions.  We have years of
experience in manufactur-
ing flexible shafting for
all types of industry. ¢
we do not have what you
require in stock, we can
make shatts to your speci-
fications. Qur engineers
will be alad to work out
your problems  without
obligation.

Write for Manual D

F. W. STEWART MFG. CORP.

A4311-13 RAVENSWOOD AVE
CHICAGO 13, ILL.
WEST COACH BRANCH!
431 VENICE BLVD. LQ5 AMGELES 15, CAL.

your product

CONSTANTLY!

These ‘“silent
salesmen” are on
the job always
. creating a
desire for your
product at the
point of sale.
Any size, shape
or design can be
created for you by our master
designing department. We have
36 years of “know-how” and have
created metal products and dis-
plays for the top manufacturers.

Write today for descriptive folder.

ENTAL

Sheet Metal Works, Inc.
2645-49 Clybourn Ave.
Chicaga 14, H.

ELECTRONICS — September, 1948

FOR AN
ANALOG
COMPUTER

Fairchild Type 748
10-Gang Llinear Potentiometer

The Problem: To raise the function A to various powers up to A'°. Space,
weight and driving torque to be held to a minimum; accuracy to be better
than * .5%.

The Sclution: This Fairchild type 748 ganged precision linear potentiometer
with output accuracy * .1%.* Torque is reduced to a minimal 5.5 cunce-
inches for the entire 10-gang assembly . . . wiper contacts are in permanent
correct alignment on the windings . . . backlash is completely eliminated —
all by mounting the units directly on a single shaft without couplings.

*Isolating amplifiers between each consecutive cascaded
voltage divider eliminate loading errors.
For complete data on these instruments, precision-engineered for over a
million cycles of operation, address Dept. |, 88-06 Van Wyck Boulevard,

Jamaica 1, New York.

for L R A CAMERA
AND INSTRUMENT CORPORATION

NEY

Precious Metals
in Industry

amount of precious metal

small

A marked increase in service life and  the

nceded to assure superior service.

performance of brush contacts is made

possible by using minute quantities of Ney also offers industrial users a

an appropriate precious metal alloy for  wide range of precious metal alloys for

the actual contact. The photograph above — many specialized applications as well as

| shows brush arms and contacts used in  gold solders and fine resistance wires

a variety of typical applications. Note  (bare or enameled). Details on request.

S . Write or phone (MARTFORD 2-4271) our Research Department
NEY

y \GOLDJ THE J. M. NEY COMPANY 179 k1w SIREET - HARTFORD 1, CONN.
\

SPECIANISTS IN PRECIOUS METAL METALLURGY SINCE 1812
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ARROVW ELECTRONICS

INDUSTRIAL SALES DEPT.

tg/iecc'a/c;m% en
ALL ELECTRONIC COMPONENTS,
PARTS, TEST EQUIPMENT AND

%[em’%{y éJ&/zeaa//(fz/

TO THE NEEDS OF

MANUFACTURERS - LABORATORIES
RESEARCH DEPTS. - ENGINEERS
SCHOOLS - PURCHASING AGENTS

CALL « WRITE « WIRE

FOR
SPECIAL PRICES ¢ QUOTATIONS ¢ DELIVERY SCHEDULES

Jeack: %ﬁc/&éacwn, myr. Dighy 9-4714

ARRO\!V ELECTRONICS

B2 CORTLANDT STREET,. NEW YORK 7, N.Y.

A COMPLETE LINE OF
MOLDED-IRON CORES

Whatever your requircments in iron-powder parts,

Lenkurt can supply Trancors with outstanding operating

characteristics. A complete line of low-cost standard
cores and assemblies with and without
inserts. For special needs—including
complete filter assemblies—a «ompe-
. tent staff of engineers is at your

disposal. Write for catalog.

MOLDED

TRANCORS LENKURT ELECTRIC CO.

SAN CARLOS, CALIF.

]

LENKURT KNOWS HOW
1
S |

—_ s -

218

WAMW-amMericanradiohistorv . com

NEWS OF THE INDUSTRY (continued)

sis was placed on the importance of
communications in this service, its
emergency nature, and the public
safety features involved.

Rochester Fall Meeting

THE MEETING OF members of the
IRE and RMA Engineering Depart-
ment scheduled for November §, 9
and 10 at the Sheraton Hotel,
Rochester, New York, will mark the
20th anniversary of the Rochester
Fall Meeting. Officers of the com-
mittee in charge, in addition to Vir-
gil Graham of Sylvania, chairman,
include Howard A. Brown, vice-
chairman and H. J. Klumb, treas-
urer, both with Rochester Gas and

. Electric Corp., and O. L. Angevine

of the Rochester Engineering So-
ciety, secretary.

BUSINESS NEWS

RAYMOND ROSEN  ENGINEERING
PRrRODUCTS, INC. is a recently formed
subsidiary of Raymond Rosen & Co.
for handling specialized phases of
sound, communication and elec-
tronic engineering and development
work.

HewLETT-PACKARD Co., Palo Alto,
Calif.,, manufacturers of precision
electronic measuring instruments,

Interior of new Hewlett.Packard plant

has completed construction of new
plant facilities totalling 20,000 sq.
ft.

RCA INSTITUTES has opened new
quarters with expanded facilities
at 350 W. Fourth St., New York
City. The new building has space
for more than 20 classrooms, offices
and laboratories.

MULLARD ELECTRONIC PRODUCTS
1.TD., London, now has the right to
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www.americanradiohistory.com

Now Available . . .
DIAMOND NEEDLES

for Manufacturers of

% RADIO PHONOGRAPH COMSB.
+* PICKUPS

% RADIO PHONOGRAPH
TELEVISION COMB.

% TRANSCRIPTIONS

Our research and development now
permit us to offer manufacturers genu-
ine diamond needles hitherto unobtain-
able.

Radius and angle are positive gem
finish, insuring gem contact in record
groove, and assuring a minimum of
record wear.

These diamond needles are obtain-
able in any radius and angle desired,
including one-thousandths radius for the
new micro-groove records.

Our diamond needles may be inserted
in any spring or similar assembly with
a minimum of mass.

Send inquiries to:

ROYAL DIAMOND TOOL CO.

Diamond Phonograph Needle Division

Piant: 172 Green St., Jamaica Plain Stations
Boston 30, Mass.

Office: 403 Statler Building
Boston 16, Mass.

BAACH-INTERNATIONAL

COMPOUND
HIGH VACUUM PUMP

This high vacuum pump is widely known
and used extensively in the manufacture of
electric lamps, radio tubes, fluorescent lamps,
for laboratory work ond for many industricl
applications where high vacuum, plus rapid
exhausting are essential requirements in
processes of manufacturing.

In free air capacities ranging from 1 cubic
foot to 50 cubic feet per minute.

Readings on all sizes guarantced 0.50 microns
or better.

Operates quietly. Prompt deliveries
Write for details.

INTERNATIONAL MACHINE WORKS

Manufacturers of Baach-International Hot Cut Flare

machine,
2027 — 46th STREET
NORTH BERGEN, N J., USA
Tel. UNion 3-7412

£-17{_ SEND BLUEPRINTS

B f]7{ AND SPECIFICATIONS -
\:;}’#-wl;:f NO OBLIGATION!

When you use these tough, light-
weight and inexpensive parts,
you build their many advantages
inte your own product. Fabri-
cated to order, BAER FIBRE
washers, special shapes, terminal
boards, and other parts are ac-
curately and uniformly produced
to specification in any quantity.
Selection of grades by physical
and electrical qualities, permits
application to a wide range of
operating conditions and require-
ments. Investigate now!

LITERATURE ON REQUEST

o. 9361
S e | N.S. BAER
COMPANY

MONTGOMERY ST., HILLSIDE, N. J,

-

et

i

Cable Address ‘“INTERMACH’ North Bergen, N. ). ]

DIRECT REABING WATIMETER
MONITORS SWR

Model MM252
Model MM272

A e e

New Direct Reading Wattmeter—MicroMatch models MM252 and MM272
~—-can be used in laboratory or field to monitor continuously RF power
or standing wave ratio at levels up to 500 watts, and may be used to
measure momentary power levels up to 1000 watts. Price, either model

$60.00

SPECIFICATIONS

Frequency Range 3 to 162 Megacycles

Transmission line impedance 52 (MM252) or 72 (MM272) ohms
Wattmeter Scales 0 to 10, 100 and 1000 watts

Range of Power measurement 1/10 to 1000 watts

Power range for SWR measurement 2-1000 watts

Reflection Coefficient less than {2 db.

Power loss throvgh.instriment less than 3/10 db.

Connectors Amphenol type 82-84; atso available 83-IR

Write for complete details on these and other MicroMatch SWR and RF power maonitors.

M. C. JONES ELECTRONICS COMPANY

BRISTOL, CONNECTICUT

Micro-Match models
available {for opera-
tion at 500 KC to 250
MCS, and power lev-
els of 2 to 50,000
watls.

Distributed outside continental U.S.A. by RCA International Division Radio Corporation of America.
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New Book makes

AUTO RADIO
REPAIR twice

Covers all auto
Radio types from
mid-1930"s to
present, includ-
ing mobile FM.

Just Out!

SERVICING THE MODERN
CAR RAD'O by A. L. Hurlbut

Second edition, 702 pages,
$ox 11, 222 illus., over
500 circnit diagrams. .. $7.50

}Iexe—wntten by a practical auto radio expert of
20 years’ standing—is everything to help the be-
gmner or experienced serviceman gain profitable
skill in the fast-growing field of car radio servicing.
A complete guide to the work. Book not only
describes installation, testing, and repair methods
fully, but also gives needed special facts of car
radio circuits, differences beween car and home
radio servicing problems, shop set-up and business-
getting ideas, etc. And invaluable for all jobs is
the big gallery of circuit diagrams on hundreds
of models, old and new.

Practical facts and methods on:

—qgetting into the car radio
business

—differences between meo-
bile and heme radios

—antennas and input cir-
cuits

—power supplies
~—circuit features
—the auto electrical system
—setting up shop

~—car set installations
—antenna installation
—Iloudspeaker installation
—remedying interference
—servicing procedure
—vibrator maintenance
—loudspeaker servicing
—car-radio alignment
—push-button tuning, etc.

OPPORTUNITY OF A LIFETIME
for alert servicemen, says A. A. Ghirardi
author of famous vadio servicing

hooks and articles

‘T belive SERVICING THE MODERN
CAR RADIO represents an opportunity no
wide awake serviceman can afford to miss.
There are over 4,000,000 car radios—ap-
nm\mmh-lv 16 out of every 100 radio re-
ceivers in use today—a wonderful fleld for
llllleﬂ.‘:lnﬂ Q(‘IHI‘]HL! hll%lll(‘@? muemm;z
wom\ stepping  ahead of competition]
Good auto radio men are scarce, and this
book gives you a gold mine of information
you need to cagh in on this profitable,
fast-growing business.™

ALFRED A
OMIRARDI

10 DAYS' FREE EXAMINATION

Murray Hill Books, Inc.
(Dwision of Rinehart & Co.)
Dept. E-98, 232 Madison Ave., New York 16, N. Y.

Send me Hurlbut’s Servicing the Modern Car Radio
for 10 days’ examination on appreval. In 10 days 1
will send $7.50, plus few cents postage, or return book
postpaid. Postage paid on cash orders; same return

privilege. (Books sent on approval in U.S. only.
Price outside U.8., $8.00, postpaid.)
Name ..o e e e
A (eSS P PP g epepays

City (Zone) & State.

Occupation
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NEWS OF THE INDUSTRY (continued)

manufacture all Hallicrafters com-
munication designs.

| RADIO SONIC Corp., formerly Tuck

l
|

IN. Y,

Electronic Corp., has moved its re-
search laboratory and factory to 186
Union Ave., New Rochelle, N. Y.

AMERICAN BROADCASTING COMPANY
recently installed an RCA 80-ft an-
tenna for WJZ-TV atop the Hotel

I Pierre, New York City.

GENERAL ELECTRIC Co0., Syracuse, ]
designed and installed a 23-
watt f-m transmitter for Syracuse
University. Preliminary FCC ap-
proval of such noncommercial, low-
cost f-m broadcasting has been
given. '

HowaArD W. Sams & Co., INC, In- |
dianapolis, Ind., publishers of the |
Photofact Folders, began in set No

38 a presentation of television prin- |
ciples for radio service technicians.

The entire series will be included |
in consecutive sets. y

THE PERMANENTE METALS CORP. ]
will reactivate its plant at Per- |
manente, Calif., to handle the facil-
ities of an entire German aluminum
foil mill purchased from the For-
eign Liquidation Commission.

FIELDEN ELECTRONICS INC, of
Huntington Station, N. Y., was re-
cently incorporated and is closely
associated with Fielden (Elec-
tronies) Ltd., of Manchester, Eng-
land, manufacturers of the Drime- |
ter, a device for giving continuous [

|

indication of moisture content for
the textile industry.

PERSONNEL

M. J. KELLY, executive vice-presi- |
dent of Bell Telephone Laboratories,
has been named chairman of the ‘
newly constituted Committee on
Navigation which will work closely |
with the Air Navigation Develop-
ment Board. ‘

FRIEDA B. HENNOCK recently be-
came the FCC’s first woman com-
missioner.

CLARENCE A. LOVELL was co-recipi-
ent of the 1948 Potts Medal of the
Franklin Institute for combined

WWW-americantadiohistorv-com

|
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This little

FOCUS COIL

saves money

CcoNOMY in building tele-
E vision sets is important and
the General Electric Focus Coil
points the way to important
savings in manufacturing.

1 The G-E Focus Coil re-
quires less current— per-
mitting the use of lower-
priced power supplies.

It is a combination of the
new G-E Alnico 6 perma-
nent magnet and an
electro-magnet.

3 It is simple to install.
Forming a single assem-
bly with the deflection
yoke and centering de-
vice, the entire assembly
is mounted with one

bracket.

Itis small, compact, lignt-
weight—giving set de-
signers more space to
utilize.

When your sets are placed on
the market—be sure they’re
equipped with this little G-E
Focus Coil with the four big
features.

For complete information on
Television Components write:
General Electric Company,
Electronics Park, Syracuse, N. Y.
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D. C. POWER SUPPLIES

Selenium and Mercury Vapor Rectifiers

POWER CONVERSION FOR—Industrial
Application—Laboratory Use—Production
Testing of D.C. Apparatus—High Voltage
Plate Power Supply—Dynamotor Opera-
tion—Electroplating—Replacing Batteries
—Ete.

MODEL SV 30-24
INPUT: 115 volts, 60 cycle, single phase

OUTPUT: (Variable) 0-30 volts at up to
24 Amperes of Filtered D.C.

RECTIFIER: Full wave bridge selenium
stack

NET F.0.B. BROOKLYN $298.

This unit is representative of one of the
types we supply. Upon receipt of your
requirements we will promptly furnish
quotation.

ELECTRONIC CONTROLS COMPANY
OF NEW YORK
3124 Avenue |
Brooklyn 10, N. Y.
Phone: WOrth 2-3844

ELECTRIC WIRES

Condenser Plates
Small Metal Stampings
in accordance with
Customer’s Prints
v

e ACCURACY
e PRECISION
e REASONABLE
DIE CHARGES
v
Modern Equipment
and Factory

NO SCREW MACHINE PARTS
v

PATTON-MACGUYER
CoMPANY

17 VIRGINIA AVE,
PROVIDENCE, R. I.

ELECTRONICS — September, 1948

e o e e T T

S.S.WHITE RESISTORS

are of particular interest to all
who need resistors with inherent
low noise level and good stability
in all climates.

HIGH VALUE RANGE
15 to 10,000,000 MEGOHMS
STANDARD RANGE
1000 OHMS to 10 MEGOHMS

THE S. S. WHITE DENTAL MFG. CO

{Radio and

LIGHTING
_POWER
FURNACES
PHASE
CHANGING
DISTRIBUTION
ETC.
[ )
Air, Oil,

or Water
Cooled

_5 W/uta R E

SSWHITE

FLEXIBLE SHAFTS o
SMALL CUTTING AND GRINDING TOOLS -«

ELECTRONIC TUBE EQUIPMENT |

- 36 HEAD
“#9 RADIO TUBE
1 EXHAUSTING
MACHINE

We Make
Complete I

i For Th
] | ; . Manufacture £
i K. o 1-4 Of Incandes- el
oo  cent Lamps l,r"

‘ L 8l tronic Tubes.

¢ STW!‘NATR«'N i

SIS 1?tlJR S

Hesialors

ARE USED IN THIS
ULTRA SENSITIVE
ELECTRONIC PHOTOMETER

In this instrument—designed for measurement of
very low light values—S.5.White Resistors serve
as the grid resistance in the all-important high-
gain D.C. amplifier circuit. The manufacturer,
Photovolt Corp., New York, N. Y., reports that the
resistors “work very satisfactorily”—which checks
with the experience of the many other electronic
equipment manufacturers who use S.S5.White re-
sistors,

WRITE FOR BULLETIN 4505

It gives essential data about
S.5.White Resistors, including
construction, characteristics, di-
mensions, etc. Copy with price
list on request.

Photo courtesy of

Photovolt Corp., New York, N. Y.

INDUSTRIAL ...

EPT. R 10 EAST 40¢th $T., NEW YORK 16, N. V, m—m"y

«  AIRCRAFT ACCESSORIES
SPECIAL FORMULA RUBSERS
CONTRACT PLASTICS MOLDING

FLEXIBLE SHAFT TOOLS

EISLER—_-_—__-:_l T —
ELECTRICAL & ELECTRONIC AR\
EQUIPMENT

\

_Zondde

i _} .. ARGON
e | HELIUM
{ KRYPTON
X  NEON
=SSy XENON
and Standard or Special
MIXTURES
LINDE rare gases are spectroscopically

OF ALL TYPES

Arc Welders
Neon Sign Units
Fluorescent Tube

CHAS. EISLER

www.americanradiohistorv com

SIZES V4 to 250 KVA

SPOT WELDERS

FOR ALL PURPOSES
SIZES V4 to 250 KVA
Butt Welders - Gun Welders

Manufacturing Equipment

EISLER ENGINEERING CO., INC.

1 751 so. 13th St. (Near Avon Ave.), Newark 3,

pure —argon, helium, neon, and standard
mixtures are available in one- and two-
liter glass bulbs and in cylinders; xenon
and krypton are available in liter and
fractional-liter bulbs,

The word “Linde’’ is a trade-mark of

THEe LINDE AIR PRODUCTS COMPAMY

Lini# af Ualgs Cerbide and Corbon Carparcion
30 Eost 42nd 5t [ HMew York 17, M. Y.

N. J.
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»PRESSURE PATTERNS GUIDE

in Reducing Fuel and Repair Costs

SYNCHEO-MARKER
PLRESSUREGRARPH

TOP DEAD
HENTER |

Reveals basic facts heretofore
unknown!

st
/1000
SECONDS

Solves many problems by reproducing PER INCH

on oscillograph screen an accurate pic-

ture of explosion or pressure variations
Know your pressure variations and
you know how to increase engine,
pump or pressure line efficiency.

related to factors of time, angular ve-
locity. peak and top dead center pres-
sures, crankshaft, carburetor and ex-
haust actions, etc.

Quickly pays for itself in operation and
Now wused by
leading engine, aircraft and automobile

Engine

maintenance savings. Pickup

manufaciurers, oil companies, chemical

plants and refineries, military and naval
ordnance, etc.

Pressuregroph  Syncro-Marker  Oscillogroph

Angular Sync

~— Send today for this
free booklet illustrat-
ing many typical Pres-
suregraph applica-
tions.

ELECTRO PRODUCTS LABORATORIES

549 W. Randolph St., Chicago 6, Il Phone STate 7444

Whatever your special problems consul-
tation with our engineers is cordially
invited.

AUTOMOBILES

0y

TRUCKS -AND BUSSES WASHERS

YOU CAN SAVE

WITH ESSEX

|t@"|

DISPEMSERS

- ""PACKAGED"’
L CEOMMUNICATION

L TRANSMITTERS

manual and electrical control devices
for quick, efficient installation.
Through intensive specialization
in wiring harness assemblies, Essex
has developed line production meth-
ods of manufacturing, assembly and
inspection, for economical produc-
assemblies custom-built to your exact tion of high grade, individually test-
specifications and complete with all  ed, specially engineered assemblies.
INVESTIGATE ESSEX “ONE-SOURCE” SERVICE TODAY!

ESSEX WIRE CORPORATION

WIRE ASSEMBLY AND CORD SET DIVISION
SALES DEPARTMENT

MONTICELLO, INDIANA
Sales Offices: Chicago, Ill.; Cleveland, Ohio; Dayton, Ohio; Detroit. Mich.; Kansas

City, Mo.; Los Angeles, Calif.; Milwaukee, Wis.; Newark, N. J.; Philadelphia, Pa.;
San Francisco, Calif.; St. Louis, Mo.

Scores of users have found that they
save time, trouble and money by turn-
ing their electrical wiring harness
problems over to Essex specialists.

Essex One-Sonrce service handles
the intricate job of producing light-
ing, ignition and control harness

| WIRE

PRODUCTS
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NEWS OF THE INDUSTRY (continued)

contributions to the theoretical and
practical design of the electrical
gun director.

DaviD B. PARKINSON was co-recipi-
ent with Dr. C. A. Lovell of the 1948
Potts Medal of the Franklin Insti-
tute.

JAN A. RAJCHMAN, with RCA since
1936 and chiefly responsible for the
development of the electron multi-
plier, recently received the 1948
Levy Medal of The Franklin Insti-
tute in recognition of a paper en-
titled “The Electron Mechanics of
Induction Acceleration”, jointly au-
thored with W. H. Cherry.

J. A. Rajchman

W. H. Cherry

WILLIAM H. CHERRY, co-author of
the above-mentioned paper, was the
co-recipient of the Levy Medal. He
has been engaged in research for
RCA since 1941 and is at present
working in the RCA television
group.

WILLIAM BALDERSTON, formerly
executive vice-president, has been
elected president of Phileco Corpo-
ration. Between 1944 and 1946 he
directed ‘the company’s recon-
version to civilian production.

PauL H. WENDEL, formerly associ-
ate editor of Radio News and busi-
ness manager of Radio Mainte-
nance, has joined the Photofact
staff of Howard W. Sams & Co.,
Inc., Indianapolis, Ind.

DAN DROMMERHAUSEN, senior engi-
neer with Hoffman Radio Corp., Los
Angeles, has become manager of
the service department.

STUART BALLANTINE (deceased)
was recently awarded posthumously
the Armstrong Medal for outstand-
ing contributions to the art. One of
his many works was development,
on a purely mathematical basis, of

September, 1948 — ELECTRONICS
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DON'T BUY YOUR
CUSTOM RADIO UNITS
HAPHAZARDLY'

WATCH FOR COLLINS

CUSTOM COMPONENTS

For your home entertainment

group.

® FM/AM tuner with bass and
treble controls,squelch,
provision for TV

® High fidelity amplifier

® Record changer

® Loud speaker

¢ Antenna

® Professional Transcription
turntable (optional)

A complete high fidelity radio system
at a reasonable price.

All  components precision
engineers,

matched by

Write for details

COLLINS AUDIO PRODUCTS CO. INC.

P. O. Box 368 Westfield, N. J.

“*Wow=Meter”

Newly developed direct-reading instru-
ment simplifies measurements of varia-
tions in speed of phonograph turntables,
wire recorders, motion picture projectors
and similar recording or reproducing
mechanisms.

The Furst Model 115-R “Wow-Meter” is
suitable for both laboratory and produc-

Frequency Response:

tion application and eliminates complex
test set-ups.

The instrument incorporates an addi-
tional amplifier stage so that a direct-
inking recorder may be connected for
qualitative analysis of speed variations.
Send for Bulletin 115.

V2 to 120 cycles

Designers and Manufacturers of Specialized Electronic Equipment

FURST ELECTRONICS

806 W. North Ave,,

Chicago 22, lllinois

Wanted
Electronic
Engineers

and

Physicists

Excellent opportunities for grad-
uates with research, design,
and/or development experi-
ence in Communications &
Aerial Navigation Systems in-
cluding direction finders, radar,
FM, television, micro-wave.

Write complete details regard-
ing education, experience &
salary desired.

To Personnel Department

FEDERAL
TELECOMMUNICATION LABORATORIES,
500 Washington Ave. Nutiey, N. J.

ELECTRONICS — September, 1948

CUP WASHERS
for Binding Screws

/ Ql"l"é&/

as a source of pre-
cision - made
WASHERS and
STAMPINGS
manufactured to
your specifications

L WHITEHEAD STAMPING CO.

1691 W. Lafayette Blvd.

Detroit 16, Michigan

Professional |

‘“Where

Radiomen
Study”

Caritor Rapio
EncINEerING INSTITUTE

An _Accredited Technical Institute
16th and Park Rd., N.W. Dept. E-9
Washington 10, D.C.

Advanced Home Study and
Residence Courses in Practi-
cal Radio-Electronics and
Television.

Approved for Veteran Training.

www_americanradiohistorv com
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WRITE for list
of stock alloys.

| NEWS OF THE INDUSTRY (continued)

| the theory of the vertical antenna
| and its low-angle radiation.

DoNaALD K. DE NEUF is chief engi-
neer of the Rural Radio Network’s
| sixth f-m station, WVBN, at Turin,
| N. Y. Like the other five (WFNF,
WVFC, WVCV, WVBT, and
WVCN), it is operating on a radio
relay network basis. WGHF in New
York City is an affiliate.

' EVERETT S. LEE, chief engineer of
\ G-E’s General Engineering and
| Consulting Laboratory at Schenec-
! tady, has been elected president of
the AIEE for 1948-49.

ALBERT J. FRIEDMAN, formerly asso-
| ciated with the Federal Telephone
| and Radio Corp. of Nutley, N. J.
‘ and the Island Electronies Co. of

Freeport, N. Y., has been appointed

chief antenna development engineer

at J. F. D. Mfg, Co., Inc., Brooklyn,

N.Y.

| PAUL THOMPSON has been named
| chief electronic engineer of the
Turner Company, Cedar Rapids,
Iowa, manufacturers of micro-
| phones and electronic equipment.

P. Thompson

L. L. Helterline, Jr.

LEO L. HELTERLINE, JR. has been
promoted from chief engineer to
general manager of Sorensen and
Co., Inc., Stamford, Conn. He was
formerly associated with General
Motors and Sylvania Electric Prod-
| uets Co.

| WILLIAM A. BROWNE, former engi-

| neering buyer for radar develop-
ment at Sylvania’s Electronics Di-

| vision, was recently appointed mer-
chandising supervisor for the Radio
Division of Sylvania Electric Prod-
ucts, Inec.

| .

| R. L. CAMPBELL has established a
consulting television engineering

! laboratory in Boston, Mass.

www-americanradiohistorv com

when others failed,
Peerless engineers
successfully solved a

TOUGH PROBLEM

Illustrated above is a modulation transformer,
extremely difficult to design and manufac-
ture, Other manufacturers failed to meet the
customer’s requirements. Peerless surprised
the customer by more than meeting require-
ments. Designed to meet C.A.A. specitica-
tions and specifically, the following electrical
characteristics:

FREQUENCY RESPONSE — The trequency tesponse of tlus
unit 1s flat within 1 db trom 90 cps to 12,000 ¢ps
and within .1 db trom 9,000 cps to 11,000 ¢ps
tor all specified loads.

DISTORTION — The audio distortion in the transformer
is less than 295 tor all specihed trequencies and
impedances and all power levels up to 250 watts.

INSERTION LOSS — The insertion loss is less than 21, %
at 1,000 ¢ps for all specified loads.

REACTANCE — The reactive value of the input im-
pedance is less than 1009 ot the resistive value
tor any audio trequency trom 90 cps to 200 cps;
less than 509 trom 200 ¢ps to 1000 ¢ps; and less
than 15% from 1000 ¢ps to 12,000 ¢ps. These ratios
obtain for all SpeCi(ng loads at any power level
up to 250 watts,

PHASE SHIFT — The phase shift of this unit is less
than 5Ye between 9,000 cps and 11,000 cps for all
rated impedances.

LET PEERLESS HANDLE
YOUR TOUGH PROBLEMS

The above clearly demonstrates that Peerless,
with one of the finest and largest technical
stafts, can design, engineer and manufacture
transformers to meet your most difficult prob-
lems and specifications. Avoid delays that
cost time and money—consult Peerless firsz.

PEERLESS ELECTRICAL
PRODUCTS DIVISION

ALTEC

LANSING CORPORATION

6920 McKinley Avenue, Los Angeles 1, Calif.
Frazar and Hansen, Ltd.
301 Clay Street, San Francisco 11, Calif.
Exclusive Export Agent
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Lo-Hi Television Antenna

COVERS ALL CHANNELY

® SIMPLER
® EASIER TO ERECT
® LOWER COST

A radically new Television Antenna pro-
viding two separate arrays, each consist-
ing of dipole and reiflector, to insure maxi-
mum pickup for all 12 channels. Both ar-
rays are fully adjustable in both horizontal
and vertical planes. Simple design,
quickly and easily assembled, A low-cost,
satisfactory Antenna that gets results.

Get complete details from your radio job-
ber or write direct,

PREMAX PRODUCTS

DIVISION CHISHOLM-RYDER C0. INC.

4810 HIGHLAND AVE., NIAGARA FALLS, N. Y.

Edison Model 501
Thermal Relay
FPROTECTS Electronic

Delays application of plate
voltage. Timingvaries with
line voltage, as does cath-
ode heating time.

Sealed-in-Glass

Hermetic sealing excludes dust and cor-
rosion. Arc-quenching atmosphere mini-
mizes contact pitting or transfer. Contacts
actuated silently and positively by an elec-
tric heater. Insensitive to transients or mo-
mentary power interruptions. Operates in
any position. A simple, inexpensive relay
for continuous operation.

GENERAL SPECIFICATIONS.

Delay: Ambient Range:

5 sec. to 8 min. __60° C to J.60° C
Preset as required.

Contacts: Size:

SPST, normally open or  1%a” dia.; 312" high,
closed. seated.

Contact Rating: B

6 amps. at 250 volts Y)Ie(l,ggmlh 10 0.14 Ib
AC/DC . . . .
Heater: Mounting:

5 watls, 115 volls nmax. Std. Octal or 4-prong
AC/DC tube buse

Write for Publication No. 3007
203 Lakeside Avenue » West Orange, New Jersey

INSTRUMENT DIVISION

ag}; THUMAS A. EDISON, Incorporated

ELECTRONICS — September, 1948

Cut your production costs, increase your output by controlling process
1 cycles with versatile, efficient electric synchronous motor timers. Use
them in your own operations; specify Industrial Timers for your prod-
ucts. You get longer service and unquestioned accuracy
with Industrial Timer equipment.
Twe widely used Industrial Timers!
Time Delay Series—May be incorporated in assembly
as a unit. Meter type mount allows flush panel instalta-
tion. Automatic re-set, adjustable timing cycle up to 5
minutes. Small size. Both screw and solder type terminal
connection. Available in various voltages and frequen-
cies. Used on conveyors, molding presses, in diathermy
and vacuum tube operation.
Automatic Re-Set Timer—P Series——Controls time of
exposure to light, heat, electric current or agitation.
Instant push-button operation—automatic re-set. Can be
operated by remote control positions. Available in maxi-
mum time cycles from 15 seconds to minutes.

T

e

We manufacture more than 400 types of electric time
controls for specific jobs. Write us your requirements.

INDUSTRIAL TIMER CORPORATION

111 EDISON PLACE « “KNOWN THE WORLD OVER" NEWARK, N. J.

SMALL PARTS

Filaments, anodes, supports, springs, etc.
for electronic tubes. Small wire and flat
metal formed parts to your prints for your
assemblies. Double pointed pins. Wire
straightened and cut diameter up to -
inck. Any length up to 12 feet.

LUXON fishing tackle accessories.
Inquiries will receive prompt attentiom.

ART WIRE AND
STAMPING CO.

227 High St. Newark 2, N. ].

r&Moox TO mm
0 DON'T MISS THIS

2.in-1" BARGAIN! =l

TWO SCREWDRIVERS IN ONE-Phillips s———x

blade on one end, standard on the other

;)““(?EIY Rrevel"slblu in thes quoalié,v XCELI%‘J:

handle Regular size, just $1.60; Stubby, $1.

Extra blades. Regular, only $.90: Stubby, $.65. XCELITE

ASK YOUR DEALER for this bargain in bet
ter screw driving! **Combination-Detachable’

“ANOTHER XCEL!TE FIRST" Screwdriver
PARK METALWARE CO. INC.

76041 PREFERRED BY EXPERTS

“FIRST TO USE PLASTIC FOR SCREWDRIVER HANDLES
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HIGH VOLTAGE

POWER SUPPLIES

PROBLEM: A government research
agency required a lightweight 0-50
KV Power Supply,
with less than 2%
ripple at 50 KV
and 500 pa, and a
removable control
panel for remote
operation.

SPECIFICATIONS

Input: 115 volts, 60 cycles; 250
volt-amperes.

Output Voltagz: 0-50 KV; nega-

tive terminal grounded; ripple

less than 1% at 50 KV and

500 ;ia.

Size: 2" x 16" x 36"

Insulation: Air insulation
throughout.

Power Supplies up to 200,000 volts DC,
regulated or unregulated, built to speci-
fications. Compactness, low cost and rapid
delivery featured.

Submit your high voltage power supply re-
quirements to us for a prompt bid on
price and delivery.

OTHER BETA PRODUCTS INCLUDE:

KILOYOLTMETERS: Up to 50 KV ot
50,000 ohms per volt, 20 ua drain.

PORTABLE POWER SUPPLIES: Adjust-
able from 0 to 30 KV DC. Regulated
and unregulated units available.

ELECTRONIC MICROAMMETERS: 0.01
pno full-scale to 100 wa full-scale in §
decade ranges. Cannot be damaged by
overload.

ELECTRONIC  RHEOSTATS Resistance
continuously variable from above 100,000
megohms to below 100,000 ohms. Good
for voltages up to 15 KV,

Send for descriptive literature
Sales Enginecrs throughout the country are

at your service to discuss our products
more thoroughly with you.

#FBETA

ELECTRONICS CO.

1762 Third Ave., Hew York 29, N. Y.
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NEW BOOKS

Vibration and Sound

By PHiLIP M. MoRsk, Director, Brook-
haven National Laboratory. McGraw-
Hill Book Co., Inc., New York, N. Y.
1048, Second Edition, 468 pages, $5.50.

THIS 1S a revision of the original
book brought out in 1936. The
author has continued the objective
of the first edition, namely, a
thorough treatment of the theory
of vibration and sound for students
in physics and communication engi-
neering. In attaining these aims
the author has provided an adequate
and complete treatment of the
mathematical foundations of con-

ventional sound theory which forms

the basis for the solution of the
specific problems. Accordingly, the
first part of the book is concerned
with a complete mathematical treat-
ment, with most of the detailed
steps included. In the latter portion
of the book, the treatment is not
as complete and therefore, requires
some effort to fill in the intermedi-
ate steps.

The subject matter is confined for
the most part to types of vibrations
that can be handled mathematically.
It is not, however, a book on mathe-
matics with sound as an excuse.
Mathematics is used as a tool.
Sufficient explanation is given for
the most part to keep the physical
concepts and significance of the
formulas clear.

The use of diagrams to illustrate
modes of vibrations of strings, bars,
membranes, and plates is one of the
outstanding and useful features of
the book. In the case of membranes
and plates, the figures are presented
in perspective to show the shapes

for the lower modes of vibration. 1

THustrations of this kind are useful
because they give at a glance infor-
mation which cannot be readily
gleaned from the mathematics.

Some of the subjects not usu-
ally considered in detail in books on
sound are as follows: the perturba-
tion theory of strings with variable
density, effect of motion of the end
supports of a string, vibration of
membranes and plates, radiation re-
sistance of radiators of various
shapes, scattering of sound from
obstacles, and room acoustics.

The transient response of vibrat-
ing systems is one of the important

WWW-americanradiohistorv com

Slash
Fastening Costs

assemblies
with

PAL

TRADEMARK

ser-Lockine NUTS

©® Low in cost

© Vibration-proof

® Speedy assembly with

hand or power drivers

® Small space

® Light weight

® Many types for vari-

ous needs

On most light assemblies, a single
PALNUT replaces common nut
and washers. You reduce mate-
rial and labor costs - cut assem-
bly time save space and weight,
while gaining the security of
PALNUT double-locking action.
Send details of fastening problem,

for samples of PALNUTS. Ask

for literature on entire line.

The PALNUT co.

TICORDIER 5T, IRVINGTON 11 W J
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BEIR for Flight Research
A leading radio tube manufac-
turer is rounding out ils engi-
neering siaff. Several perma-
nent, progressive positions will
be filled in the near future.

“SENIOR DESIGN ENGI-
NEER™: A graduale engineer with | |
five or more years experience in the
design of receiving type tubes.

“JR. DESIGN ENGINEER”:
A graduate elecironic engineer with
some industrial electronics experience
not necessarily in the radio tube field.

4 Spccially developed for recording
in flight, the TYPE S12.A OSCILLO-
m o GRAPH is ideal for operation under accelera-
PHYSICIST”: Young graduate tion or vibration. The S12-A is a complete
with major in Spectroscopy. instrument with internal governor motor,
gear-driven record, timing device, record
numbering, automatic rccord-length control,
and record footage indicator. Case is rigid
cast aluminum only ten inches wide by 18
inches long. Complete instrument weighs &
only 35 pounds. A

These positions ofler excellent work-
ing conditions, fine opportunities for
advancement and  many employee
Denefits.

Apply now in writing:

PERSONNEL DIRECTOR

TUNG-SOL LAMP WORKS, Inc.

200 Bloomfield Avenue
Bloomfield, N. J.

| W STEATITE
CERAMIC | |

feae |
. ;ﬂ

Hathaway
Type S12-A twelve-element
Recording Oscillograph

~ INSTRUMENT COMPANY

1315 SO. CLARKSON STREET - DENVER 10, COLORADO WRITE FOR

BULLETIN SP-167A

| 2 (@) 10 Y0UR SPECIFICATIONS  LONG OR SHORT RUNS

& any quantity B For prices and
® any material delivery send
- blue-print or
¥ any finish

sample.

y WP .

call Seo
\ 116 W. RUBY AVE. - PALISADES PARK, N. J. P

y A
'~

i _ Rissia Ll lime 7o check AN COIS

Design engincers and manufacturers in the
radio, electrical and electronic fields are
finding in LAVITE the precise qualities
called for in their specifications . . . high
compressive and  dielectric  strength, low
moisture absorption and resistance to rot,
fumes, acids, and high heat. The exceed-
ingly low loss-factor of LAVITE plus its
excellent workability makes it ideal for all
high frequency applications.

For years, production-wise engineers for
nationally famous electrical products have
repeatedly specified DANO Coils. Any
type, any quantity . . . if you want de-
pendable magnetic coil windings . . . now
is the time to check DANO.

Complete details on request

)

Every Job Made To Customer Requirements.

== — —
B = OB E S
D. M. STEWARD MF6. COMPANY EE 5= EE EE ALSO TRANSFORMERS MADE TO ORDER
Meain Ofire & Works: Chottannoga, Jeag, = = EE §=== = E
Needhom, Mass. * Chicago * Los Angeles - — ARG 8 ELECTRIC CO. ;&0 oi:
New York * Philadelphia = E E= T =5 ‘ :
ELECTRONICS — September, 1948 227

www_americanradiohistorv com


www.americanradiohistory.com

- | o
Hor ﬂ/f/;faﬂﬂé-}mfy
eteelpeceel /{%M/Z(/x/we
|

Use SILVER
GRAPHALLOY

!
I
!

I € tes y. 2 !
i |
{ |
REME CONTACT
qwe sUFEET M? TERig,

r b

! |

BRUSHES

I ;’,, N
| | Ny

CONTACTS

in BRUSHES

for high current density = mini-
mum wear low contact drop
fow electrical noise  self-lubri-
‘cation

in CONTACTS

for low resistance
character

GRAPHALLOY works where others won't!
Specify GRAPHALLOY with confidence.

*A spucial silver-impregnated graphite

GRAPHITE METALLIZING

‘non-welding

CORPORATION

1055 NEPPERHAN AVENUE, YONNERS 3, NEW YORK
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NEW BOOKS {continued)

characteristics which depicts the
performance of a vibrating system.
It is fortunate that one of the addi-
tions in the revision is the applica-
tion of the operational calculus and
the Laplace transform to the study
of transients.

The treatment of room acoustics

is outstanding. The following sub- .

jects are considered: room reso-
nance, the characteristic frequen-
cies or modes, rooms of various
shapes, steady-state response and
boundary coefficients.

The book includes a useful set of
tables of trigonometric, hyperbolic,
Bessel and Legendre functions and
absorption coefficients, and plates or
graphs of hyperbolic tangent trans-
formation, standing-wave-ratio vs
acoustic impedance, and absorption
coefficient vs acoustic impedance.
The glossary of symbols used in the
book is very useful.

The bibliography on contempo-
rary books is not complete or up to
date. For example, there are at
least six new and pertinent books
which have been published since the

I old edition was issued which are

not listed.

A large collection of problems of
a practical nature, at the end of
each chapter, gives the student a
working knowledge of problems in
vibrating systems and sound.

The book is a valuable addition to
the literature in acoustics, particu-
larly to the serious student and in-
vestigator.—HARRY F. OLSON, RCA
Laboratories.

Microwave Magnetrons

Volume 6 of the MIT Radiation Lab-
oratory Series, EDITED BY GEORGE B.

COLLINS.  McGraw-Hill Book Com-
pany, New York, 1947, 769 pages,
$9.00.

THE BOOK opens with an introduc-
tion which is evidently intended, in
a concise manner, to acquaint the
reader with the fundamentals of the
field of microwave magnetrons.
This takes the reader through sub-
ject matter which is in the main
repeated in greater detail in the five
main parts of the book. Though the
introduction is well written, the
extent to which it touches upon
material to follow renders its value
in the book somewhat questionable.
Beyond the introduction the de-

WWW-amerscanradiohistorv.com

A SUPERB VIDEO AMPLIFIER

Convert Your 208 Scope
To Television Use With . . .

T
%

i o

THE TYPE 1000 TELEDAPTER

FREQUENCY RESPONSE: 3 Db down at
5 M.C. No overshoot on 0.1 microsecond
rise time, nor more than 109, tilt on
10 cps square wave.

GAIN: Approximately 66 Db

DEFLECTION FACTOR: Probe 0.4 Volts
Peak to Peak per inch (With Du Mont
208B scope). Panel .04 Volts Peak to
Peak per inch.

ATTENUATOR: Ratios of 1000/100/10 and
1 to 1 by means of selector switch,

OUTPUT VOLTAGE: 75 V. Peak to peak
each side of push pull output amplifier.

INPUT IMPEDANCE: Probe, 5 meg. and
15 mm¢é. Panel, 5 meg. 35 mmf.

OUTPUT LOADING: Normally 17.5 mmf
and 5 meg. each side to ground.

PROBE: Fully shielded, impedance 5 Meg.
and 15 mmf.

TELEVISION RECEIVER
F. ALIGNMENT

= —_— SR

e |

TYPE 1500 “WOBBULATOR”

FREQUENCY BANDS: Two bands selected
by panel switch. Either band range 4.5
to 35 M.C. center with band widths up to
+ 259%. Typical arrangement is:

Band 1 center 21.9 M.C. = 250 KC for
sound |. F. Band 2 center 25 M. C.
=+ 5 M.C. for Video I.F.

MARKERS: Up to 5 pulse type markers
for each band, to specified frequencies,
accuracy .059%. Markers extend to zero
reference base line.

OUTPUT: 1 Volt to 1 millivolt continuously
variable. Output flat to += 5% over
entire band.

OUTPUT IMPEDANCE: Removable 75 ohm
single ended cable with terminated box
at end.

SAW SWEEP: A sweep signal is provided
for “X’* axis of scope. No “synching”
adjustments required.

MONITOR OUTPUT: Output signal recti-
fied and available at binding post.

OTHER TEL-INSTRUMENT PRODUCTS:

Type 1200 12 channel Wobbulator
Type 1310 Video Distribution Amplifier
Type 1900 Multi Frequency Generator
Type
Type

Dot and Bar Generator

Bench Type Television Picture

and FM Sound Carrier Gen-

erator

Television production test methods
consultants to manufacturers,

Tol-IusIrurmonl Co Iuc.

50 Paterson Avenue
East Rutherford, New Jersey
Tel. RU 2-9720
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FLEXIBLE SHAFT COUPLINGS | mpurre ")

REMOTELY . 5
CONTROL wartime

industry’s

« BAND SWITCHES role

+ POTENTIOMETERS

* TUNING
CONDENSERS

+ NEUTRALIZING
CONDENSERS

arrLication
sweyaTRaTen
Countesy ap
sca vicron

BATTLEFRONTS
RADIO WIRE _£; B OF

(AN =]
SHIELDINGE | TR Y
SIMPLIFY YOUR DESIGN PROBLEMS By David O. Woodbury,

FLEXIBLE SHAFT COUPLINGS—Here is absolutely accurate and efortless remote control at its Well-known author of books and
finest. Dependability built for trouble-free service. Send specifications for our recommendations and prices. articles on science.

RADIO WIRE SHIELDING-—Fiat wire construction with smooth inner and outer surfaces makes This is the dramatic StOl’y of West-
it more rigid, easier to handle. Makes smoother bends and allows for quicker insertion of wires. Used inghouse Electric’s contribution to
to shield audio, radio and video circuit components. Popular in discriminator and television circuits the war effort — a StOl’y in many

Sold in various diameters in mill lengths of over 10 feet or cut to exact lengths. Available in finned ways typlcal of American industry
steel, copper and brass for easy soldering. ECONOMICAL

WSils, : d as a whole. Since very little has

been told about industry’s part in

- ‘ : winning the war, this history of its
7933 218 PROSPECT AVENUE ¢ o ¢ ¢ ¢ BINGHAMTON » NEW YORX

% FLEXIBLE SHAFTS FOR POWER TAKE- OFFS AND REMOTE CONTROLS K

“battlefronts” is doubly interesting.
The author stresses the ingenuity of
scientists and engineers in meeting

C 0 DI P 0 U N B S and overcoming technical problems.

He explains how the application of

Selentlﬂcaliyt compounded_ for npeclﬂo ”f.m tlon. from waxes, resins,
C!

halts, hes, olls, and minerals. de range of melting i 1

ts and hardnesses. Special pottlng componnd. -re heat conducting and mass. B roduction teChnlques . made

crack resistant at extremely low temperatures. Recommendations, specifio possxble the speedy completlon of

data, and samples will be furnished on request. . g 5 .
for assignments considered impossible

in peacetime. Battlefronts of Indus-

IMPREGNATING SEALING P 5 f . f

radlo colls condensers try also emphasizes the important

transtormer coils batteries i i :

Lt Batterle L erminals role of scientific research and

wire coverings
paper tubes and forms
porous ceramlice

sooket terminais

contributions to victory.
Hght fixtures ‘

POTTING Contents include:
gllll’PlNG Ela;:,l: J;:'r:mrmm A _Challenge for Genius; As a Good szen,
T:a:sform“ Loading Colls "Toward a Shooting \Var Ordnance in a Big

Way; High Pressure in Steam; To Shoot
Condensers &i
Condensers Straight; War Story of a Factory; Hitting

B |WAx c 0 Rpo RATI 0 N 3445 HOWARD STREET on all Twelve; Research; Research Helps

SKOKIE - ILLINOIS War Industry; X-Rays and War; Lights to
Fight; Ordnance Round-up; Vital Measure-
B — — ments; ‘“The Impossible Takes a Little

Longer”: The Turbine Forges Ahead; Ura-
nium; Battle of the Isotopes; An End and

RECHARGEABLE e NON-SPILL a Beginning.

June 1948 342 pages $3.50
VITAMITE e
1 OZ. BATTERIES ‘ ON APPROVAL COUPON

(Smaller Than 2 Pen-Lights) L JOHN WILEY & SONS, INC.

440 Fourth Ave., New York 16, N. Y.

I D EAL Fo R USE w ITH Please send me, on 10 days’ approval, & copy of

Minioture And Sub-Miniature Filoment Type Tubes ‘ TRy 3 ,ﬁ@g}ﬁﬂgﬁie %Fc;okINIDg?li
for HEARING AIDS, PORTABLE EQUIPMENT, ETC.

remit $3.50 plus postage; otherwise, I will
return the book postpaid.

LARGER MODELS ALSO AVAILABLE 108505008060 800008006 080086 8680866a0aC00
Wirite for Data and Literature AdAress secererscriiieoierasiiatiiaceieaas
(612 2 850000000 86a0a80 83600066000 State.......
e THE VITAMITE COMPANY Finsr’)loyed 1137 aBO0a5BER006a0A00E6aAARRREESA0
MODE!. 2!3 0.45 227 West 64th Street New York 23, N. Y. [ ( Offer not valid outside U.S.)
Actual size illustrated (E-9-48)
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By a Wide Murgn _the BEST!

e Foikeo

NOISE SUPPRESSOR AND AMPLIFIER

B Yor the u/timate in record reproduction without scratch, with-
out rumble, coupled with an amplifier of professional quality,
there can only be one choice—THE FISHER. Less than 1% distortion
at 20 watts, 17 tubes, two-chassis construction, two gate indicators,
high quality preamplifier for G.E. and similar pickups, three inputs,
uniform response 20-20,000 cycles. Available for 10-day trial, if desired.

PRICE $254.50 + IMMEDIATE DELIVERY « WRITE FOR DETAILS
FISHER RADIO CORPORATION « 43 EAST 47th ST., N. Y.

GROUND  Miniature Ball Bearings

New Hampshire MICRO Ball
Bearmgs are ground, on all func- We manufacture quality coils for the
tional surfaces, inside and out.
Plus—Superfinished raceways.

NEVER BEFORE IN THE U. S. c

QUALITY COILS
: TO
YOUR SPECIFICATIONS

radio and electronics industry. High

voltage R. F. power supply transformers

Radial, Radial-thrust, Self-align- o specialty: 5 K.V. to 90 K.V. are
ing and Pivot Ball Bearings,
5,32 to §” OD.

standard. Let us know your require-
ments for any type coil and we will

TECHNICAL BULLETIN quote promptly.
ON REQUEST.
NEW HAMPSHIRE .
J NEW HAMPSHIRE FUGLE-MILLER LABORATORIES
METUCHEN NEW JERSEY
5 Main St., Peterborough, New Hampshire
398 Main St. Me 6-2245

| NEW BOOKS (continued)

tailed treatment of the subject mat-
ter is presented in five main parts.

In the four chapters of Part 1.
a quite complete analysis is made of
resonant .systems as developed for
cavity magnetrons. The last of
these chapters deals with the prob-
lem of coupling the load to the tube
cavity.

The four chapters comprising
Part 2 present an analysis of the
operation of microwave magnetrons
to the extent that this was devel-
oped during the wartime activity.
In this part, one is impressed by the
need of additional research in this
field, and the apparent complexity
of an analytic treatment of the
problem. The chapter entitled,
““The Space Charge as a Circuit Ele-
ment”’, is particularly interesting
and instructive. This is followed
with a discussion of transient be-
havior which necessarily deals to
a considerable extent with mode
selection. The concluding chapter
of this part deals with noise in the
magnetron.

Part 3 consists of four chapters
on design which generously present
various devices for arriving at
quantities needed to make up a tube
design. Interesting block diagrams
are provided to set forth interrela-
tions among design parameters.
The laws are given of scaling a
known tube design to arrive at
values for a new tube. For applica-
tion of these laws, performance
charts of a number of existing types
of tubes are included. This is fol-
lowed by appropriate data for r-f
portions of the tube, the cathode,

‘ and the magnetic structure.

Part 4 deals with mechanical and
electronic tuning, and frequency
stabilization. Part 5 contains prac-
tical information relating to tube
construction.. It is gratifying that
the book is rounded out with this
section, which is of great impor-
tance to anyone setting out to build
magnetrons. After a chapter on
measurements and test equipment,
there is a closing chapter of data
on typical magnetrons.

Upon studying this book, one is
impressed with 1its uniqueness,
scope, and general excellence. For
a worker in the field of microwave
magnetrons it is unquestionably an
essential.—H. W. ANDERSON, Elec-
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APPLICATION

ENGINEERED
“PRECISION"

Circuit Tester
20,000 Ohms per Volt

THE NEW SERIES ' & 5"

Compact, laboratory styled, bigh senxiliz'ily
test set Application kngineered” for pro- I
duction test, laboratory, school and service-
maintenance phases of modern radio-clec-
l"Ollil'S-l'()l/ll’lllllll(l/l(l)l.\

20,000 Ohms per Vole D.C.

—1000 Ohms per Volt A.C.
VOLTAGE RANGES: 0-3-12-60-300-1200-
6000 A.C. & D.C.
0-120 microamps
0-1.2-12-120-MA.
0-1,2-12 Amps D.C.
RESISTANCE RANGES:0-6000—G00K—G Mcg

—60 Megohms.
DECIBEL RANGES: From —26 ta -+70DB,

Complete with batteries and $38 75

CURRENT RANGES:

test leads

PLUS superior physical features:
% 454" wide angle meter.
Y Heavy duty molded bakelite.

instrument case size 5V x 715 x 3.
Y Heavy gauge, anodized aluminum panel.
Y Rotary Range and Function Selection.
% Recessed 6000 volt safety jacks.
% Only two pin jacks

for all standard ranges.

Backtalk

This department is oper-
ated as an open forum
where our readers may
discuss problems of the
cleetronies  industry  or
comment upon articles

ELECTRONICS

has published.

which

More Hartley Law

DEAR SIRS:

IN REPLY to the letter of Mr. L. A.

| Zadeh in your May issue, it is, of |

course, true that Hartley, in his
original paper, fully realized that
the capacity of a channel to carry
information per unit time was pro-

portional to the product of the band- |

width of the channel and the
logarithm of the number of quan-
tum levels. It is also true, as Hart-
ley pointed out, that the capacity of
the system is limited by the distor-
tion (random and nonrandom) in-

troduced by the transmission cir- |

cuit. It is not, however true, in the
absence of distortion of the random
variety, that the capacity of a chan-
nel to carry information per unit
time is limited, as was shown in the
original Hartley article. It is in
the recognition of this last point,
which eluded Hartley in his other-
wise striking analysis, that the new

| theories represent a revision of the

Hartley law.
In his 1928 paper Hartley showed

| that the capacity of a channel to

transmit information was limited
by a quantity which he called inter-
symbol interference; namely, inter-
ference produced by the fact that
any filter with finite cut-off fre-
quency contains energy storage ele-
ments. Energy stored in these ele-
ments results in the appearance of

TECHNICAL
MANUALS

CUSTOM DESIGNED
T0 YOUR SPECIFICATIONS
°

Planned, written ond illus-
trated by o select stoff . .
experts in creating radio and
electronic manuals for civilion
& military use.

When you cali upon Boland &
Boyce to create your manuals you
are relieved of every detail in
their preparation. The entire oper-
ation is taken over and completed
by a specialized staff with years
of experience in publishing books
& manuals.

First the requirements for your
manual are completely surveyed.
The working conditions to which
they will be put are studied and
the operations or
described in the wmanual are
thoroughly analyzed. A complete
outline is then prepared and sub-
mitted for your approval, along
with a dummy of the manual as
it will appear when finished. Upon
your approval the job is com-
pleted and delivered with your
satisfaction guaranteed.

Boland & Boyce manuals in-
corporate only the most modern
editorial and illustrative style.
Each project is treated with in-
dividual attention in technique of

equipment

presentation and editorial ap-
proach. The Boland & Boyce
military and civilian manuals now
in use throughout the world are
our best recommendations.

U. S. Navy

U. S. Signal Corps.

Sylvania Electric Products, Inc.
The National Company

Western Electric Co.

Bell Telephone Laboratories
Maguire Industries, Inc.

Allen B. Dumont Laborotories, Inc.
General Electric Co.

Mine Safety Appliances Co.

signals at the output of the filter
long after the input signal has be-
come zero. The spurious output
signals, according to Hartley, be-
come mixed with subsequent sig-
nals. According to this viewpoint,
one must wait until the intersymbol
interference has decayved to a suit-
able value before measuring the
amplitude of any new incoming sig-
nals.

1t has now been shown, by all the
Export Division, 458 Broadw et nmex o« " | workers in the field mentioned in

Ask 1o sce this and other “Precision”
Application Engineercd instruments,
on display at leuding radio parts dis-
tributors. Write for ncw, complete
1948 catalog, including details of the
Precision Electronamic tube testing
circuit.

PRECISION

APPARATUS CO., Inc.

Write or wire Boland & Boyce today
for more Information.

BOLAND & BOYCE INC., PUBLISHERS

$2-27 Horace Harding Blvd.
Elmhurst 10, M. Y.

Radio Maintenance Radio Data Book
Technical Manuals Video Handbook
Manual Division M-3 Montclair, N. J.

CHICAGO: 228 No. LaSalle 5t.

ELECTRONICS — September, 1948 231

www americanradiohistorv com


www.americanradiohistory.com

AN 8” DIA-CONE SPEAKER
WITH THE HIGHEST EFFICIENCY
NOW AVAILABLE TO INDUSTRY

SPECIFICATIONS:

Power Rating . . . . . . 12 watts
Voice Coil Impedance . 8 ohms
Required Amplifier Output
Impedance . . . 48ohms
Voice Coil Diameter . . . . . 1%
Speaker Diameter . . . . . . 8%"
Speaker Depth . ., . . . . . 3%
Weight . . . . . . . . .. 4 |bs,

232

200 Times, Better Insulation Res:stume.

The spe;:ﬁccﬁ;ons far Formico “¥N-25" tell their i
own omazing story far better 1h¢fn adjectives.
Note particularly that impact stp&ngth is 30
“times grooater (¢
times higher than standord s
electrical grades nf Inminuie«d st —)
~insulation.. #

Excellent machining, punching
and post-forming characteristics
mean limitless variety of possi-
ble sizes and shapes.

The acknowledged design leadership of
Altec Lansing in the field of high quality
sound reproduction has now produced an
8" speaker of extreme high efficiency, light
weight, and quality performance. It incor-

high frequency reproduction from a sepa- |
rate metal diaphragm. It is particularly |

applicable for portable sound reproduction
uses, such as 16 MM sound projectors, wire
recorders, and announcing and music sys-
tems in mobile units, such as airplanes and
buses, It is ideally suited for television,
and table model FM receivers where qual-
ity reproduction is essential and space oc-
cupied by the speaker is important.

| Journal of IEE (London).

Inquiries from manufacturers concerned |

with economy in quantity production are in-
vited. An illustrated brochure, fully describ-
iny the entire 1948 Altec Lansing line of
speakers, containing frequency

curves for each speaker, will be sent on re-
quest. Write to address nearest you.

ALTEC

161 Sixth Avenue
New York 13, N.Y.

1161 N. Vine Strcet
Hollywood 38, Calif,

LAWSING CORPORATION

FORMICA

YN-25

ELECTRICAL INSULATION

insulation reswmnce ZUD' |

full engineering data to Formica,
4640 Spring Grove Avenue, Cin
cinnati 32, Ohio.

Productive

FORMICR

ot Work in Industry

FORMICA "'YN-25""= 200 TIMES BETTER INSULATION RESISTANCE

WwWWW americanradiohistorv.com

response |

porates the famous Dia-cone principle of | operation.

BACKTALK (continued)
Mr. Zadeh’s letter, that this inter-
symbol interference need not exist.
In other words, in the absence of
random noise or harmonic distor-
tion, and, in fact, sometimes even in
the presence of the latter, informa-
tion may be transmitted at an arbi-
trarily high rate over a system of
any bandwidth desired. Systems
have been constructed, on paper at
least, capable of performing this
The statements, to the
effect that the “new” law, indicated
the possibility of transmitting
speech on a bandwith of only a few
hundred cycles, are therefore com-
pletely correct and do not involve a
method of frequency compression
similar to that described by D.
Gabor in the November issue of the
These
schemes having to do with the
“new” law concern themselves
purely with the elimination of the
intersymbol interference found by
Hartley to be the major factor

| limiting the rate of transmission of
| information in communication sys-
| tems as we know them today.

Since this intersymbol interfer-
ence may readily be eliminated from
any communication system, it is
necessary to probe further into the
problems of the transmission of in-
formation to discover what does
limit the rate at which information
may be transmitted. We must then
go to the terms which from Hart-
ley’s viewpoint were second order,
namely noise and distortion. It is
in this recognition of the nonexist-
ence of the Hartley limit and the
probing into the second order effects
that the revised theories hold their
utility. It is perfectly correct that
the equations involved in the “new”
law can readily be obtained directly
from Hartley’s law by a process

| such as that given by Mr. Zadeh in

his letter after one recognizes the
unessential nature of the Hartley
limit. This process, however,
glosses over certain of the effects of
wide-band modulation which should
be included in any derivation of an
adequate law for the rate of trans-
mission of information and have
been so included by all of the later
workers in the field.

It should also be pointed out that
in the derivation of the “new” law,

| no tacit assumption that the band-

width of the transmission channel

| is at least as large as that of the
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message need be made, and, in fact
no such tacit assumption has been
made by those whose theories have
received recent attention. Such a
restriction may be placed, if de-
sired, and if this is done, a special
form of the law will be obtained.
This restriction is neither desired
nor necessary in any general state-
ment of theory. It is to be hoped
that a complete statement of the

derivation of the revised Hartley |

law may be published within a rea-
sonable time so that this whole

matter may be cleared up.
W. G. TULLER

Melpar, Inc.
Alexandria, Virginia

Acronyms

DEAR SIRS:
‘WE READ the article “Surveying
with Pulsed-Light Radar” in the
July issue with a great deal of
interest.

How about using the acronyms
“infrar”, “lidar” and “ultrar” for

(continued) |

Designers of microwave transmission
equipment are now taking full advantage
of the flexibility of WAVEFLEX flexible
waveguides without sacrificing any of
the advantages of rigid waveguides.
As a result, design problems are greatly
simplified. WAVEFLEX waveguides offer

may be the perfect-answer to your
microwave transmission problems in:
—=~. *RADAR

/'//7. f‘». FM
o

* TELEVISION

guides are made in accordance with joint

Army-Navy specifications. We will gladly

work with you in developing special Wave-

guides to serve in special applications.
Literature on request

Titeflex Inc., 410 Frelinghuysen Ave., Newark 5, N._J.

ll}fll‘ir:d, hg?t-:lvavil al;d ultra- lower attenuation loss, excellent impedance A
violet-type pulsed raqars: match, and extreme flexibility without loss
) TED POWELL of efficiency. M
Engineering Dept. Standard WAVEFLEX {lexible wave- Product

Amplifier Corp. of Awmerica
New York, N. Y.

IF IT'S ELECTRONIC ...

BsW CAN MAKE IT FOR YOU!
I

NOW IN PRODUCTION

Radiosonde Measurements

DEAR SIRS:

IN CONNECTION with my article
‘“Radiosonde Potential Gradient
Measurements” (p 184 Jan. 1948) I
wish to point out that the article is
based on a portion of my M.SC.
Honours thesis. The work described
was done at the Physics Depart-
ment, Aukland University College,
New Zealand, under the supervision
and following the suggestions of
Dr. K. Kreielsheimer and Prof. P. |
W. Burbidge. Doubtless as a conse- |
quence of the (present) address
from which I corresponded with
vour staff, the published affiliation
is misleading.

From small electronic components up to care-
ATB&W fully engineered test equipment and com-
COMPLETE RADIO TRANS. plex electronic devices, Barker & Williamson
" MITTERS » DUAL DIVERSITY can engineer and manufacture high quality
CONVERTERS, CONTROL products to your specifications.
UNITS and FREQUENCY |
SHIFT EXCITERS FOR RADIO
TELETYPE TRANSMISSION o
SPECIAL TEST EQUIPMENT
e REDESIGN, MODERNI-
ZATION AND MODIFICA-
TION OF EXISTING EQUIP-
MENT o MACHINE WORK
e METAL STAMPING
e COILS ¢ CONDENSERS

Three B&W plants, comprising 150,000
square feet, completely equipped with a
competent engineering staff, machine shop,
tool room (including all machines for.drill-
ing, milling, turning, stamping and forming
metals and plastics), and a complete wood-
working shop are at your disposal. Your
inquiries are welcome. Write Department

R. E. BELIN ® OTHER ELECTRONIC
Wellington, New Zealand ' DEVICES IN A WIDE RANGE EL-98 for prompt reply.
OF TYPES i
NoTE: On April 8, 1948, Mr. Belin )

wrote pointing out the misleading
impression created by the affiliation
published under his byline. Publi-
cation of the above letter has been
delayed during correspondence with
Mr. Belin and Dr. Kreielsheimer.
Public announcement of radiosonde
potential gradient measurements
was first made jointly by Dr. Kreiel-
sheimer and Mr. Belin (Nature, p

“Ilg PLANT No. 2
/| 1 BRisTOL, PA.

A
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. CONTACTS

FOR THE FIELD OF ELECTRONICS

FINE RIBBONS
OF
TUNGSTEN and MOLYBDENUM

Quality and accuracy in our fabrica-
tion of Tungsten & Molybdenum Rib-
bons have characterized our service to
the Electronic industry.

A development of

H. CROSS Co. myy
15 Beekman St., New York7, N.Y, “

Ideal tool for manufacturers,
electriclans, maintenance men,

“SPEEDEX" Wire Stripper

Strips insulation from wire
sizes #8 to #30 . 750 to 1000
wires per hour
No. 733—12 to 20 wire-List $6.00 .:
Other types available.
“Speedex” Wire Strlpper Kit—
complete with wire stripper and
7 interchangeable blades in
special, permanent steel box.
No. 744K — De Luxe Speedex
Stripper Kit—complete with Automatic
Model Tool and all blades, ..., List $17.00
No. 733-K—Standard Speedex Stripper Kit
complete with all blades ... List $15.00

Write today for catalog of 3, 000 electronic

LS GENERAL CEMENT MFG. €O,
Rockford, lllinods, U. 5. AL

MACHINERY

OF ALL TYPES

STANDARD
AND SPECI
DESIGN

oc000O0AaRANAAS
We specialize in

Equipment and Methods

for the manufacture
RADIO TUBES

CATHODE RAY TUBES

FLUORESCENT LAMPS

INCANDESCENT LAMPS

NEON TUBES
PHOTO CELLS
X-RAY TUBES
GLASS PRODUCTS

Production or Laboratory Basis

Kahle ENGINEERING CO.
1309 SEVENTH STREET
NORTH BERGEN, N. J.,

-ELECTRON TUBE

AL

of

u. s. A

TRA

731 So. 13th St.

WE manufacture a complete line of equipment
\‘l’()’l‘ VELDERS, electric from 14 to 50 KVA

SIFORMERS, special and standard tvpes
INCANDESCENT LAMP manufacturing equipment

IRESCENT TUBE MAKING EQUIPMENT
STRONIC EQUIPMENT, vacuum pumps., ete.
L\SS SLICING and cutting machines for laboratory use
GENERATL GLASS working machines and burners
COLLEGE GLASS WORKING units for students and lahoratory

EISLER ENGINEERING CO.

{near Avon Ave.)

WELDLERS
from 100 to
400 Amps

Newark, New Jersey

751 Bryn Mawr Ave.

Custom Built Equipment

Mechanical-Electri
Complete Units,

cal-Electronic
Metal Parts

Cabinets, Chassis, Boxes

BUCK ENGINEER
34-37 Marcy St.

ING Co., Inc.
FREEHOLD, N. J.

Antenna Coils,

=\

=

.,

and TELEVISION.

97 South 5th Street

Grid Clips,

Write for descriptive folder

WEBSTER SPRING CORPORATION

Brooklyn 11,

Dial Cord Springs and
Precision Springs of all types pertaining to RADIO

New York

MICROMETER

FREQUENCY
METER

for
Checking
Transmitters
from 100 Kc to {75 Mo.
within 0.01 per cent

LAMPKIN LABORATORIES INC.
Bradenton, Fla., U.

ELECTRO-CHEMICAL
GLASS-BLOWING

® Scientific
® Vacuum
® Experimental

WILLIAM 1. FRIOLI
1208 West Sumner Ave, indianapolis 44, Ind.

LOCKING

TYPE

Stainless Steel

TUBE CLAMPS

Send for illustrated catalog

and engineering data

THE GEORGE S. THOMPSON CORPORATION

South Pasadena,

California
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227 Feb. 23, 1946). Dr. Kreiel-
sheimer who appears to be the origi-
nator of the modifications to the
original Bureau of Standards radio
meteorograph has previously de-
scribed the methods before the
Science  Congress (Wellington,
N. Z., 22 May 1947, in a paper to be
published in the Trans. Royal Soc.
N.Z.) —THE EDITORS.

(continued)

Light Meter

DEAR SIRS:
IN THE article, Light Meter for
Electric Flash Lamps, that appeared
in the June 1948 issue, there is an
error in the drawing on page 78.
The negative lead of the 45-volt bat-
tery should connect to the lower side
of capacitor C instead of one side
of the filament.

HaroLD E. EpGERTON

Massachusetts Tustitute of Technology
Cambridge, Massachuseltts

Square-Wave Response

DEAR SIRS:

IN THE reference sheet “Square-
Wave Response” (ELECTRONICS, p
130, Aug. 1947) a waveform is
shown identifying the voltages used
in the equations on which the nomo-
graph is based. The formula seems
to apply to a pulse, but could be
made applicable to a square wave
if voltages were measured with
reference to a mean-value axis.

W. F. THOMSON
Wembley, England

DEAR MR. THOMSON :
I AM sorry that an errata has not
been made stating that E is the
peak value at the beginning of the
cycle (not the peak-to-peak value)
and that e is the peak value t sec-
onds later. With these definitions,
the nomograph is applicable to
rectangular waves of any duty
cycle. The waveform certainly
should have been more representa-
tive. You may also have noticed
that R in the circuit diagram should
have been R; and that an additional
defining relation: R = R, + R,
where R, is the load resistor of the
first plate, should have been added.
I am grateful to you for bringing
these errors to our attention. The
printer was unable to send the
nomograph with the waveform, cir-
cuit diagram, and equations to me
for approval before publication.
A. J. BARACKET

Allen B. DuMont Labs., Inc.
Clifton, N. J.
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PROFESSIONAL SERVICES

Consulting— Patents — Design — Development — Measurements

in

Radio, Audio, Industrial Electronic Appliances

THE BARRY CORPORATION

Specialists in the Control of

VIBRATION IMPACT NOISE
Engineering Development
Manufacturing

179 Sidney Street (ambridge, Mass.
Telephones: ELIot 0861-0140

ERCO RADIO
LABORATORIES, INC.

Radio Communications Equipment

Engineering - Design - Development - Production
Pioneers in Frequency Shift Telegraph

Garden City e+ Long Island e New York

GEORGE J. MAKI

Radiotelegraph Consultant

Design & Application Engineering
FSK Systems
Moraga, California

H. RUSSELL BROWNELL
Consultant

Specializing in Measurements & Testing
Instruments & Techniques - Electrical - Klec-
tronic - Magnetic

New York 14, N, Y.
Chelsea 2-4208

188 West 4th St.

FRANKEL & NELSON

Consultants in Mathematical Physics
7716 Firenze Ave. Los Angeles 46, Calif,

Granite 6970

MEASUREMENT ENGINEERING
LIMITED

Consultants on Special Equipment for measur-
ments and production tests, commumications and
audiu systenes,
Arnprior, Ont.
2235 Addington Ave,
Montreal, Que,

61 Dulke St
Toronto, Ont.,

CANOGA CORPORATION

Electronic Engineers

Radar, Pulse Techniques, MTI Systems, T'ulse and
Television Receivers, Video Amplifiers, Test Equip-
ment, Microwave Antenna Applications, Electronic
t,omroh and Microwave Equipment.

SHOP AND LABORATORY FACILITIES
4315 Bessemer St. Van Nuys, Calif,

' STate 5-9722

GENERAL
INSTRUMENT & ENGINEERING

CONSULTATION RESEARCH DEVELODMENT
IN
ELECTRONICS, E. E., I'HYSICS

100 Barr Building Washington 6, D. (.

Eugene Mittelmann, E.E., Ph.D.

Consulting Engineer & Physicist
High Frequency Heating — Industrial Electronics
Applied Physics and Mathematics

549 W. Washington Blvd.
State 8021

Chicago 6, I,

EDGERTON, GERMESHAUSEN
& GRIER, Inc.

Consulting Engineers

Research, Development and Manufacture
of Electronic and Stroboscopic Equipment
Specialists in 1ligh-Speed Photography

155 Massachusetts Avenue, Cambridge 39, Mass.

CONSULTING ENGINEERS
Specialists in
Eleetrical Product Design
El. Machinery Apparatus & Applications
El. Appliances, 1Ii-I"requencies Apparatus
Electronies, Radio Communications

11 Bo. Desplaines St. Chicago 6, Il

ALBERT PREISMAN

Consulting Engineer
Television, Pulse Techniques, Video
Amplifiers, Phasing Networks.
Industrial Appliances
Affiliated with
T-TRAINING ASSOCIATES
Washington 10, D.C.

MANAGEME
3308-14th St., N.W,

ELECTRO IMPULSE
LABORATORY

Consulting Physicists
Radio Interference and Noise Meters; Interference
Suppression Methods for Ignition Systems and
Ilectrical Devices,
P. 0. Box 250 Red Bank, New Jersey
Red Bank 6-4247

GLOBE PRODUCTS
CORPORATION

Electronic Division
Specializing in Test Methods and Techniques—
Development and Design of Electronic Test and
Measurement Eqguipment—Automatic and Manual
-Production and Laboratory types.
870 Maplewood Ave.

P.0. Box #7 Bridgeport, Conn.

RADIO ENGINEERING COMPANY

Design and Dewvelopment
R.F. IF, Osc. Coils Stable Oscillator Circui
Test qupment Instrumentation reutts
\Ieasurcmems Frequency Calibration
F.M.-A.M. Receivers—High Fidelity Audio Systems

COMPLETE LABORATORY FACILITIES
8 State Street, New York 4, N. Y. Whitehall 4-5268

ELECTRO-MECHANICAL RESEARCH INC.
Specialized Research and Manufacture

High and Low Frequency Circuit Development
Electronic Measuring and Test Equipment
Optical and Infra-Red Studies
Special Geophysical Equipment
Magnetic Susceptibility Meters

Ridgefield, Conn,

PAUL GODLEY CO.

Consulting Radio Engineers
GREAT NOTCH, N, J.

Est. 1926 Little Falls 4-1000

A. F. SMUCKLER & CO.

Electronic Engineers
Electronic Product Manufacturing
Contractors to United States Government

338-246 East 23rd St. New York 10,
GRamercy 5-8151 B

ELECTRODYNE CO.
Electronics Mechanics Optics

RESEARCH AND DEVELOPMENT
Cathode ray recorders custom built to your own
specifications. P'rompt delivery.

Specialists in psychological and biological instru-
meutation_and industrial problems.

Literature available on request.
899 Boylston St. Phones Copley 7-0055
Boston 15, Mass. Copley 7-0056

HANSON-GORRILL-BRIAN INC.

Product & Mfg. Development
ELECTRICAL - ELECTRONIC
HYDRAULIC - MECHANICAL

One Continental Hill Glen Cove. N. Y.
Glen Cove 1922

SPECTRUM ENGINEERS

Electronie & Mechanical Designers

540 North 63rd St., Philadelphia 31, Pennsylvania
GRanite 2-2333; 2-3135

ELECTRONIC ENGINEERING
CO. of CALIFORNIA

Radio and Electronic Consulting and
Designing.

2008 W. Seventh St,
DRexel 8323

Los Angeles
California

LERU LABORATORIES, INC.

Design and Development of Electronic Equip-
ment for industrial and scientific purposes
Special experience in microwaves, spectrum ana-
Iyzers, photo-electric circuits, test equipment, ete,
300 Bleecker Street

New York 14 WAtkins 9-4194

TELEREGISTER LABORATORIES

Development — Design
Studies and Investigation
Automatic Data Handling Storage
Digital Computers
Coded Pulse Techniques
157 Chambers Street New York City
Dlgby 9-4440
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@ SEARCHLIGHT SECTION @

UNDISPLAYED

$1.20 a line. Minimum 4 lines, To figure advance
payment count 5 average words as a line,

Positions Wanted (full or part time salaried em-
ployment only) % the above rates payable in
advance.

Bor Numbers—Care of publication New York, Chi-
cago or San Francisco offices count as 1 line.

SEARCHLIGHT SECTION
emponess "OPPORTUNITIES" : Ci'cr Resato)

RATES

NEW ADVERTISEMENTS received by August 31st will appear in the October issue,
subject to limitations of space available,

DISPLAYED

Discount of 109% 1if full payment 15 made in advance
for 4 consecutive insertlons.

Individual Spaces with border rules for prominent
display of advertisements.

The sdvertising rate is $10.25 per inch for all
advertising appearing on other than a contract
basis. Contract rates quoted on request.

An advertising inch 18 measured 7%” vertically on
one column, 3 columns—30 inches—to s page.

Northern Ohio
SALES REPRESENTATIVE

Solicits connection with manu-
facturers of high quality elec-
tronic components and equip-
ment,
Fully experienced
J. R. DANNEMILLER

ASSOCIATES

4334 Groveland
Cleveland 18, Ohio

TELEVISION ENGINEERS

The Crosley division, Avco Manufactur-
ing Corporation is expanding its televuugn
receiver activities on a long term basis,
creating a few positions for qualified
supervisory and senior engineers.

Requirements: College degrees. Three
or more years’ experience in television and
radar design and development of which
at least two years have been spent in
advanced or product development of tele-
vision receivers. Specialists in circuit ele-
ments will be considered.

Ideal working conditions in well equipped
modern laboratories with unlimited
opportunities for advancement. Forty hour
week, insurance, hospitalization and pen-
sion plans. Responsibilities and salary
based on experience and ability.

Replies (which will be kept confidential)
stating age, experience, education and sal-
ary requirements should be addressed to:

Director of Research and Engineering
CROSLEY DIViSION

AVCO MANUFACTURING CORPORATION

1329 Arlington St.  Cincinnati 25, Ohio

ENGINEERS

Physicists—Electronic Engincers
of
Superior Ability

WANTED

for RESEARCH and DEVELOPMENT work

Salaries Commensurate With Ability
Send Complete Resumes To

THE APPLIED SCIENCE CORPORATION

OF PRINCETON
Post Office Box 44 Princeton, N. J.

CHIEF ELECTRICAL ENGR
PROJECT ENGRS
SENIOR ENGRS

Must have extensive experience in
home radio receivers and /or television,

design & development.
Address Replies To

Vice President in Charge Engineering

AIR KING PRODUCTS CO., INC.
170-53rd St. Brooklyn, N. Y.

| WANTED
{ TWO MANUFACTURERS
REPRESENTATIVES

| One to rover the state of Michigan and one to cover
Indiana and Ohio. Must be experienced in the
| electrical field and prepared to give exceptoinal
| sales and sngineering service for complete tine of
! power rectifiers and electronic produets,
RW-5551, Electronics
330 West 42nd Street, New York 18, N, Y.

| cate with the undersigned.

REPLIES (Bor No.): Addregs to office nearest you
NEW YORK: 330 W. 42nd St. (18)
CHICAGO: 520 N. Michigan Ave. (11)
S.AN FRANCISCO: 68 Post 8t. (4)

POSITIONS VACANT

ELECTRICAL ENGINEER or research physi-

cist with imagination, versatility and good
theoretical hackground, with grounding in all
phases of mathematics and physics, particu-
larly electricity and electronics for deveiopment
and research laboratory in Dayton, Ohio. De-
velopment for industrial clients comprise small
motors of synchronous hysteresis type, indus-
trial electrical and electronic controls, apa-
ratus and devices. In reply state age, educa-
tion. experience and salary required. All replies
held confidential, P-5194, Electronies.

ENGINEER-ELECTRONIC and High Vacuum

experience, for development of related ap-
paratus. Excellent opportunity. Give full
details. TReplies confidential. I.ocation—Mid-
West. P-6064, Electronies.

EMPLOYMENT SERVICES
SALARIED POSITIONS $3.500-$35,000. If you

are considering a new connection communi-
We offer the orig-
inal personal employment service (38 years
recognized standing and reputation). The
procedure, of highest ethical standards, is in-
dividuatlized to your personal requirements and
develops overtures without initiative on your
part. Your jdentity covered and present vosi-

tion protected. Send only name and address
for details. R. W. Bixby Inc.,, 266 Dun Bildg.,
Buffale 2. N. Y.

EXECUTIVESR  $3,000-825,000. This reliable

service, established 1927, is geared to needs
of high grade men who seek a change of con-
nection under conditions assuring. if employed,
full protection to present position. Send name
and address only for details. Personal consul-
tation invited. Jira Thayer Jennings, Dept. E,
241 Orange St., New Haven, Conn.

POSITIONS WANTED
SALES ENGINEER with plenty on the ball!
I bring with me a knowledge of methods
and policies which can help vou increase profits.
Formerly divisional sales manager for leading
electrical equipment manufacturer. Back-
ground: 112 vears sales, 4% years technical.
Excellent correspondent; highly recommended.
Metropolitan N. Y. only. PW-5988, Electronics.

MECHANTCAL ENGINEER—ME..
29.

yrs. experience
instruments,

M.S.: age
in servomechanisms,
and manufact.

electronic design

of precigion instruments. Capable of baste
analysis and research. Desires responsible
position. Available in October. PW-6043,
Electronics.

COMMUNICATIONS ENG., graduate 1940, 7

vears industrial exp. on H.F. receivers and
transmitters and audio equipment, wants posi-
tion. PW-6041, Electronics.

Chief Engineer

Available

Graduate: Experienced in design, develop-
ment and production of Television, Home
Receivers and General Electronic Equip-
ment. Cost conscious, sales minded, pro-
duction-wise. Capable Executive, Engineer
and Development Worker. Employed at
present by Radio-Television manufacturer
in above capacity. Will move to East or
West coasts. Finest trade references.

I’W-5821, Electronics
330 West 42nd Street, New York 18, N. Y.

RADIO CABINETS

and wood cabinets of all types built
to your specifications.
‘“Engineered Wood Production”

THOMAS MANUFACTURING CO.
NEENAH, WISCONSIN

SAVE RESEARCH TIME
BY CONSULTING

These Indispensable References:
ELECTRONIC ENGINEERING MASTER INDEX
ELECTRONIC ENGINEERING PATENT INDEX

Descriptive Literature on Request

ELECTRONICS RESEARCH PUBL. ¢O.,
2 W. 46th St., N.Y. 19

MICROPHONES

Unbreakable dynamic—adjustable Impedance
SOUND ENGINEERS BUY DIRECT

50% disceunt
Off the regular list price

SEND FOR FREE CATALOG

ST. LOUIS MICROPHONE CO.
2728 Brentwood Bivd., St. Louwis 17, Mo,

ART-13 POWER SUPPLIES AND
LOW FREQUENCY OSCILLATORS

High Power R.F. Amplifiers, Special Equipment.
Quotations on request.

SPECTRA PRODUCTS
155 Chambers St. New York 7, N. Y.

WANTED

WANTED

Western Electric Carrier Tele-
phone, Carrier Telegraph Equip-
ment and Components. Filters,
repeating coils, transformers,
equalizers. Types CF1, CF2, H,
C, and other carrier equipment.
Telephone and telegraph re-
peaters.

W-4435, Electronies
330 West 42nd Street, New York 18, N. Y.

WANTED

TEST EQUIPMENT

All types of Laboratory Test Equipment,
new, used or surplus. Send description to

W-4861, Electronics
330 West 42nd Street, New York 18, N. Y.
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ENGINEERS
PHYSICISTS

The establishment of a new
section in our research labo-
ratory requires the services
of Electronic Engineers, Servo
Engineers, and Physicists.

-
—— '

An excellent opportunity ex-
ists to grow with this expand-
ing group and receive re-
sponsibilities commensurate
with your ability and experi-
ence.

Microwave radar, television,
telemetering, ultra-high fre-
quency communication, cryo-
genic, high altitude physics,
auto-pilot, and computor ex-
perience is especially valu-
able.

EMPLOYMENT SECTION

BENDIX AVIATION CORPORATION

Research Laboratories
4855 Fourth Avenue
Detroit, Michigan

INVESTIGATE THIS OPPORTUNITY

To join the staff of one of the largest research organizations in the country

devoted exclusively to

VACUUM TUBE RESEARCH

Working conditions are ideal in these laboratories which are located in the New
York Suburb of Orange, New Jersey. Your associates will include men of many
years experience in vacuum tube research and development.

This rapidly expanding organization is devoted to both commercial and mili-
tary research. It is a division of one of the oldest vacuum tube manufacturers in
America. Security and stability for the years to come are assured. You will have
an opportunity to gain experience with the different kinds. of vacuum tubes,
receiving, power, cathode ray, sub-miniature, micro-wave, radial beam and

various special types.

If you can qualify as a

PHYSICIST @ MATHEMATICIAN o ELECTRICAL ENGINEER

CIRCUIT TECHNICIAN e VACUUM TUBE TECHNICIAN

write at once to

RESEARCH DIVISION

NATIONAL UNION RADIO CORPORATION

350 SCOTLAND RD.

ORANGE, NEW JERSEY

Radar Technicians
WANTED

For Overseas Assignments

Technical Qualifications:
1. At least 3 years practical experience
installation and maintenance.
2. Navy veterans ETM 1/c or higher.
3. Army veterans TECH/SGT or higher.

Personal Qualifications:

1. Age over 22—Must pass physical ex-
amination.

2. Ability to assume responsibility.

3. Must stand thorough character investi-
gation.

4. Willing to go overseas for 1 year.

5. No dependents permitted overseas.

Base pay, bonus, living allowance,
vacation, add up to $7,000.00 per
year. Permanent connection with
company possible,

Apply By Writing To
Q-58, P. 0. Box 3495, Phila. 22, Pa.
Give complete history of your experience,

particularly in radar maintenance, Interview
will be arranged for successful applicants,

Bachelors, Masters, PhD’s in PHYSICS or E.E.;
Experienced Electronic Engineers:;
Recent Graduates: and Technicians:

OPPORTUNITY ON LONG ISLAND

offers attractive working conditions, salary commensurate with
ability, access to graduate schools, first-rate research and plant

facilities, other advantages.

Projects underway in fields of microwave receivers, transmitters,
antennas; radar, air traffic control; servos, motor-control systems:

general electronics.

In reply, write Personnel Manager

‘Cileine %Zmﬂ:&f&ﬁ

I NC ORPORATETD

160 OLD COUNTRY ROAD -

MINEOLA, N.Y,

WE NEED A BETTER CHIEF ENGINEER

He should have a broad scientific background and thorough training and experi-
ence in mechanical design of complex precision equipment involving electronic
and optical features. His depariment will also be responsible for tooling, drafting,
and maintenance and correlation of blueprints, specifications, parts lists, etc. He
must be able to effectively organize and administer a group of engineers, drafts-
men, and tool and die makers. If qualilied, send complete personal information
and record of past training and experience. Include references and recent photo-
graph. Location, West Coast. Salary., $5003-37000, depending upon qualifications

and performance.

P-5808, ELECTRONICS
68 Post St., San I'rancisco 4, Calif.

FIELD SALES ENGINEER

Must have knowledge of transmitting tube
field. Excellent opportunity. Write or phone
AMPEREX ELECTRONIC CORP.

25 Washington Street, Brooklyn 1, N. Y.
MA 5-2050 - Ext. 32

WANTED:
ENGINEERS OR PHYSICISTS

With radar design and development experience.
Also men experienced in UHF ant nna design work.
Master’s degree or Ph.D. desired but not absolutely
necessary if experience is broad enough. Reply,
giving full details to:

RESEARCH FOUNDATION
Oklahoma A & M College, Stillwater, Oklahoma.

ELECTRONICS — September, 1948
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YOUR HEADQUARTERS FOR INDUSTRIAL EQUIPMENT

RCA 630 T.S.
POWER TRANSFORMER

This  transformer designed for
heavy duty television service.
t'rimary 115 V. 60 cv.

Sec. #1 325-0-323V. @ 400 ma.
See. =2 5 V. 3 amps

Sec. #3 12.6 C. CT. @ 10 amps
Sec. %4 6.3V @ 7 amps

List price $40.00. Your cost.......

$17.95

No. T 4106

FILAMENT TRANSFORMER

HERMETICALLY
SEALED 113V. 60 CYC.

A PRIMARY
‘ "~ No. 1 6.3 @ 3 Amp.
I See. No. 2 2.5 volts @né Amps.
ul | Western Electric D Spee 161917 in-
sulated for high voltage imverse
peaks—designed to light scopeé
tube and 2x2 rube.

\ | p 727 high x 234 x $%” $3 95

TRANSFORMER

P'rimary 220 or 110V., 50/60 Cv
See. 2050 CT @ 1 amp. Used
it a bridee circuit, this trans-
former will deliver 2000 V. DC

@ 487 ma..... ... $]7-95

SELSYN MOTORS

SPECIAL
Synchronous Type
Pair in Series for 110 v. AC.
Type [—5%" long, 3" dia.—50 v.
AC. 50 ¢y.—4 Ibs.. ... ... $9.95 pr.
Type 11—6V,” long, 4V,5” dia—115 v.
AC, 50 cy‘.‘ Il ez... $12.95
SYNCHRO-—DIFFERENTIAL
Model =1943—C78249-CAL-11280 Bendix Aviatien

115 v.—60cy. 6”7 length to end of
shaft x 1V;” diameter...... . ... .. .

PBC GENERALELECTRIC
OVER CURRENT RELAY

No. R - {010
A djustable
from 1.5 to 3.0
amperes. 110
volt. 60 cyc.
Reset Coil ...

$24.95

No. R-3001

OVERCURRENT RELAY

Automatic reset-—Over

load coil is 3000 ohms
—Can be shunted for
any  current  simply-

Protect those expensive
final amplifier tubes, to
reset  simbly  press  a
button.  Reset coil i~

a0 $2.49

by, 100 Volts DC transformer—Tri. 117.5
Bo=3  Volts

Sec. 1 6.3 V. @ 1.2 amps

See. 2 725-0-723 V. @ 60 tha

See. 3 5V., @ 3 amps

$2.95

VARIABLE
CONDENSER

Used in the tinal of
3 the tamous Halli-
= cratiers  BC 610
(HT-)—150 mfd each section rated at 7000 volts
spacing—the BC 610 has a 250 TH in the final—
This condenser is hig enough for a 1 KW
tinal—=Johnson 130DD70—O0nly a few $7 95
1efte At rd &9 2 sxomemes 0 Ak @ S emam e - @ L ke WA C

ADLAKE Type 1040-80

No, R-4012 Mer-
cury Time Delay
Relay Normally
Open, Closes in
5 seconds. Open
in .3 seconds....

$8.75

TRANSFORMER

No. T-1640
liere is a tugged_transformer bujlt
1l to Army specs. Hermetically sealed
Wl with Pranklyn Terminals for easy
‘1» soldering.  Primary 115 v. 60 cycles.
Sec. No. 1815 v. ct @ 58 ma.
Sec. No. 25.4v. @ D a.

le | N“j e N sesy @b

gt 1bs. ’
IS A $2.49

VARIABLE
CONDENSER
Here is a condenser for

up to 2000 V. 60 ninfd.
Maximunt.

A steal at $2.10

TRANSFORMER

Here is a franstormer versatile
enough to run almost any piece of
Surplus gear—gives you B—, bias
and fil. voltages.

Pri, 110/220 V. 60 cy,

Sec = 1—325-0-325 V. @ 250 ma
Sec =2—0-180 V. @ 40 ma

Sec =3—5 V. 3 amps

Sec. =4—6.3 @ 3 amps

See =512V @ 10 amps

A real steal

$7.95

CONDENSER

split  stator — 110
mmfd per section

air gap (0782 good
condenser for up to

4000 Volis
5.20

No. R-4043 Doutle
P’ole Double 'Throw
115 Volts 60 cvye.
Cotl 5 anip. contacts.

$2.65

TRANSFORMER

Pri. 110 V. 60 cv—8ec =1 850 V.

C. T @ 142 ma Sec =2 65 V. @
142 ma: Sec. %3 6.3 V., @ 10
amp: 0 Z4 6.3 V. @ .6 amps;
S 50V C.T, @ 3 amps—Her-

Nec
etically sealed—A good buy.

$5.50

A SPECIAL BUY

Very fine O-1 mua meter
made by Western Electiic—
Can be used as a beam in-
dicator as the meter is 5
inches in diameter — or
wherever u O-1 ma meter is
used — a remiurkable value
at a remarkable price

4.95

ANTENNA MANUAL

Here is the latest dope on an-
tennal. 350 full puges on
beams, stacked arrayvs, colin-
ear arrays etc.—how to match
them to feed lines—a wonder-
ful manual without mathe-
maties so anybhody ecan understand

how and why $3°5°

ANTENNA
LEAD IN BOWLS

Made of genuine Pyrex—
3" in diameter; brass rod
5% Jong—complete with hardware and waterproof

rubber gaskets.
Special—$1.49

A-BT-Cut Xtal

1000 KC mounted in a holder—
very few left- —practically no drift

$4.95

DO YOU OWN AN SCR-522?

We have a complete power supplyv. including
A separate voltage regylated bias supply
chassis und schematic—all in kit form. This
kit will supply all voltage necessury for op-
eration of the set. All parts
guaranteed. Complete at the

amavzingly low price of ...... . $14-95

A high voltage cap for
the 8016 or 2x2 tube

30¢ ea.

©

IT'S SENSATICNAL

Hottest Item Out! AMake vour SCR-522 Receiver
operate on 144 to 148 MC with ONE DIAL control.

in less than 1 hour! I'arts and in-
struetions ...l $3 . oo

Model 200-EA. 5-ELREMENT 2 METER
BEAM KIT. Folded di-pole driven element.
All aluminum construction, Feed with low
impedance coaxial enble.

Amateur net price............... $8-4°

20% DEPOSIT
WITH ORDERS

NIAGARA RADIO SUPPLY CORP.

Phone
Digby 9-1132-3-4
All Prices F. O. B.

UNLES RATED 160 GREENWICH STREET NEW YORK 6, N. Y.

N. Y. C.
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LARGEST STOCK OF ? U B E IN THE COUNTRY
7 MINIMUM ORDER $5.00

ALL BRAND NEW—STANDARD BRAND QUANTITY PRICES ON REQUEST

500y il AR G

Type Price

1223........ .88 M
14A4........ 1.06 g§

Price |

....... 4.25
RKI12........ 195
RK21........ 3.95
RK22. - 4.95

Price i Type Type

6A8GT. .....
6AB5/6N5 . . . o
6AB7/1853... 1.06
GA o
6AC7/1852... 1.06
G.. 1.

N NN N
= w
Pe

0B2 .
0B3/VR90 . . .
0C3/VR105...
0D3/VR150. .

[

w
*

o . e
- WD

A

ES

-

-
e
*

—-

117M7GT. . ..
117N7GT . . ..
117P7GT

4

w
YRR WOENeS Sobmagany=la 9wt 2

>

> e
DPNNTE
- NNy

128R7 s
12SR7GT .. ..
12X3. 3¢ wcalae .98

>,

{ALL TUBE TYPES IN STOCK NOW-—SUBJECT TO PRIOR SALE—PRICES SUBJECT TO CHANGE WITHOUT NOTICE)

s owrost— NIAGARA RADIO SUPPLY CORP. oiseys sz

UNLESS RATED All Prices F.O.B.
160 GREENWICH STREET NEW YORK 6, N. Y. N. Y. C.
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We've moved mto our brand new. ..

HOME

FEATURING
AIRCRAFT AND ELECTRONIC EQUIPMENT

WE HOPE THAT OUR LARGER
QUARTERS WILL ENABLE US
TO EXECUTE YOUR ORDERS
AND OTHER REQUIREMENTS
WITH GREATER EFFICIENCY
—SEND US YOUR REQUIRE-
MENTS

WRITE FOR COMPLETE LISTING!

INSTRUMENT ASSOCIATES

147-57 41st AVENUE Telephone INdependence 3-1919  FLUSHING, N. Y.

240 September, 1948 — ELECTRONICS
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mrf aw- Brand New ana Fully Guaranteed

SYNCHROS
IF Repeater, 115 volts, 60 cycle.
Price $30.00 each net.

IF Special Repeater, 115 volts, 400
cycle. Will operate on 60 cycle
at reduced voltage.

Price $15.00 each net.

IG Generator, 115 volts, 60 cycle.
Price $17.50 each net.
1CT Control Transformer, 115 volts,

60 cycle.
Price $22.50 each net.
2J1G1 Control Transformer,
volts, 400 cycle.

Price $2.00 each net.
5G Generator, 115 volts, 60 cycle.
Price $25.00 each net.
55G Generator, 115 volts, 400 cycle.
Price $10.50 each net.

PIONEER AUTOSYNS
AY1, 26 volts, 400 cycle.
Price $4.00 each net.
AY20, 26 volts, 400 cycle.
Price $4.50 each net.
AY30, 26 volts, 400 cycle.
Price $10.00 each net.

115

PIONEER
PRECISION AUTOSYNS
AY101D, new with calibration

curve.
Price—Call or Write.
AY131D, new with calibration
curve.

Price—Call or Write.

GEMERAL ELECTRIC
D. C. SELSYNS
8TJ9-PDN Transmitter, 24 volts.
Price $3.00 each net.
8DJ11-PCY Indicator, 24 volts.
Dial marked —10° to +-65°.
Price $4.00 each net.
8DJ11-PCY Indicator, 24
Dial marked 0 to 360°.
Price $6.50 each net.

Resistor and Rectifier for operation
from 110 volts, 60 cycle source.
Price $1.00 each net.

PIONEER TORQUE UNITS
12602-1-A.
Price $22.50 each net.
12606-1-A.
Price $22.50 each net.

volts.

12627-1-A.
Price $65.00 each net.

PIONEER TORQUE UNIT
AMPLIFIERS
12073-1-A.
Price $17.50 each net.

RATE GENERATORS
J36A, Eastern Air Devices, 10 to
5000 R. P. M., .02 V. per R. P. M.

Price $8.50 each net.

PM2, Electric Indicator Company,
.0175 V. per R. P. M.
Price $7.00 each net.

F16, Electric Indicator Company,
two-phase, 22 V. per phase at
1800 R. P. M.

Price $14.00 each net.

B-68, Electric Indicator Company,
Drag Cup, 110 volts, 60 cycle,
one phase.

Price $14.00 each net.

INVERTERS
12117-4, Pioneer. Input 24 volts
D. C. Output 26 volts, 400 cycle.
Price $12.00 each net.
12117, Pioneer. Input 12 volts D. C.
Output 26 volts, 400 cycle.
Price $15.00 each net.
12123-1-A, Pioneer. Input 24 volts
D. C. Output 115 volts, 400 cycle,
3 phase. Voltage and frequency
regulated. 100 V. A.
Price $70.00 each net.
153F, Holtzer Cabot. Input 24 volts
D. C. QOutput 26 volts, 400 cycle,
250 V. A., and 115 volts, 400
cycle, 3 phase, 750 V. A. Voltage
and frequency regulated.
Price $150.00 each net.
MG750, Wincharger, PU16. Input
24 volts D. C. Output 115 volts,
400 cycle, 1 phase, 6.5 amps.
Voltage and frequency regulated.
Price $35.00 each net.
149H, Holtzer Cabot. Input 28
volts at 44 amps. Output 26
volts at 250 V. A. 400 cycle and
115 volts at 500 V. A. 400 cycle.
Price $39.00 each net.
661102, Sperry Phase Adapter. 115
volts, 400 cycle. Used for oper-
ating 3 phase equipment from a
single phase source.
Price $12.75 each net.

149F, Holtzer Cabot. Input 28
volts at 36 amps. Output 26
volts at 250 V. A. 400 cycle and
115 volts at 500 V. A. 400 cycle.

Price $29.00 each net.

SINE-COSINE GENERATORS
(Resolvers)
FJE 43-9, Diehl, 115 volts, 400

cycle.
Price $20.00 each nzt.

FPE 43-1, Diehl, 115 volts, 400
cycle.
Price $20.00 each net.

D. C. ALNICO FIELD MOTORS
5069600, Delco, 27.5 V., 250
R. P. M.
Price $4.00 each net.

5069466, Delco, 27.5 V. 10,000
R. P. M.
Price $2.85 each net.
5068571, Delco, 27.5 V., 10,000
R. P. M.
Price $3.70 each net.
SS-FD6, Diehl, 27.5 V. 10,000
R. P. M.
Price $3.65 each net.

D. C. SERIES MOTORS
5BA10AJ18D, General Electric, 27
volts, 0.7 amp., 110 R. P. M.
Price $2.80 each net.

C-28P-1A, John Oster, 27 V., 7,000
R. P. M. .7 amps., 1/100 H. P.
Price $3.75 each net.

D. C. SHUNT MOTOR
5066665, Deico, Reversible, 27.5 V.,
4000 R. P. M. Flange mounted.
Price $4.50 each net.

A. C. MOTORS
5069625, Delco, Constant Speed,
275 V. A. C. or D. C, 120
R. P. M. Has built-in reduction

gears and governor.
Price $4.25 each net.

5071930, Delco, 115 V., 60 cycle,
7,000 R. P. M.
Price $3.75 each net.

36228, Hayden Timing Motor, 115
V., 60 cycle, 1 R. P. M.
Price $2.75 each net.

Two-phase low-inertia motors, Pio-
neer, Diehl and Minneapolis-
Honeywell.

Price—Call or Write.

INSTRUMENT ASSOCIATES

147-57 41st AVENUE

Telephone INdependence 3-1919

FLUSHING, N. Y.

ELECTRONICS — September, 1948

www.americanradiohistorvy com



www.americanradiohistory.com

@ SEARCHLIGHT SECTION @

1000 KC
CRYSTAL
Standard Type Holder

Brand New

o >R-H-S

SPECIALS OF THE MOMNTH

COAX FITTINGS

83-1SP—Cable Plug 39¢ 83-1J—lJunction ..... 69¢
83-1R—Chassis Mt. 35¢ 83-168—Adapter ....29c
83-1AP—Angle Plug 39¢ 83 IT-T Connector...1.39
I0H/528 ............ 39¢ I0H/701 ............ 39¢

1 K.W. POWER SUPPLY KIT
2500-0-2500 V @ 500 MA

or
2000-0-200 V @ 500 MA
(oil-filled Xformer from BC610)

1—Swinging choke

1—Smoothing choke

1—Filament Xformer

2—2 Mfd.—3000 v. Condenser

2—872 A Tubes

2—Plate Caps for 872A

2—Sockets for 872A 379-50

All parts New! Reduced to

STEP DOWN TRANSFORMER

PRIMARY 440/220 VOLTS 95
SECONDARY 230/115 VOLTS 1 4

.600 KVA Special at
SELENIUM RECTIFIERS
Full Wave Bridge Type
INPUT OuUTPUT
upto 18y AC upto 12vDC 14 Amp. $0.98
up to 18v AC upto 12v DC 1 Amp. 1.95
up to 18v AC upto 12v DC 3 Amp. 3.45
up to 18 AC upto 12v DC

up to 18v AC upto 12v DC
up to 18v AC  upto 12v DC
up to 36v AC up to 28v DC
up to 3tv AC  up to 28v DC
up to 36v AC upto 28v DC
up to 36v AC upto 28v DC 98
up to 115v AC  up to 100v DC 25 Amp. 2.95

up to 115v AC  up to 100v DC 6 Amp. 6.95
up to 115v AC  up to 100v DC 5 Amp. 19.95
up to 115v AC  up to 100v DC 3 Amp. 12.95

OlL CONDENSERS
NATIONALLY ADVERTISED BRANDS

All Ratings, D. C.

2x.1mfd. 600v $0.35 1mfd. 2000v $0.95
25mfd.  600v .35 3mfd. 2000v 2.75
Smfd.  600v .35 4mid. 2000v 3.75
1mid. 600v .35 15mfd. 2000v 4.95
2mfd.  600v .35 2mid. 2500v  2.49
4mfd. 600v .60 Imfd.  2500v  1.25
8mid. 600v 1.10 25mfd.  2500v 1.45
10mfd. 600v 1.15 bmfd.  2500v  1.75
3x.1mfd. 1000v .45 .05mfd. 3000v 1.95
25mfd  1000v .45 1mid.  3000v  2.25
Imid. 1000v .60 25mfd.  3000v  2.65
2mfd. 1000v .70 .Smid.  3000v  2.85
4mfd. 1000v .90 1mid. 3000v 3.50
Smfd. 1000v  1.95 12mid. 3000v  6.95
1omfd. 1000v  2.10 2mfd. 4000v 5.95
15mfd. 1000v  2.25 1mfd. 5000v 4.95
20mfd. 1000v  2.95 Jdmid.  7000v 2,95
24mfd, 1500v  6.95 3mfd. 4000v 6.95
dmfd. 1750v - .89 2mfd. 3000v  3.45
dmfd. 2000v - .95 2x.1mfd. 7000v  3.25
25mid. 2000v 1.05 .02mfd. 12000v 995
Ssmid. 2000v 1.15 02mfd. 20000v 11.95

HIGH CAPACITY CONDENSERS
10,000 mfd.—25 WVDC .......... ... ..., $
2x3500 mfd.—25 WVDC .................. ...
2500 mfd.—3 VDC ... ..,
2x1250 mf{d.—10 VDC ................... .
1000 mfd.—15 WVDC ...................
300 mfd.—35 V'DC .. .
100 mfd.—50 WVDC
4x10 mfd.—400 VDC ..
4000 Mfd.—18 WVDC
4000 Mfd.—25 WVDC .
4000 Mfd.—30 WVDC .

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE
All merchandise guaranteed. Mail orders promptly filled.
All prices F.O.B. New York City.

XMITTER-BC-950A-121
Frequency Ronge—100-156 Mc
Four band—Auto tune—Crystal

Controlled, Complete With 2-1625,

2-832, 1-815 and 4 Crystals

Ant-Rec. relay switching
$ 950

Brand New

MOBILE or BOAT

12 Volt INVERTER
ATR—Model RSA
Input 12V DC—Output 110V. 60 Cyc.
125 W. Int.—100 W. Cont.

Special! Brand New Reduced to $] 695

115 V. D.C. INVERTER
Input 115 V D.C.

Output 115 V. 60 Cyc.
250 W. Continuous

Slightly Shelf-worn $ 95
But GOOD! Reduced to ]9

TEST PROBE
with Shielded CABLE
For high-frequency work and to elim-
inate stray pickup for use with Oscillo-
scope. AMPHENOL  #93 COAX.
Connector on one end. Part of Dumont
224A Oscillograph.

Special $249

RADIO ALTIMETER
Xmitter-Receiver RT7APN 1
Complete with 14 tubes—418
to 456 Mc.—28 V., Dynamotor
Certified by CAA
Used .. ... .. ......$12.95

SURPLUS RADIO
CONVERSION MANUAL

115 paaes of circuits and data on
BC 221, 342, 312, 348, 412, 645,
946, 1068, SCR274, 522
TBY, PE 103

Surplus Index &
VT, Charts

$250

PERMALLOY SHIELDS
for CATHODE RAY TUBES

S 111 e R R $1.49
S EIR S a6 a0 a0 B e e a5a 0 a0 1.98
R A6 IS e s e 50 aa b0 o aaao0aoac 5.98

SCR-518 ALTIMETER

Famous SCRKR 5184  Altimeter,
Brand new faciory cartoned.
Worth over $900.00. Made by
RCA. Has 29 tubes. Works in the
500 MC region. This is the com-
plete unit. Transniitter, receiver,
power supply and 3” scope indica-
tor. Reads altitude up to 30,000
ft. Operates on 28 volts. D. C.
Complele wilh tubes. §SK7, 2
8012, 2 68.J7, 608, 68SN7, (F8§,
23D4, Y, 6VG, 10 6ACT, 3 2x2,
954, 955, 956G, 6J5. and 3 in. CR
tube 1808P. A RED hot scoop

at only ........... .00 ... $69.50

Shipping charges sent C.0.D. Minimum order $5.00.
20% Deposit required with all orders.

63 DEY STREET

242

RADIO HAM SHACK Inc.

NEW YORK 7, N, Y.

WWW-americanradiohistorv.com

Send money order or check.

TRANSFORMER—115 V. 60 Cy.
HI-VOLTAGE INSULATION

3710v @ 10ma.; 2x2Uv @ 3A . .......... $9.95
2500V @ 15 ma. ... i 6.50
2500v @ 4 ma.; 2Y4v @ 2A. 6. 3v @ 1 amp 7.95
2150v @ 16 ma. . v.eeeanna 5.50
1750v @ 4 ma.; 6.3v @ 3
1600v @ 4 ma.; 700v Cl @ 150 ma.; 6.3v
@ QA . . i i 7.95
525-0-525v @ 60 ma.; 925v @ 10 ma.; 2x5v
@ 3A; 6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ 1A 7.95
500 0-500v @ 25 ma,; 262-0-262v @ 55 ma..;

6.3v @ 1A; 2x5v @ 2A . i 4.49
500-0-500v @ 100 ma.; 5v CT @ 3A. .. ... 495
400-315-0-100-315v @ 200 ma.; 2.5v @ 2A;

5v @ 3A; 6.3v @9A; 6.3v; ()A .......... 6.50
400-0-400v @ 200 ma.; 5v @ .......... 4.95
350-0-350v @ 150 ma. 5v @ 3A; 6.3v @

GA; TRV @ TA . ..ot 4.95
350-0-350v @ 45 ma.; 675v @ b ma.; 24V

@ 2A; 2x6. v@lA 6.3v @ 215A 4.95
350-0-350v (@ 80 ma 6.3v @ OA; 6 3v Q, A

BT5A;2x5V @ 3A . L
385-0-385-550v @ "OO ma. ‘7/2v 5(1) ‘;A 5v

@ 3A; 3x6.3v @ 6A— —PRIL %0 220..... 7.95

350-0-350v @ 150 ma.; 5v @ 6.3v @

7.54; 6.3v @ 3A. 4.99
350-0-350v @ 35 ma.. . ... 1.45
340-0-340v @ 300 ma.; 1540v @ 5 ma. 5.95
335-0-335v (@ 60 ma.; JBv @ 3A; de@"A

0-13-17-21-23v @ 70 ma. PRI 11 0  4.95
325-0-325v @ 120 ma.; 10v @ 5A; 5v @ k 3.49
300-0-300v @ 65 ma.; 2’(5v @ 2A 6.3v @

24A163v @ LA, ... .. 3.49
25020-250v @ 100 ma.; 2x6.3v & 1A 6.3v

@BA63v@ 1A ... 4.95
120-0-120v @ 50 ma. .98
80-0-80v @ 225 ma.; Sv @ 2A: 5v @ 4A... 395
24v @ 6A. 3.50
13.5v CT (/ 3 2.95
3x10.3v @ 7A; C 9.95
12,6v CT @lA 7.95
6.3v @ 10A; 6.3v 3.50
6.3v @ 1A; "/v 3.4§
6.3v @ 211845 6.3 5.95
ov—l‘)()—\ ...... $ 7 5 .98
Sv—I115A .. ... .98
6.3v CT@3A BYCT @ 4As . eeeeennnn 4.25

TELEGRAPH KEY J-45

her
Fully adJustable, silver contacts and 6§ fL_ rub
cable, with I'L-55 plug. Brand New...... 69¢ each

2 SPEED PLANETARY DRIVE

Fits condelwer shaft back of panel, or dial
knob shaft 5 to 1 and 1 to 1 ratios. For any
1" shaft....... Special 79¢ each—2 for §1. 50

FILTER CHOKES
HI-VOLTAGE INSULATION

3 hy 550 ma..... $7.95 325 hy @ 3ma..... $3.49
h }:: ((4: 300 ma. 3.95|1 hy (+ 8300 ma..... 14.95
25 Iy @ 160 ma. 349|100 hy @ 250 ma.... 2.49
12 hy @ 150 ma. 2.25|10 hy v 200 ma.... 1.98
12 hy (0 100 ma. 1.3910/20 @ 85 ma. ... 1.59
30 hy @ 70ma. ... 1.39| 15 hy (@ 125 ma.... 1.49
05 by (& 15 amps. 7.95|15 hy (¢ 100 ma.... 1.39
1 hy @ 5amps. 6953 hy @ 50 ma...... .29
41 hy @ 600Uma..... 5.95 | 30 hy Dual (@ 20 ma. 1.49
200 hy @ 10 ma.... 3.49|5/30 hy @ 250 ma.. 3.50

600 hy @ 3 ma..... 3.49| 1o by @ 100 ma.... 1.29

ATTENTION!

INDUSTRIALS — LABS —
SCHOOLS — AMATEURS

Let us quote on components and
equipment that you require. We
have too many items to be listed
on this page. Place your name
on our mailing list now for new
catalog.
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TUBES!

T R-HSE

SPECIALS OF THE MONTH Bp

SENSATIONAL TUBE S

XMITTING — RECEIVING — CATHODE RAY — RECTIFIER — SPEC

ALE!

IAL PURPOSE

BRAND NEW TUBES—STANDARD BRANDS ONLY

-
SR G

-l

53 N - N

[ U
2P NGRS R =S OR 0N R RN b w0 R B
w

ATTENTION!

All tubes guaranteed, except for open
filaments, shorts and broken glass. for
which we check before shipment.
Please specify how to ship. ie: Parcel
Post. Railway Express. etc.

ELECTRONICS — September, 1948

4.95

1.20
1.20
1.20
1.20
06 | 1.20
06 1.20
.89 1.20
1.20 17
81 125F5,
49 { 9005... 010000 98 |

1P5GT
1Q5GT

""" 12SF5GT. .
128F7. .

%
=

2E5. .. .
3B7/1291. ..
3D6/1299. .

NATAARAAZNNAR

VLTV 2O OOVO 0O

&
IS awne

89 1.l
1171.7 M7(‘T
117N7(‘T

RADIO HAM SHACK Inc.

63 DEY STREET . NEW YORK 7, N, Y.
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Wit
\o(u\ s

\] ()]{Ml R
T

llu\' »\C/al) 60cy
OUTIr1
= K 25VOT/10Amps
| | UK Vinsltn
- Hockets Ceramic
i SPECIAL §5.95
J KIT 872A
2 XFORMER
- Insltd 2.5KV
SOCKETS &

TUBES
SPECIAL $12.95

XFORMERS
CASED &
ea $2.25

RANDPASS  FILTER
HARP CUTOFF HiQ
ll}uLDFD 60,90.150¢ys

A

r $5.95
LTL 854 cys, 1024 cys, 1250 ¢ i
a%1.95 3 for $4.50 JL
STANDARD ELE(,TRI( S1 TIMER A |
ACCY ,005Sec 1/100Secd/608ecd dial .
24VDC. Clutch NEW $45.00 -
ANTENNA VARIABLE 1KW MATCHING NET-
WORK 1001A tunes 1500to7000K ¢ useable to 28me's
loose roil turns can be recemented; METAL CAB-
INET RACK WITH INSULATORS & RF METER
Complete With Manuel. NEW $9.95
ALCO MAGNETIC VALY E 3% solder Cnnetn 115\’1)C
/150 1bs pressure type Sin . $2.98
TEST LEADS 8" & CLLIPS INSLTD/30 AmD ie 49

STORAGE BATTERIES WILLARD RRiS
/B1352/502/36VOLT Miniatnre dsend por
table equip RCVRS, XMTTRR, MODELS
size 3 11/16x1 7/16 \\\ZQ/UII /36VOLT
SIECIAL $1.49@ 8 for $10.
WILLARDBBS54/2VOLT/27A ..
WILLARDBB206U/2VOLT/11A
TRY 4 VOLT/40AH NEW
TBY 4 VOLT/40AH I.N*
GOULD 6V/15AH NEW
BURGESS 3V/F2BI’ 4tor

TRANSFORMERS 115V /60cys
15,006V or VDoubler/35ma .
10R00VCT or 21000V Doubler 195 ma..
1800V /4ma$3.49: 2100\'/lﬂmu 2
3000V/10ma$4a. 50. 500V /10m,;
170V /2.5ma.2.5V/3A83. 95 1100\ CT/212ma 5,
{20V /40ma, 5V/3.54,6.3V/3 A ]
100 VCT/45ma, 795\'(,‘1‘/80ma 3x5V/3A&G.3VCT/IA,
V/.3A HV Hmtcly CSD Raythn 4.9
W{i\'(‘T/lZSma 6.3V/2A,6.3/3A, &a\'/dA Delivers 27 :0
ma, USN GE/ALTEC Hmtclly CSD 4.4
1M0VCT150ma,300Vbias, 6.3V /54, 5VEA&  236.3V/.65
A6 3V/1.25A, ]{mtcllyCS LUSN & input0-s0 1]0\445C

INTUT

/50taRkleys Spe ..... smade

840VC'T/110ma, 540V(‘T/21ma 2x5V/3A /1A& 6.3V

G6A Hmtelly CSD-USN Dilvrs 200ma o7 .4.50

U'niversal Vibrator Xformer 6,12, 24 11AVDC&118& 230

VAC/50-60cv420VCT/85ma, 6.5V /3. 2.49

2240VCT/500ma, Pri 10a10250V /uO GSOL) mph\ 2.5V
4.95

10A, 12V/4.5A, 18V/2.5 2for 45.00
f‘\(](]\'orVCT]A/IAl\Vmsltn 208t0251Vinpt 95.00
3400VorVCT/1A /17K Vinsitn, 101[0]2("1"”‘ 95.00
S500VCT/60ma,6.3V/4A, Hmtelly CSD USN | 120
5\'/115A/lWins$lO.95 VCT/60A/HVins 5

2.35VCT/10A/10KV§3 Vi
SVCT/20A/20A/220V ’V("I‘/ZOA\ 110vin
3V /6.5A/36KV$6.95; 6. '3\'/ TA/SKV
6.8VCT/4Adeliverss. SAmD/]lmtcllv (‘H\/L 8N
)0\’/8&/12KV or 2x5V/8A /12K VinsGE
7.5VCT/6.5A,6.3VCT/3A CSD UTC
7.5VOT/12A /10K V4. 95 4\6 3V /4;\&3\ AV/4A
1I0VCT/10A/220Vinpt o CT/10 \/1]0\'1n
10VCT/10A/12VCT/. 7A 3\6 3V/1A.2x6.2
3x5V/3A,2.5V/1.75A, 6. 4\'/121\ 6. 4\'/]1)
140r20V/12A/220Vin or Torl0V/12A/110Vin .|
1200VCT/300mag4.50@; Two for $8.50
1100V(T/150ma,6.3/3A.5V/3AHVins

20V&3T5VOT/110ma,5V/3A,2,5V / 25A&6.3V /

i5A Cased HV insltd UR

700\'C'I‘/120ma 2x6,3V /2.
1400V C'T/300ma, 6VCT /44,2, q\'/" \ SV /44
3200VCT/200ma’ & 780VCT, 12V A
2.)0\’( T/60ma,6.3V/1.5A$1.49; dUU\ /3A
110t0220V or 220t0110V/190Watt

20t0440V or 110t0220V/250Watt C8SD
11510230V/10A/2KW§19.05; SAMESA/I.NKW
90,100,115,120 or 230V /1.6KW (iF. Transt
"HOKE 14 5Hy/1 an/420hm/1 TKVins USN

-29Hv/150ma Swinging Cascil %

ZHy/300ma$3.95; 3Hy/40ma 3for .. i
15H x/400ma or 20]h 1300ma/12KV ins
«Hy 150ma NEW U&C Crekd Bklte T'ba 2for

‘Hy /100ma §1.10 12Hv/277ma ;
»Hy/125ma HV insl.69 =1Hy/100ma

3

1.9

6SH7. ...
2.95 6QJ7 oo
2.95168J 7GT

2 506 50 mfd, TRANSFORMERS & Relay, 2 STROBO-
. LO00|6U7G. . ... -58/1626. LAMI’S 12 million lumens light outpt, 15 to 30000
. 2.85/6X4...... .53/1629 flashes & Refletrs, for COLOR & DBW film. READY
C26..... . .39|6X5 for use on 12VD(C. In addition, KIT INCLUDES
2034 'RK34 .49 6Y6G INSTRUCTIONS & I’\]{'I‘S to comvert to 115VAC,
2C40.446.. .73/6Z4/84. -74/2050. SPECIAL "TAB" B
2D21... ... .20 7BP7/1813 2.90 2051. 1503 SET plus six 2V 111\'
212 3.95/719 PHOTOFLASH 1503 & BATY

2...... 1.45/9JpP
/725..12.4

120
1.40

100000 150000 0 353500 575000
110000 155000 245000 380000 600000
115000 169360 5000 400000 620000
120000 180600 265000 402000 621000
25000 185000 268000 422000 654000
130000 201000 275000 458000 750000
135000 220000 293000 478000 761300
110000 225000 307500 500000 800000
141000 22900 314000 520000 0000
05 145000 235300 330000 521000 980000
7.95313/ 147000 238000 333500 570000 9500
"""" 670,28V @ .10 ABOVE SIZES EACH 40¢..... ... TEN for $5.50
"""" 3 4 323/100%* 1 Meg 1.8 Meg 3.5 Meg 4.23 Meg 10 Meg
-------- 124 atv. .. 10.00 : 2 3.673 45 114
------- 124 aviaTioN 135 2.855 3.9 5 1283
----- 575 1579 3 4 9.05 20
3-75l4s22/950w 1.40 ABOVE SIZES EACH 75¢......... TEN for $6.50
i ARAN/ENOW  3.50 () 0.12,0.25

PHOTOFLASH and 2 lamps

PHOTOFLASH KIT AIRCORPS 1503 NEW, Con-
tains Power Supply, RECTIFIERS & CONDENSERS

UK tor
12VDC operation READY to WOI 119,
PHOTOFLASH LAMDPS & REFL. SID 85, 2for $21.00
Flash Condensers Smfd/660VAC/3000Vint .. ...83.95
15mfd/2000Vint $4.50: 16mfd/3000Vine $7.95
25mfd/2000Vint $7.95: 4X8mfd/3000Vint $11.95
Ismm/IPAN/50 Film Gun GSAP Camera

3 for $1: 54 for $6.98
16mm/PAN Film Gun Camera 3 for §1; 10 for $1.98

YveE axis
X Nﬁoo”-n

6....
434/7C29.
HK24/3CZ4 59

PRECISION RESISTORS for METERS
BRIDGES, AMPLIFIERS, RADAR,
TELEVISION and TELEPHONE equip.
STANDARD MFGS. SPECIALISTS IN
PRECISION RESISTORS. Write Qty.
From .116 to 95000 g?g\zoeach 30¢, TEN for $2.50

VACIUTUM Trecision Hivolt Resistorg
.6,0 75,0.83,0.99megohms 1,1.5,2,3,3. 4..mu rohms, acey
0.5¢% SPECTAT $1.00@ TEN for $7.50
Z\lli( MAX 1000 12Meg/T0KV/9W $1.35@ 10 for $10.00
MVZSIRC/20Meg/25KV /20Watt _$1.98@ 6 for 10.00

ME B1OSIRC/1Meg. /.5%acy/J \\'RZS
1.98@ 6 for 10.00

S PRECISION

WRITE "TAB" for ALL SIZES
RESISTORN

BLOWERS

(l‘1ul)

THCFM/23VACDC

SAME&TR ANBI/11
1000 IPM/ 28V,
SAME&TRANSI /l
125CKM/115VAC

.49

3.49)
.45,
.45

CHARTS, CIRCULAR & NTRIP dity & Te 24 & 28V, Outpt 300V/260ma, 150V/i0ma.
erature for L&N, anfz\nux, ]liRI]S["]I‘?:}‘hl];l(:\)\\’rl‘\ln& ALDIOI”“N\T"F"“I\T‘”{“ NEW 14.5V/54 Cased Adr Corps ... oo 10.95
TAYLOR RECORDERS, Write for Tist ! -§1.08@ I0for 59 85, 50for 45.00 VIRRAPACK 6VDU /outpt 425V /lmmu 1110.95
.(ILTAGL REGULATOR NEW RAYTHEON i ad9c; 3for 1.00 VIB PEISTD/0SCRI3&BATy &CIGR. .. 8.95
=130V /60cy :0utpt 115V /60Watt 10.95 1 . 22, 2 .@Sl- i2for 1000 VIB 12VDC/190V/85ma Mallory .. .. 3.19
1“‘2!0242\’111m/-10 60Cy ;:0utpt220V/500 Watts/0.5% IN23B, IN24 . .@$2, 10for 17.50 VIR PPLa/AR/14Vin/outpt28V /1, 695
Regulation Rack Mtg.  Moisture proofed 36.00 1168341 Compe: @82, 3for 5.00 D 1)\14/12‘\14\1n/220/]0(1ma/140/z(l0nm ... 6.95
SOT A DITO396 HF pwr n @90c 3for 2 50 DAZAP/oPEYD/08NCRE22 ... ... ... 7.95
CONSTANT 1 “\ KITE NYLON................. 2.95 NVin/540V/250ma/out Used LN<. 2.19
VOLTAGE DBALL T 4.95 12&24Vin/275V/110ma /P magnet . . 2,98
REGTU ( AL NT I . -35 MN 12&24in/500/50ma ;0r275/110ma/6Vin ... 4.50
LATOR ! 'Tl“\' l‘\'DIC“‘(m & DRIV NAVY LINE FILTERS
I'RI RENDIX & GE Remote 360deg. . ... .. 95 10Amp/130VACDC/filters
93tn190V (OLLINS ARTI3 Speech Amplifier. . 450 0.1 to 1000mes/USN en
0 60cyes RECTIFIERS “RIDGF $1.29. 30Amp/250VACDC
Outpt n Out Amps Price 0.15 to 1000mes/USN ea
12501220V 18V 14 1.35 2.49 — $4.50. NEW Suppresses
2KW/17.4 18y 14 3.5 3.49 == & FILTERS NOISE or
Amps 18V 4 3 4.85 RT for RCVRS XMTTRS,
C ont Duty 6V 28 e 5 3,49 Tools OILBURNERS, Re-
36V 4.85 frig, MCIE-TOOLS,
13 smg 210V 190  40ma 69¢ oa SIGNS, G cost $39 A
B A 00 T OT]er ok a0 “TABo'r‘J ST At'n?o has 245 MFD Condensers,
nt n ’ N GE 1 Amp. line ter has
Paget o};?)BER ngNBEYN e%cﬁoﬁouégﬁppﬁﬁ% C 30V, Works on 110V AC-DC. Gtd. TAB Special 1. o8
£ 25% DEPOSIT. WORTH 2-7230

mehnm\.. . .69 250CFM/23VACDC
Maginal. .69 VAC, Continuous v 0.9
VAL sy \/ W 65
ARIAC /0 N att B
;I“tg:}?il;;l;f};" VARIAC 100“/()- 30, or 270, 115 or 230 \mm
g Rated § Amps/2ZKW NEW. .0 000 39.95

&breakage

J)YN,\MHT()R TLY4p/ost 22 NEW includes
filter, Starting Relay & Voltage Regltr, input

IITABII ®
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MOTOROLA CARBON PILE D.C.
VOLTAGE REGULATOR

Mo D E L G N -3-24 Zom‘a:.,(mga:'elily\ C;g OH L(;:ﬂlgw&!f l{‘l\;!\tullg‘w(:ohn;"g?)lm

PORTABLE

A.C. Type S7T00 E 167 x 163" x $65.00
Gasoline Heater
AMMETERS
b AIR CIRCUIT BREAKERS
125 Amp, 500 Volt A.C. G.E, Tvpe AF-
Surplus New = G215122X G-25, A|mru\1nmtelyvpg% i 53%9019

.»‘é with 4167 studs @
mp. 500 VoIt A.C.
ZH275122XG-26. Approx.
with 41%” studs @ o

SWITCHBOARD TYPE
CURRENT TRANSFORMER

Westinghouse Tvpe KN Strle 1294677 Ratio 500:
1000 voltmux. 60 cvele dry type, 15 V.A. with
automatic short circuiting device. @.....$18.00

WESTON
MODEL 528

DUAL RANGE 0-3 Amp. and 0-13 Amp. full
scale for use on any frequency from 25 to 500
cycles. The ideal instrument for all commercial,
industrial, experimental, home, radio, motor and
general repair shop testing. Com complete with
a genuine leather, plushlined carrying caxe and a
pair of test leads. A very convenient pocket sized
test meter priced at less than 50% m niamifac : - * 2 )

turers list. Your cost. LY $12.50 o "

PORTABLE CHRONOMETRIC
. TACHOMET
PORTABLE A. C. VOLTMETERS OMETER
) . . . To measure speeds from 0 to 20,000 R.P.M. with
(See illustration of Ammeters) ~An internal_combustion type heater which will scale calibrations in 10 R.P.M. divisions. Divide
SURPLUS NEW WESTON ;z(;v;euli.o‘(ati)n?.gd‘lf{pgl Itleat’;)elx,'l ho‘l”' zsldein&i]y siuterl scalle reading by £ when using the peripheral wweel
S ¥ went, rms, boats, bungalows, and jou car ad f E
MODEL 528 cabins, trailers, work sheds, darkrooms, mobile 1P pareRd girace Epeedsl gp ORI0-000 -y
DUAIL RANGE 0-15 and 0-150 Volts for use on equipment, transmitter stations etc., and any place 3 27 open face dial provides unequaled reada- !

any frequency from 25 to 125 cyeles. Complete with
plushlined leather carrying case and a pair of
test leads. Th Voltmeter, with the matching
model Ammeter as illustrated above, makes an

where a quiek heat is required in volume. lnl Hach division on large dial indicates 10

Very economical in operation—tank holds one ¢ each division on small dial indicates
gallon of gasoline which is sufficient for 6 hours 100“ TLI. M. Readings are similar to those made
operation. lses any grade gasoline. on kilowatt hour meters. Resuits of tests remuin
on_dial until next test taken.

ideal pair of test meters for any %?\(IEAY"‘SGQ ég Thig unit is designed primarily for aircraft i

carry around in his tool hox.......... A S O LY CRIRAST iy Complete with 2 tips, peripheral wheel, & operat-
28 Voltmeter—3528 .Ammeter stallation, 24-28 volts e, hut it can be reacily i i Sl RSN & , B P S

é}gr_xr]am;tolro? ()ﬁ'er ........ ue ........... 2100 adapted for a 115 or 930 volt 60 cyele power supply ing instructions-- No stop watch or other timing

mechanisms required. Made by Jaeger Watch

by us a transformer eetitier. Si - ;
by use of a transformer and rectifier. Simple ecir n dnl 43 A-6. Complere " ve]vot lined case 5” X

cui} diagran gm adapiion to 115 or 230 volts 60 < 1%”. List price
cyrle use supplied with cach unit. Can be used on il ', 0
32 volt farnm or boat systems as is without the in- S‘“DI"“_\PW Guaranted d $24‘50 f.ob. N. Y.

stallation of additional iranstormers, ete. Power = — — —— — — —————— — -]
consumption approximately 75 to 100 watts,
Approximatety 12 long x 9%” high x 9%” wide

Complate with technical mannual and parts list. MULTIPLE RANGE, CONTINUOUS
@ $22.50 F.O.B. N. Y. INDICATING
PORTABLE TACHOMETER

| Three ranges in R.P.M. & three ranges in F.P.M.
300-1200, 1000-4000, 3000-12,0000 R.P.M.
Large 47 dial shows INSTANTANEOUSLY &

150 VOLT A.C. METER
Triplett 331-JP, 315"
Rd flush case

30 AMP A.C. METER
Triplett 331-JP, 314"

CONTINUOUSLY the speed or change in speed of
Rd flush case SPECIAL METERS any revolving shatt or surtace.

Krequency Meter—Dual Range—covers frequency Complete with 4 tips, peripheral wheel, exten-

Both meters for $7.95 sanges from 4% to 52 cycles and 58 62 cycles- sion rod and operating instructions. No stop watch

J.B.T. 30-F—Dual element, Vibrating Reed or ather timing mechanisms required.
- tl\pe—]llsl\’ 1’“’ rd f}{lllﬂill cagre ...... TASS.SS Made by Jones \loleola, Stamtord, Conn~ Comeﬁ
Vo mge ‘plarity 1ase Rotation Tester riplett complete in velvet lined case 7%” x 4% x §".
BC-1161-A RADIO RECEIVER AP Checks 115, 220 and 440 line voltage— List price $75.00.

lorau\ oprn cirenits, blown fuses, damaged wir Surplus- New Guaranteed $24.50 f.o.b. N. Y.
mg, ete. lnrll(‘.lt_e(s whether A.C. or D.C. and

polarity of D.C ‘hecks phase rotation to deter

mine (llnettlon of rotation of I},lot()!s operation of TACHOMETER GENERATOR
controls, etc.—Consists of a 3” square meter and

& smal!l po zed vane movement in a_ small Three phuse

150 to 210 Megacycles. Operates off 115 volt 60
cvele Power supply. Inductance tuning for R.F.,
Antenna, detector and oscillator. With a few modi-
fications this unit makes an ideal F.M, Receiver.
Each set completa with circuit diagram and the 14
following tubes: 1—68N7 Cathode Kollower; 1—

6116 second Detector; 2—6SH7 1st and 2nd R.F. handy sized case Cowmplete with 367 leads with 64, 85 & SO volts at 1000 REPM 1 M.A., A.C

Amp.; 168117 Video Amp.; 3—6ACT/1852 lst, test Drods. ... -$8.50 G.E. Type CM 5 Model 2CM5AEA @ ... .$9.50

ind, 3l]‘d 91[}364\111‘9( 2:6’\3(;/1‘25? 45‘[}114(}51118%%]‘ Signal Strength (‘S$'") Meter-—Simpson

mp. ; 1— Mo 5 Ose.; 1- : 1d fl bake case. Use 1his on the plate circuit of

1—6E5 Tuning Indicato ” vour receiver 1o show the relative strength of in- AIRCRAFT TYPE D.C. MOTOR

Complete in a metal cabmet 10” high 18%” wide coming signals. NS¢ calibrated—6 to 100 DI 28 volts, reversible. Shaft 14” dia x 1%” long, 3%”

and 15”7 deep. above 1 mier 1t, 5 MA Zelonnrht mvt tymh overall length ~x 1%7 lm él!endl\ Radxo E
) translucent se, for internal se illumination from 11500-1. 700 Available, 75¢ each. Minimum

NET fObl N. Y. $34’50 rear of meter. Comp. with socket, lamp and leads. order 50 pieces. !

For further details refer to pages 164-165 & 17ig.
730 1B of Radio Amateur’s Handbook. .$4.50

METER RECTIFIER
ﬂ Full Wave Weston part number DR9267. For use

with model 301 weters. Terminals marked A.C..
plus and minus @...... ........ $1.50
(Ten for $12.50)

BC-1160-A TRANSMITTER

157 to 187 Megacycles. Operates off 117 Volt 60
cycle. Contains 115 volt, 1525 R.P.M. Blower,
General Radio 200 B 1.5 Amp. Variac 10 tubes, 0-5
Kilovolt 3%” meter transformers, relms, circuit

SPECIAL METERS

bretiers oo muerons to aavonife, “Gompice tn W prergur S0 o shs 6 WI KOS5 & STRIP HEATERS
H ¢ [ 0
diagram ]'5‘:%];{“§§IF~ 514 |\0h3:“:; /é_m.,gq 9 lni,v<\ Tppe.n\ 50 Watt, 115 ant 250 Ol}'mb G.E. Catalog No.
@ $29-50 WH \'I[— 3% rd f ease. Operates on 230 volt 2A801, 1%” x . Minimum order 10
69 cycle L... .88, pieces at 60¢ en('h I)iscoums for quantity.
= D.C. MILL l\M\lL’J; 19 \Vestonszﬂ fa (yll(a é 061
MA & 60-0-60 M.V. mvt. Scale cal 640-0-600
A. C VOLTMETERS RIPM A..y ............................. $12.50 MICROSWITCH

Single I'ole. Normally closed 10 Amp 125 Volt
Minimum order 10 pieces at 30¢ each. Dis-

TR P T TR R cotnts for yuantity.

THERMAL CIRCUIT BREAKER
D. C MICROAMMETERS 120 Volt. 15 Amp. A.C. Double pole. Single throw,
0-200 Superior, 500 ohms resistance 47 x 4% flush Curve I». By lleineman Circuit Breaker Co
20 2

case. Knifte «dge pointer Nc. cal. 0-200 Meg and Catalog No. 0322
20,000 ohmx Insulation Tester. ... ... §7. 50

0-15 Wil NA-35 3%” rd i bake case (100
M $3.95

O-150 W7 NA-35 3%" rd fl bake case (10
A $5.50

M
0-150 Triprett 331 JP 3%~ rd 1l bake case..$4.50

A..C. AMMETERS

30 'I'riplen du AP, 3%” Rd ! hake caxe. ... .$4.00 0-306 Triumph 4 Rect fl bake case 500 Resis

50 GE A0-22 3%.” A bake case........ .$4.50 3/15/60 V \I\ ........................ $5. 0 REVERSE CURRENT RELAY

00 & 120 Burlmzum 32XC with ext current trans- I)O G.I. DO-41 3%” rd fl bake case sc cal 0 20 12-15 Volt 200 Amps. For Generator Current Con-
....... $7.50 [CV e . 0 trol on vehicles, hoats and aiveratt equwmenl

75 Triplett 31-4PC 3% 1d i bake case . $3.50 0-500 DeJur No. 210 2% rd fl bake case. ete. Leece Neville #23500. Each....... .$2.50

Afl items are Su-n|us—pr—Guarantepd C.0.D.'s not sent unless accompanied by 25% Deposit. We narry a complate line of surplus new meters suit-
Orders : crented from rated concerns. public institutions. etr.. on apen acenunt. | able for every reguiremant. such as portable. panet,
The above IS 0"‘/ a partial tisting of the many items we have in stock. Send for free circular, switchboard, lahoratary standards, etc.

OVER 50,000 METERS IN STOCK

We alsp hava in c<tpek varions surofus comoonents,

MANUFACTURERS. EXPORTERS. DEALERS—we invite your inguiries,
tubes, code keying and recording units, cnde training
sets, tachnmeters, analvzers. tube testers. converters,

precision resistors, current transformers, transmitters,

336 Canal S*reef Worth 4-8217 New York 131 N. Y. I;e'::gwaecrcses;&r;g;nsert and other electronic units, parts
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STEPDOWN
TRANSFORMERS

Input: 115V.-60 cyeles.
Output: 20 V., at 10 amps.
Also tapped at 6V., for pilot
Jight, Ideal for Selenium
Rectifier applications, etc.

Brand New $2.45

SELENIUM RECTIFIER
Bridge Type
Input: 36 ¥V, AC
Output: 28 V., DC., 1.1 Amps.
Brand New $2.75

APPROACH INDICATORS
Type 1D-24/ARN-9
Brand New $3.95
ALTIMETERS
Type AN/APN-1 Complete, brand new in
original cartons with instruction books

$49.50

KOLLSMAN COMPASSES

Type B-16 Brand new and complete with
spare pilot lamp
$9.75

SOLAR ELIMOSTATS

Line filters, 20 amps. capacity.
115 V. AC, 600 V. DC.

Brand New $3.95

Mazda #323
$10.00 per Hundred

SOLA VOLTAGE REGULATORS
Cat. No. 30807—Pri. 95-125 V. 60 Cy. Output
115 V. 2.18 amps. VA. 250.
$39.50

RADAR EQUIPMENT

All Brand New Material!
ANTENNA ASSEMBLIES

5O-1 (66AGE)........... $125.00
SO-3 (NMT-2062)........ $120.00
SO-8 (66AGD)........... $120.00
TDY (NMT-2062)........ $ 95.00

SPARE PARTS
Complete Set SO-3 Tender Spares

$2500.00
10 CM Flatwise Bend 90° Bronze Elbow

$20.00

Complete spare parts in stock for Type
SO-1 Radar

ALSO
SO-Radar Repeater Adapters CBM-50AFO,
PPI units, SO-11 Modulators, Remote Indi-
cators, SO Receiver Transmitter Units, An-
tenna Unit Controls, etc.
Large Stock. All Brand New Material!

RADAR TUBES IN STOCK
Types—4C35, 2]J62, 3B24, 3C45, 7BP7

PAN-OSCILLO-RECEIVER

ldeal for laboratory, television and
general service work.

Performs work of four units

1. PANORAMIC ADAPTOR: For use with
any receiver with ILF. frequency of 405-
505 kcs., 4.75 to 5.75 mes., and 29-31 mcs.

2, OSCILLOSCOPE: Visually checks re-
ceived signals, monitors transmitter out-
put, percentage modulation, carrier
wave-shape, etc.

3. SYNCHROSCOPE: External inputs pro-
vide synchroscope action.

4. RECEIVER: Three inputs provide facili-
ties for use with convertors to cover
wide range of frequencies to 10,000 mcs.

FEATURES:

* 3" scope tube

¢ 21 tubes

* Variable sweep 35-40,000 cy

* Transformer built in for 110 V. 60 cycle
operation.

* 2 LF. stages—double conversion.

* 2 Video stages in push pull to vertical
plates.

¢ Pentode output audio monitor.

¢ Multi-Vibrator horizontal sweep (radar
type).

* Horizontal sweep amplifiers P.P. to hori-
zontal plates

Surplus equipment tested and guaranteed
in perfect operating condition. We have
sold hundreds of these units to leading
schools, laboratories, amateur opercators

all over the world,
$129.50

(Mail $3.50 for 80 page Technical manual
and instruction book}

W. E. TYPE D-168479
MERCURY CONTACT RELAY

For applications in all types of high
speed switching devices. Leng service
life, high operating speeds. Large eur-
rent and voltage handling capaeity,
uniform and constant operating char-
acteristics under adverse atmospheric
conditions.  Hermeticallv-sealed mer-
cury-wetted contacts in gas-filled glass
envelope, Free from moisture, dirt,
corrosion and atmospheric pressure.

1000 hours life at 60 operatioms per
second.  Two coils of 700 ohms, and
4306 ohms.  Operating current, coils,
series abding—6.6 mils.  Release current, coils
series  aiding—5.2 mils. Four page Technical

IData on request,
$4.75

. _Brand New
in Original Cartons

MOTOR GENERATORS
Brand new. Built by Allis-Chalmers to
rigid specifications of the U. S. Navy

K.V.A. output 1.250 R.P.M. 3600

K.W. output 1. Cont. Duty Ph. Single
P.F. 80 Cycles 60

Volts in_pui 115 D.C. Volis output 120 A.C.
Amps. input 14 Amps. output 10.4
Length 26°'; width 1274''; height 13",
Compound accumulative A.C. and D.C.
fields. Centrifugal starter. Splashproof
covered. Frequency adjustable to load,
plus or minus five cycles.

PRICE $125.00
Identical Machine, but 230 volts
D. C. Input, $125.00
Set of Replacement Spare Parts for
Either Machine $29.50

DYNAMOTORS—500 Watts
Navy Type CAJO-211444

Input: 105-130 Volts D.C., 6 amps. Output
13 or 26 Volts D.C. (26 V. at 20 amps.
in series or 13 V. at 40 amps. in parallel).
Designed for radio use, fully R.F. filtered,
complete with separate Square D line

switch box.
BRAND NEW $59.50

SOUND
POWERED
CHEST SETS

No batteries required
Ideal for television
installers, or any an-
tenna  measurement
work. Leaves hands
free to make adjust-
ments. Set consists of
microphone and head-
set as illustrated.

Per Set $19.50

Brand New

SYNCHROS

(Selsyns, Autosyns, etc.)

Navy Ordnance types: 5B, 5G, 5F, 5CT,
SDG, 58G, 5SDG, etc.

Army Ordnance types: 2JSFBI, 2J5SI,
2J1F3, CAL 18300, C78414, C78863,
C78411, etc.

Also

Pioneer Precision Autosyns AY101D,

brand new in original containers.

G. E. AMPLIDYNES

Type SAM21J]7, NEW............... $479.50
Type SAMA4SDB20, NEW............. 59.50
G. E. SERVO AMPLIFIERS
Type 2CVICI, New................ ..519.50

TRANSMITTING EQUIPMENT

B C-325 B Transmitter. Freq. range 1.5 to 18 mcs. Output 400 watts
C. W. or 50 watts phone. 110 V. 60 cycle, 1 ph. <Complete with
tubes. Used, but in good operating condition...... ..... $295.00

MD1/FRC Modulators. Part of T-4/FRC and T-5/FC. Complete in
enclosed metal racks. Each unit consists of a dua* modulator chan-
nel, each of 300 watts audio output (2-810°s in push-pull). Complete
from microphone input jack to modulation transformer output
terminals for connection to Class “G’’ tinal amplifier R.F. stage.

Brand MeW. ... .........voiiinoe i e $275.00
SA-2/FRC Switch Panels...........cooviiiiiiy s, $10.00

PARABOLOIDS

Ideal for microwave experimental work.
Spun Magnesium dishes

Reinforced Perimeter

1712" Diameter x 4" Deep

Two sets mounting brackets on rear.

Open center hole 115" x 154"

Per Pair, Brand New. .$8.75

All prices quoted subject to All merchandise guar-
change. 209 deposit on anteed. Immediate
C.0.D.’s fob. Tuckahoe, N. Y. delivery, subject to
About 20 miles N. of N.Y.C. INC. prior sale.

5 WAVERLY PLACE PHONE—TUCKAHOE 3-0044 TUCKAHOE 7, NEW YORK
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VOLTAGE
REGULATOR

B

Mfg, TRaytheon:
CRE-301407: P
¢, 15 ambps
;. 1 phase, Sec:
7.15 amp, .82
VAL I'F. Contains
the mlln\\nm, compon -
ents:

REGULATOR TRANS.
FORMER: RathoonUL-
138 v, 1 PTL Sec: 2007580 v,
R .j -G ar ps 4000 v rms test.

FILTER REACTOR: .15¢ hy, 5 amps, 4000 v test,
Raytheon UX 9547, 3 _
TRANSFORMER: Pri: 184 v, 7 amps; Sec: 115 v,
7.2 amps. Size: 127 x 207 x 297, Net Wt approx.

i L,
Lutire unit is enclosed i grey metal cabinet with
mounting tacilities. New, as shown.....-.. $99.50

Navy
o

60 ey,

VOLTAGE REG. ‘‘Transtat”
2 |\va Load. Input: JlJ/HO
TRANSTAT VOLTAGE RE
60 ev. 100 amps
ITE Circuit Breaker.
STEP DOWN TRANSFORME
a.c. 60 eyeles, 3 KVA. Sec.
tion,  Size 127 x 127 x 77..
PLATE TRANSFORMER. Pri
000 v, 3,7 144 ma. with choke.
26 x 2!0" x 13”. Ameitran
Fil. Transformer: Pri: 220 v.
., ALM00 v, test Lol
. UIN-6899. Pri: 114 V.,
5 Al]lp \’\1 dgs. MKV Test .......
I‘Iale Transtormer: Priz 115/230 v.a.
20,040 v, 100 ma.

440 Cy. TRANSFORMERS

HV PLATE XFMR: Pri: 115 v, 400 ¢y, Sec: 13.5 KV,

5 ma. GI #520652 5 1.50

D- C163253: Pri:

2 ma.
PLATE X 5 5

8600 v @ 32 ma de..

#I2033 Plate Xtmr; I

KS 9443 1‘\\1 "Ntmr. 111
vet, 120 ma. 6.3v. 8 am
PLATE XFMR. Pri: 115 \
::7!43 Tri: 115 v, 400
amp; 6. 1.3 amp, .

KS 9584. Pri: 115 v, 400 ¢

10 a
PLATE XFMR Pri: 115 v, 380-

PLATE XFMR: 1”
40 ma ....

Amvman Type "RH"
v /60 ¢

SVA, 0°115 vac.
...575.00

117 v. 60 cv.
01l immers

Sv. 2 amp..
400»2400 ey, 8

2500 cps. Se

INVERTERS
PE 206-A. Input: 28 VDC @ 38 amp, Output: 80 volts
@ 300 volt-amps. 800 cyeles. Leland. New, complete
with enclosed re]a\, filter, instruction Look....$12.5

PE 218: Input: 25-28 VDC @ 92 amps. ()utput 115
volts @ 1500 volt-umps. 330-300 cycles. 1’oor phgfls;c&l)

but good running condition ........oiaieann
LABORATORY ACCESSORIES
Coax Cable
RG ]S/U, 52 ohm imp. armored _.$ .51/1t

$ .50/7t.

1R+ 247U, twin coax, 123 ohm imp. arm .. 1
Corona _min.

R(x 28/C. 56 ohm imp, pulse cable.
ing voltage 17 KV
/U, 70 ohm imp, armaored

Coax Connectors

3IHP
Homedell male 10 t\pe N

THERMISTORS VARISTORS
($.95 ea.) $.95 ea.

D-167332 (Bead) N-167176

D-170306 (Bead) D-170225

D-168392 (Button) D-168687
1)-166228 (Button) D-171121
1)-167018 (Tube) D-171631
RT ANGLE Sperry fitHings. ... ..oovvaneeriians $1.00
THERMISTOR MOUNT: Broad Band "'S8” thru X",
with type N input. . ... ..o ieaaiiiiiia $8.00
gPEERY IKLYSTRON TUNER JMod. 12......... 00

12 $2.
POTENTIOMETERS GE-#251 X 96 or \s’g];
PH-SHIFTING CAF’ 0 deg. W #D-150734 $2.50
KLYSTRON SOCKETS tor 723 A.B. and similar tg})eoso
L|NE |NSERT|ON ATTENUATOR. type OAX-1. 20

Db atenuation, with 3-contact plug and socket
[ulewnol 168-5) 2.25
“pPPt” ROTATING YOKE TYPE, complete with all
necessary osciliator circuits. CR tube 5K'P7, complete
with tub Used with SO radar.......... $100.00
RT39/APG-15. Transmitter-receiver.  2200-2700 me
APX. Complete with 2C43 lighthouse plumbing. TR,
30 me, 1.F. 3 all enclosed in comxm(‘t plessunzul hous-
ing. New less tubes. .$100.00
CP (4 APS 15A COMPU
ground range against altitude 5 .
CURSOR DIAL ASSEMBLY for ube. Azimuth
calibrated to 360 deg. Itoller bearing mcvhani;m.
12.5¢

MAGNETRONS
TUBE FRQ. RANGE PK. PWR, OUT. PRICE
2531 2820-28G0 me. 265 KW. $15.00
2J22A 9345-9405 me. 50 KW. $29.00
3267-3333 me. 2)6§ %(x ;!1)38
2 2- 19 s 275 KW, R15.
H: 30 e 2%5 KW, $15.00
280 KWL £15.00
Tke. 5 KW. 5§2.§.llﬂ
Pl 3267 3: 8,7 K. $25.00
Phg. 9345-9405 mc. KW, .
24,000 me. oo KW,

Y 2800 me. 1000
VI
MAGNETS

2427, 2731, 21

2126,

I
. $8.00
1% pole, diam, $8.00

3" pole \lmm
11"' lwt pole face s
1000 Gauss, elocnmnagnm adjnstable 2%7 to ¥

bot. pose faces, 2147 pole diam. ......ovene

$12.00

TUNABLE PKG'D “"CW"
MAGNETRONS

QI6] 2075-3200 Mes.

QK62 3150-3375 Mes.
New—$55 each

QKG9 2675-2900 Mes.
QK GU 2800-3025 Mes,
New—3$45 each

VACUUM TUBES

SPECIALS
115 vae. 60 ey. Out: 115

SEL. RECTIFIER:
T. &9 IR,

\dc. 1.66 amps.
EDEIl ...
SEL RECTIFIER Input:

amp. F\lll wave hndge GE :\Ll
POWER SWITCH. 0s. 60 amps, 600 vac.
b1 0578 AT S S
ROTARY SPARK GAP. 21 vdc motor, #
electrodeﬁ, o Xmtr BC 1081-TG
PRECISIO NDENSER: W.L.

@ 400 ch temp comp 50 to 85 deg ... ......
PRECISION CONDENSER: W.E. I) ]('l"ll) 1 mfd @

200 vde. temp comp —40 to plus G5 deg. (' $5 00
PRECISION RESISTOR: W.L. D-17]12

pair, 6,331 meg
qia-i, Ecxo RANGING DRIVER-RECEIVER. un-

derwater sound signal transmission and reception
uniz with range of 200 to 600 yds. and freq. range of

16 10 27 ke, ~ew, with battery box in leather chest,

less projector ..... $85.00

Input:

Full Wave DUridge, I".

MICRO WAVE GENERATORS

AN/APS-ISA X’ Band compl REF head and modu-
lator, ined T23-A magnetron and magnet, two T23A/8
klvstrons (local ose & beacons, 1524 TR, revr-ampl,
duplexer, HV supply, blower, pulse xtmr. T'vak Pwr
Out: 45 KW apx.  Inpar: 11 \Iodulatm
pulse duration .5 to 2 miero 1KV T
Pulse.  Compl with all rubes incl 00, ].I\R
T3, two T2% Compl pkg, new.. I

APS-15B. Complete pkg. as above,

#8" BAND AN/APS-2. Complete RF lhiead and niod-
wlator, nelud wg magneiron amd magnet,  417-A
mixer. TR eiver, duplexer, blower, ete., and com
plete pul With tubes, used, fair condifion.$75.00

10 Chl, RF_Packaje. (Consists of: SO Xmtr.-receiver
using 2027 magactron oscillate S0 KW peak input,
T07-B revel nixer S150.

Modnlator-mo alternator unit tor z 5y 5

Receiver- rectitier power unit for above. ... ... $ 25.00

Rotating antenna with parabolic reflector for above.
ISV 5008 640660600066 69006608806000900309960 $75.00

MICROWAVE PLUMBING
10 CENTIMETER

“S" BAND Mixer Assembly, with ¢,
up lonp, tunable output
MAGNETRON WAVEGUIDE coupler with 721-A
duplexer caviry, golld plited, ..o oL .$45.00
10 CM WAVEGUIDE SWITCHING UNIT, jtehes 1
input to any of 3 outputs, Standard 1%” x 3”7 mmide
with square flanges. Complete with 115 vac or de
arranged switching motor. Mfg., Raytheon., New and
COMPIPEE i i ey $135.00
721-A TR CAVITY WITH TUBE. Complete with tun-
INE PIUNEETS oo it e e it aie e e 35
10 CM. McNALLY CAVITY Type SG.
WAVEGUIDE SECTION. MC 4454, .

tal mount, pick-
$3.00

Gl ft. OA. 8 clotted section ... $21,
10 CM OSC. PICKUP LOOP, with male Tlomedell
T g aE nee o0 8Ro A5 0 NeE0A0NE A 060360000 00080 $2.00

TSII5/APS-2F |0 CM ANTENNA in lucite ball, with
type "N firtin $4.50
OAJ NAVY TYPE CYT66ADL, ANTENNA in hicite
ball. with Sperrv fitting....................... $4.50
10 CM. FEEDBACK DIPOLE antenna, in lucite hall,
for use with parahola. ... ... ..o, $8.00
74" R1IGID COAX—33"1.C.
RIGHT ANGLE BEND, with flexible coax output pick-
UP 00D o . .$8.00
SHORT RIGHT ANGLE bend,

30 FT FLEXIBLE SECTION, 7% rigid to 7% 1'1[.:1{1 $7.50
RIGID COAX to flex roax counector $3.50
STUB-SUPPORTED RIGID COAX
lengths. Per length..

RT ANGLES for ahove.
7/3" COAX. ROTARY JO
ANGLE BEND 15" L. 0A
FLEXIBLE SECTION, 15”7 L. Male .
RIGID COAX, head SUPOTted. . ... ....... 0/1t.
MAGNETRON COUPLING to %" rigid coax "ﬁ” 1C

line, M’ nut, with TR pickup loop, gold
PIALEA v eenet e $7.50
3 CM. PLUMBING
(STD. 1" x ¥»" GUIDE UNLESS OTHERWISE

PECIFIED)
WAVEGUIDE, 1”7 x %57 1.D.
“X’* BAND WAVEGUIDE %" X %" 0D,
wall, aluminum ........ . ..o il per ft.
TR CAVITY for 724-A TR tube, transmission or ah-
sorption tyvpes $3.50
724.A TR tube (41-TR-1) _...
WAVEGUIDE SECTION. CG 251/ATS-1
choke to cover, with 180 deg. Lend of 2%”
L) T 113 A
ROTARY JOINT with slotted section and €
putput pi('k\u ................................ $8. 50
WAVEGUIDE SECTION, 12” long choke to cover, 47
deg. twist & 2367 m(hua, 90 deg. bend......... $4.50
STABILIZER CAVITY feeding waveguide section, with
tiltered rbu’{‘nEut and_attenuating slogs ... ... $20.00

SLUG ATTENUATOR, W mmlo gold

S P S 3.75
TR/ATR DUPLEXER with iris flange. 4.00
RIGHT ANGLE ELBOW 51%” choke to c 2167

radius £ or H plane ....... .

TWIST, 577 00 deg.. choke to cover. .
WAVEGUIDE SECTIONS 2%” long,

with choke flange ... . ... . ol
WAVEGUIDE, 90 deg. bend I¢ plane, 18” long.
ROTARY JOINT. choke to choke
ROTARY JOINT, choke to chok

T3 B8 CoosD oo a0eaahsRa00a6a88000000000000000
S- CU RVE WAVEGUIDE. 8” long cover to choke.
DUPLEXER SECTION for 1B24 “$10.
CIRCULAR CHOKE FLANGES, salid bras:
“T” SECTION (TR-ATR) choke to choke,

qupphm]
$3.5

with eire. or sa. flanges . .................. 0
DIRECTIONAL COUPLER CG 124 APS-15A on 167
section cover to cover 15 deg., $5.00
FEEDBACK DIPOLE with 90 dey. twist, 714”...83.50
21K25/723AB, X band local oscillator mount with
(1) choke rnuplmg to heacon reference cavity;
(2) choke coupling to TR and receiver; (3) Iris
coupling with AFC attenuator to antenna wave-
guide: (4) Radar AFC crystal mount; (5) Re-
ceiver crystal mount; (6) .Attenuating slugs Mfg.
DeMornay., DBudd .. -$22.50
TR/ATR Duplexer section for above....... $4.00
2'/2" FLEXIBLE SECTION, cover to cover....... $4.00
SHORT ARM “T'' section, with additional choke out-
put on vertical section ..........o.iiieiiieenns $4.00
1.25 CENTIMETER
WAVE GUIDE Section 1”7 cover to cover.
T SECTION choke to cover
MITRED ELBOW cover to cover
MITRED ELBOW and “'$” sections choke
FLEXIBLE SECTION 1” long choke to chol\e ..... $3.00
K-BAND ROTARY JOINT ... ... .. .coinnnnn $45.00

131-E
Liberty St.
New York, N. Y.

ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES. F.0.B. NEW YORK CITY.
SEND MONEY ORDER OR CHECK. SHIPPING CHARGES SENT C.0.D.

COMMUNICATIONS EQUIPMENT CO.

RATED CONCERNS SEND P.O.

Cable
**Comsupo’’
Ph. Digby 9-4124
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SURPLUS ELECTRONIC MATERIAL

IMMEDIATE SHIPMENT BELOW IS A PARTIAL LISTING FROM OUR CATALOG

TUBES! GUARANTEED!

STANDARD BRAND

Types WW3, WW4, and WW5
Following sizes are

TYPE PRICE TYPE PRICE
1LAG $1.65 851 $49.50
1L4 .65 860 2.75
.65 564 .65
2X2/879 65 BOO6A .75
.45 872A 1.65
C4 .55 1613 .85
6F8 .95 1616 .95
G6G .85 1625 .45
6H6GT .55 1626 .45
L6 1.10 1629 (18
6SA7 65 632 .18
6SD7 45 1641/RK60 .65
6SQ7 65 1644 1,25
6837 65 1294, 1R4 .65
6Y6 75 3D6/1299 .65
6X5 .65 388A 3.95
787 65 394A 2,95
7C7 95 9002 .35
7F8 .95 9003 .25
7N7 .85 9006 .35
4 75! 8013 2.95
12A6 .18 RK060 1641 65
12K8 95 RK72 .75
12Q7 55 RK73 .45
128L7 .65 1324 1.95
SN7 .65 2C46 3.95
30 SPECIAL 3B25 .75
(VT67) .45 3B27 '836A .95
2 .65 3C23 2.95
25Y5 .85 4B27 2,95
25Z6 .75 4C33 2.95
35L6 65 4D32 9.50
38 65 14E6 .55
45 SPECIAL 23D4 .45
(VT53) .35 28D7 .45
6 .55 HY114B .45
210 .65 5CP1 3.95
250 .65 231005 .35
350B 4.95 Amperite Voltage
801 .95 Regulator 13-4 .25
807 .95 Hytron Bnllnst
814 4.95 100-7' 25
826/2J .95 JFD Bullast 60R30 . 25
41 .65 E1148 95
843 65 VR78 45

PRECISION RESISTORS

in 1% and 2% tolerance Price $.35

1 meg 66,000 1500
.8 54,500 1400
75 46,000 1200
o " 40,000 1000
6 " 33,000 750
268 13,300 235
22 12,000 130
125,000 11,000 125
120,000 7,500 110
109,000 4,500 55
100,000 4,300 22
95,000 4,000 20
92,000 2,500 14
84,000 2,230 12
82,000 2,200 10
80,000 1,700 6
Following sizes are
5% or better tolerance, Price $.15
110,000 70 40
22,000 - 50 35
30
The following sizes

1% or better. Price $.10
41,808 105.8 4.4
14,460 53.96 4.35
4,285 53.32 4.3
1,123 33.22 3.94
988 23.29 3.5
414.3 13.52 1.563
366.6 13.333 .29
220.4 10.2 .268
147.5 5.1 .25

COAXIAL CABLE

IMPEDANCE PRICE
76 Ohms 07 b5/t
55 Ohms 07 14 /1t
73 Ohms 0514 /ft
93 Ohms .0714/f¢
48 Ohms 073 1t

RELAYS

RCA Vacuum Relay, Itelay contacts will hreak 5000
volts and carry 10 amperes Solenoid resi :

200 ohms, 24 volts DC-—-Excelient as LF. ¢

tennu relay ... . Price $ .95
Struthers Dunn %PDT Rela\ Rh Volt coil—20

nta. Contacts 2 amps at 115 V.A. (... Price $ .95

Relay D.1’.D.T. Heavy contacts Coil 6 \‘(!!l.\ nc
18 0hMS 2 mamvaws « - mowerrs - - ororommemsans Price § .95
Leach tape 117 »4 D] Coil £0
Volts 50/60 cveles Price $1.25

Struthers Dunn #6111 D.P.S.T. Coil 12
Volts D.C. Contuets 25 aniperes at 12 Volts D.C.
Price $ .95
Allied Control =DOXEZ 4 Make 1 Break. leavy
Contacts Coil 18 turns =10 enamelled wire.
Price § .75
Relay S.P.S.T. WE Co. =DI63781 unit encased in
vacuum tube shell with octal lase. 2 pins termy
for coil. two for switch, 2500 ohms 10 \'D ’
QOperating current 4.3 ma. release current 2.5 ma.
cont. rating 1 amp. \\\mhmg apvul up to 200
cveles aewa AL o A G Taamenens A8 .Price $1.95
Allied Control #TOY-X5 (il 6 \olvx D. C. Con-
tacts D.P.D.T. plus SI'ST N.€. Heavy cantacts

Price § .95

Aircraft-type Starter Relay Leach type =7220-5-24
Coil 24 Volts D.C. Res. 132 Ohuns. Very Heavy
CONEACTR .- . pab o Smese B s na o + Araiaid Price $ .75

Isolantite Relay D.1I'D.'T Heavy (‘onmch (ml 100
ohms, 12 Volts D.C. -Price § .75
Weston Mod. 705 Telay metel t\pe Rs-qmle\

only 7% nncro.unyeles {plus or minus) to close
contacts.  Coil resistance approximately 50 ohms.
Solenoid reset coil—400 ohms at 18 volts D.C.
Limited quantity ............ ... Price $3.95

Telephone Type Relay- \\ h “Dl()6578 Dual
contacts, DrDT plus D.P.S.T.-N.O. plas
D.P.&.T.-N.C. Coil 200 ohms, 12 volts D.C.

Price $1.25

TIME DELAY RELAYS

Thermal vacuum type
P.S. T. 100 ohm coil

21 Volts AC/DC

90 second delay ...

P'rice. &

ZHISPS N Motor

Cramer Time Delay Relay
115 Volts—60 cyeles—Two T'ole Switeh 115 Volts
at 1 amps—One cirenit closes at 4 seconds,
other circuit eloses at 48 seconds. Price only $4.95

4000-6000 VOLT LOW
CURRENT DC SUPPLY

These units have been designed for use with tele-
vision, cathode ray. electron multiplier and other
types of equipment requiring high voltage with
low current. Irand new completely wired and
tested. Ready 1o operate from 115 voit power line.

D.C. output is filtered.
Price Complete $12.50
2000-3006 Volt D.C. Supply simitar to ahove.

but with lower output voltage. HReady to operate
from 115 Volt power iine. Price Complete $7.95

HIGH FIDELITY
INPUT TRANSFORMERS

Ferranti #4784 Balanced winding, shielded type.
Description—Turng ratio step-up 2/1 primary in-
ductance 133 Henrvs + 1 DB 60-9000 cycles.
Can he used to matech any single or push-pull
plates to any single or nuqh pn]l grids—overall
dimensions 2% 7 x 3”7 x 214", . .Price $1.75

AMERTRAN
TRANSTAT
YOLTAGE
REGULATORS

Model 229144
Fixed Winding 115 Volts—60 cycles
Commutator range 75-120 Volts
Maximum output .25 KVA
Housed in shielded case 5" x 67 x

Type RH
Fixed Winding 115 Volts—400 cycles
Commutator ranges 75-120 Volts
ad—.72 KVA
Housed in Sluelded case 5%" x 6% x 61%"
Price $1.95

Price $6.95

RADIO NOISE FILTERS

These line noise filters are available in large yuan-
tities and priced for quick sale.

Mallory NF 12-6EG—Housed in a bathtub type
container and rated at 7 amps, 50 volts D.C.
Solder lug terminals ................ Price § .35

Mallory NF7-2A—Housed in silver-plated rectangu
lar case 33,"x1%"x21%” with male and female
amphenol AN3108 plugs ........... Price $ .95

Mallory NF7-+—Housed in rectangular case 3"x
11677 %", Imenml serew terminals.  Rated at
12 amperes—35 V.D.C. .Price $ .95

Mallory NF2-2-—Floused in square case 33,"x2%"
high—Rated at 50 amperes 35 volts...Price § .95

General Electric Noise Filter—Housed in square
case 4147 by 37 h Rated at 200 amberes at
50 volts ... L S—— . .Price § .95

Mallory NF2-1—-100 amps, 35 volts—Iloused in
shielded container 3%” square x 11/_;” high
screw terninalg ... Price $ .95

Solar Elim-0-Stat—Type EA{05 50 amps at 50
Volts § .95. Type EA109—50 amps at 35 volts.
Both units are housed in container similar to

Malloy: “NE2 ™ - eeitormias evepsirms s - - Price $§ .95
Bendix-—model ° Generator Filter—50 amps.
120 Volts D.C. Ilouscd in shielded containers
RS Al LN T g O S Price $1.25

Line Noise Filter- [,nshlelded and mounted on a
bhracket Suirable for use on regular power lines
Consists of two .01 molded condensers and ]-ln
turn solenoid choke coil....... Price only § .

Last Minute Specials

These are in limited quantity and subject
to prior sale.

JONES PLUGS & SOCKETS
500 series”

These units are designed for 5000 volts and 25
amperes per contact. Plugs are all furnished with
removal caps.

Plug P 508-CE
P'lug P 510-CE
Plug I’ 512-CE
Sockets 8 510

Tyve

& contacts
.10 contacts
..12 contacts
10 contacts

Trice each above $1.45

Small type-18 Terminals
Plug 222815 ................ Price § .25
Sockets #222316 .. L .Price § .25

28 Volt Transformer
Pri. 115 Volts 60cycle
Sec. 28V. C.T. 5A.

V. C.T.
28V. C.T. 5A
Trice SIZ 95

131 LIBERTY STREET
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Write for Descriptive Catalog Listing a Large Variety of Electronic Components

EDLIE ELECTRONICS

Telephone: WOrth 4-1169
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Finest of surplus
at a fraction of cost

PEAK ELECTRONICS CO.

Industrials
Schools - Labs

50 MICRO AMP METER

This is the exact
meter utilized in the
General Electric
model YMW—1A Lab-
Type Unimeter

50 Microamp Movement *= 2%

2500 Ohms Resistance + 2%

Knife Edae pointer

Uncrowded Multi-Range Scale

4 x 44" Black Bakelite Case

50 Microamp scale available at 25¢
additional

e A Peak scoop at only $9.75 ea.

¥
DAVEN AUDIO FREQUENCY
METER MODEL 837E

Direct readings fiom 0-30 KC in 4 separate ranges
on 67 Weston Model 27t Fan Meter. Built-in
voltage regulated power supply operates from 115
voits 60 cycles, has high input impedance. With
pick-up can be used to determine frequency in
vibration tester. With suitable mixer can check
deviation of R.F. carrier from standard. Mounts
of 834”x19” rack panel. Complete with tubes.
Slightly used but perfect. Only...... ..$59.50

METER SPECIALS

12" GE 0-1 MA Basic............ $3.95
2%"GE 0-30 amps. D.C.............. 2.95
2 GE 0-1 amp RF (internal thermo). 2.95
2" GE 0-5 ma (amp scale). ........ 1.95
2* GE 0-1.2 ma (0-100 scale)...... 2.49
2" GE 0-1 ma (volt scale)......... 2.95
2 Gruen 0-3V DC (1000 ohms per

VOIt) e 2.45
2* Weston 150-0-150 Microamps. ... 3.49
3" Westinghouse 0-75 amp AC 4.95
3" Weston -10to 4DB........... 5.

3" Westinghouse 0.50 amps AC
3 Triplett 0-75 amps AC....
3 WEO0-80 MADC.......... .
3’ GE 200-0-200 volts DC. ... . .....
3 McClintock 0-1 ma. ............
3" Westinghouse 0-2 ma DC.......
3" Westinghouse 0-20 ma DC... ...

3" GE 0-15 ma DC (square)........
3" Westinghouse 0-150V AC........
3'" Westinghouse 0-150 volts AC

Rectifier type (Linear) ......... 5.95
3 WE 0-50 microamps. .. ......... 9.95
3 GE running time, 110 v. 60 cy.... 7.95

“A POWERFUL BABY"
This plate transformer built to rigid Signal Corps
spec. input 118 volts, 25 to 60 cycles. Has 2 sepa-
rate 118 volt primaries and can be used on 110_or
220 volts. Secondary 800 volts center tapped at 775
mills. Exceptional regulation even when loaded to
G600 mitis! Fully cased—4 mtg hales, 37 Ibs. net wt.
6l X 62 X 7%. Peak vatue at 7,95, 10 for $70.00

“BRUTE FORCE”
This fully enrazed chnke 6 Hanry at 550 mills. 28
ohms d¢ resistance. Built to rigid Signal Corps
specs. Net weight 16 Ibs, 5Va x 414 x 53.. A great
buy at $4.95 each, 10 fnr $40.00,

FILAMENT TRANSFORMER

Two seoarate (18 volt. 25 to 60 sycle primaries.
Can be used on 110 nr 220 volts, Secondary 5 volts
at 15 amns. Built to Signal Corps soecs. Fully en-
cased. 5 x 414 x 55.. Net wt. 10 Ibs. §3.75 each.
10 for $30.00.

15 MEG 1% ACCURACY
Precision Resistors
Non inductive, 1 Watt, Hermetically sealed
in glass .39¢ each; 10 for $3.50.

W. W. POWER RHEOSTATS
25 Ohm 25 Watt . .39

1500 Ohm 50 Watt . ..... .
Dual 200 Ohm 50 Watt «........oo.cooeenn- 89

VERSATILE POWER

These transformers have many uses—filament. iso-
lation, stepdown, bias. etc.

All have 2 separate primaries for 110/220 velt
25-60 cycle operation. Primaries. Can be used in
series or parallel.

3 Choices of Secondaries:

Tyoe 503—115 volts 500 mills and 6.3 volts 5 amps.
Type 505—I115 volts 900 mills and 6.3 volts 2 amps.
Type 502—0.70-75 volts at 2.5 amps. (35-37 v. in.

series)
Fully encased—1 mtg. holes. 5 x 44 x 5'a.
Your cost any type $1.95 each
10 for $17.00

H. V. VARIABLES

Steatite Insulation
150 MMF .5 Spacing
250 MMF .5 Spacing .
75 MMF .3 Spacing .
250 per section .051 . o0
250 per section .1 ........ . ..iiiiiiens

MIDGET VARIABLE BARGAINS
Hammerlund MC 250S 250 mmf............. $ .60

Hammerlund MG 3208 320 mmi. 79
Hammerlund APC 100 100 mm .39
Bud MC 913 35 mmf. D.S..... 1.25

Hammertund HF 15 15 mmf .
National TMS 150 mmf..........cooiinnnnne .79

HIGH VOLTAGE MICAS

C.D. .001 600 W.V. Type S.... ..8.9
C.D. .01 600 W.V. Type 9.. .29
C.D. .027 600 W.V. Type 9...... .. .49
C.D. .0005 5000 W.V................« 4]
C.D. .002 2500 W.V. 5000 V.T. tyoe 9. .. .49
C.D. .002 3500 W.V. 7500 V.T. type 9.. .69
Micomold .005 2500 W.V. type 4. .69
R.C.A. .022000 V. D.C. ...........cviuenn 1.75
Sangamo (F2L) .015 2000V D. .. 1.50
C.D. (6H) 0013 5000V. D.C..........ce0nue 1.00
C.D. (6H) .005 5000V, D.C..........ccovuuees 2.50
R.C.A. .0002 2500 W.V. 5000 V.T............ .30

STEPDOWN TRANSFORMER

2207110 volts. 160 watts. Fullv encased. 5la x
41, x 5i%. 110V, 60 cycle ............ $2.49 each

AMERTRAN 3 KV PLATE
6000/2500 Volts C.T. at | Amp Pri 110/220 Volts
60 Cycles. 10 x 10 x 8. Wt. 120 Ibs........367.50

AMERTRAN PLATE 3000 VOLTS

C.T. at | Amp. Pri 110/20 V 60 Cycles. 8x8'2x7
Wt. 80 Ibs. ... ... $32.50

SOLA CONSTANT VOLTAGE

TRANSFORMER
Pri. 95.130 Volts. Sec 115 Valts. 335 VA. 2.9
AMIPS  oevveninee an e $29.95

U. H. F. COAX. CONNECTORS
UGIZU—83|R—83IJ£U6(§2IU—-8\3IAP—83|5P

- T.P.D.T.
FT3  ANTENNA RELAY

SEEL .5 110 V. 60 cycle coil Steatite
‘ﬁ’i {18 ipsulation. Only $1.95 each

VARIABLE CERAMICON TRIMMERS

1.5t0 7 MMF—.24
5 to 20 MmF—.g‘t

ELECTROLYTIC CONDENSERS
25 Mfd. 25 V.D.C. Tubutar....... ............ 25¢
50 Mfd. 50 v.D.C. Tubular oo
8 Mfd. 450 V.D.C. Tubular. ..
12 Mfd. 450 V.D.C. Tubular.

Tremendous stocks on hand. Please send
requests for quotes. Special quantity dis-
counts. Prices f.o.b. N Y, 200 with
order less rated, balance C.0.D. Minimum
order $3.00.

MEGOHM METER

industrial Instruments Model L2AU 110/220 volts
60 cycle input. Direct reading from 0-100000
megohms on 4” meter. Can be

extendsd to 500000 megohms
with external supply.
Sloping hardwood cabi.
net 15”x8"x10”. Brand
new with tubes plus
running spare parts in-
cluding extra tubes,
Great value only $69.95.

SPERTI RF
YACUUM SWITCH

9200 volts peak, 8 amps, Used as
antenna switch in Colfins ART 13,
BRAND new .............. $L75

CHOKE BARGAINS

WE. 4.3 hy 62042 ohms.............0nvunes $ 4.95
N.Y.T. 8 henry 160 ma. 140 ohms D.C . L

G.T.C. 1.5 henry 250 ma. 72 ohms.... .. .60
R.C.A. 50 henry, 680 ma. high voltage...... 19.50

POWER PLANT (PE 197)

4 cylindar Herrules Gas driven angine. Output 110
volts 60 cycle, voltage regulated, 5SKW-6.3KVA at
809% Pwr. Ptr. Single phase, complete with run.
ning spare parts, meter panel, battery, tools, re-
mote cables, etc.

Weight 1200 Ibs. Export Paacked.
emergency power. Brand new

Scope Transformer hermetically sealed
1,800 volts, 4 ma, 6.3 volts, 9 amp. 214
volts, 2.5 amps., 5 x 314 x 334....$5.95

4 QUADRANT PHASING
CONDENSER

4 Stator Single Roter. 0-360 Degrees
Rotation . .......... Only 2.95 each

AMERTRAN TRANSTAT
or Stepdown Transformer

110/220 volts 60 cycle input.
Output variable plus or minus
10% of 115 volts at 8.5 amps.
Also can be connected to give
different voltage combinations.
Brand new........ only $12.95

AMERTRAN VOLTAGE
REGULATOR

130/230 volts 50/60 cycles input. Output variable
from 0—260 volts, 1.3 KVA, single phase. Used
but good $19.50

OIL CONDENSER

tl mfd 250 vac— .85 .15/.15 mfd 6000

5 mfd 150 vac— .49 vde—I1.95

t mfd 600 vde— .29 .1 mfd 7500 vdc—1.95

2 mfd 600 vdo— .39 L18/.15 mfd 8000 vde

4 mfd 600 vde— .59 —2.75
3/3 mfd 600 vde— .79 4 mfd 8 kv de—19.95

10 mfd 600 vde— .95 .01/.01 mtd 12 kv

14 mfd 600 vdc—1$.35

2 mfd 1000 vde— .79
4 mfd 1000 vde— .95
15 mfd 1000 vdc—2.95
2 mtd 1500 vdo—I1.25

c—5.
.005/.01 mfd l2‘1 kv

c—5..
.03 mtd 16 kv de—5.75
.65 mfd 12,500

i mfd 2000.vdc—1.45 vdo—12.95
2 mid 4000 vdo—s.50 | +/°/-38 mid 816 oo

3 mfd 3000 vdc—3.95 .1 mfd 25 kv d¢—17.50
1 mfd 5000 vde—4.50 .02 mtd 20 kv de—7.95

MISCELLANEOUS SPECIALS

2.15 mmf. Butterfly with ball bearinas....... $ .59
G.E. S.P.D.T. Relay 10000 ohm coil......... .59
Heineman Cireuit Breaker 5 amp. 110 v. A.C. 89
G.E. Solenclid W/Microswitches 24 V. D.C... .69
Microswitch 10 amps. (interlock)............ .59
C.H. Bat Handle Switch—D.P.S.T. 12 H.P. .95

Veeder Root Counter ....................... .95
Trim Commercial Phones (High Imp). ...4.50
1-198 Signal Gen, .............cvnnnn . 5.95
1-114 Test Set .... 3.95
WE 6.3v 10 amp . 2,95
TS 13 Handset .............. . 3.95

PEAK ELECTRONICS

CO.

DEPARTMENT EA

Phone Cortlandt 7-6443

SEND FOR BULLETIN

188 Washington St., New York 7, N. Y.
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IMMEDIA

e N \ LR\

Kollsman
775-01 Selsyn

Tdeal for Ham use as {ransmitter

Stock =8A-57
Price $3.75

cveles,

or re- |
ceiver. 6-12 volts 60 cycles. 26 volts 400

Size 5
Synchro

Generator

Navy

Similar to
< shaft detail
T8414.

Ordance tvpe 5G with
per Armv Ordnance Dwg.
115 v. 60 cy. Stock =SA-43.

Servo Motor

Type CK-2.
400 cycle.
Fixed phase 26 2
phase. 18 V.
max. 1.05 oz/in. stall
torque. Stock =SA-97,

* Pioneer

AN

Phase

varnr.

RATE
GENERATORS

Elinco PM-2
2.0 v. DC per 100 rpm.
Use 10 2000 rpm. Stock
E=SA-53. Price $7.50 ea.
ELINCO F-16. 2 Phase AC. 1.3 v AC per
© 100 rpm. 60 cv. output at 1800 rpm. Stock
78A-193. Price $12.50 each.

SPERRY PHASE ADAPTOR — 651102,
115 volts 400 cy. Used for operating 3
L phase equipment from single phase source.
Stock #SA-194. Price $6.75 each.

Delco PM Motor—

-~ 5068571 |

p-== Alnico field. 27 v. DC.

10,000 rpm. 1”7 x 17 x 2”

. 1g. 0.125 diam. shaft. |

. 21/32” lg. Stock #SA-151. DPrice $3.75
each.

WESTINGHOUSE
FL BLOWER

115 v. 400 ey. 17 ¢.f.m,
Includes
Stock =SA-144. Price

$6.%5 each,

SWEEP GENERATOR CAPACITOR

Hi-speed bearings.
stator. Silver plated coaxial

tvpe. 5-10 mmf.

Stock #8A-167. Price 8£2.75 each.

Write tor complete listing,

-4 or call ARmory 4-3366

4 Godwin Ave.

250

Price $4.75 ea. net.

DC Timing Motor- ~Hayvden
volts. 100 mils. Stock #SA-157.

diameter
=SA-108.
John Oster. Series wound 27 V.
1/100 H.P. Stock =SD-30. Price $3.75 ea.

ek o

AN

I€

BYNAMOTORS

285 v

amps. DC output

187. Price $1.50 each. DM-10A. 14 v. DC |

n
@ 3.4 amps. DC output 172 v. @ .138 amps.

Stock =SA-188. DPrice $3.25 each.

DELIVERY

M

D-101. 27 v. DC in @ 1.5

@ .060 amps. Stock =8SD-

MICROWAVE
ANTENNA—

AS-217TA/APG 15B.
12 Cm dipole and 13
ineh Parabola licused
in weatherproof Ra-
donie 16" diam. 24 V
DC spinner motor for
conic scan. Siock
FSA-85. Shipping wt.
70 Ihs.

Price $9.50 ea.

Remote Position
Indicating System

6-12 V. 60 cycles 5 inch indicator with 0 to
340° dial. Heavy duty transmitter. Stock
TRA-115.

Price $9.95 per system

DC MOTORS

Synchron 10 RPM Timing Motor—°4 V.
Hanson Mfg. Co. Stock =SA-110.
Price $3.75 each,

G.E. 10 RPM—5BA10FJI12- 40 1b/in.
V. 1.1. amps. Reversible, Stock =SA-17.

24

Price $8.75 each.

Westinghouse — 1171391, 27 V 6.5 amps.
series. Fan cooled. 3" diam. 4% " g, %
H.D. Cont. dQuty. Stock =SA-156

Price 8$6.75 ea.
% rpm. 29

Price $3.95 ea.

Constant Speed DC Motor- E. BBA25-

| MJ24. 24V DC 7100 rpm. RC noise filter,
Stock =SA-100.

8250 RPM. Delco 5067127-—27 V PM field.

Price $8.50 ea.

47 dian. x 3% " lg. 42 tooth
pinion on 0.250”
Price $2.95 each.

% ” vpitch
shaft. Stock

7.000 rpm.

capacitor, | §

| 5/32” diam.
HSA-94.

28 V. DC
DELCO CONSTANT
SPEED MOTOR
A-7155
1/30 hp. 3600 rpm. Cont.
duty. 2% diam. x 5"
1g. shaflt extension,

4 hole base mounting. Stock
Price $6.50 cach,

Split I

NOTE

All merchandise is new and guar-

anteed to meet manufacturer’s speci-
fications.

|
\
PRODUCTS G,

ncorporated

Surplus Divisio

www.americanradiohistorv.

A All prices F.O.B. Paterson, N.J. ‘

Wb i 1177
SELSYN
SPECIAL

W.E. KS-5950-1.2

Size 115 v. 400

cycles. Use on re

| Juced 60 cycles. Stock #» 182 .
Price 8175 each. A

MAGNESYNS o+
i
Pioneer CL-3 S
"
6 power Magnesyn. Use ,
as (ransmitier or re- ~ i
ceiver. 26 v. 400 cv or 52 v. 800 cv. Stock o

; =5A-6. Price 83.75 each,

PRECISION AUTOSYNS

Tioneer Types

3 AY-101-D and AY-131-D

Special
Quantity
prices.

Phase Shilt Capacitor—1 stalor single
rotor 0-360° phase shift.

Stock =SA-114. Price $4.75 en.

400 Cycle Inverters
Pioneer—12116-2-A. 12123-1-A,
Holtzer Cabot—MG-149F. MG-149FH.
General Eleetriec—5D21NJ34A, 5AS8131JJ-
A

11A.
Leland—10563 and P’l2-218.

INVERTER—\Wincharger PU-7/AP-—In- R
put 28 v. DC at 1606 amperes. Output 115 v.,
100 cv. @ 2500 V.N. Voltuge an:d frequency
regulated. Cont. duty. Wt 75 Ibs. Stock e \"-
ZSA-164. A :

800 Cycle Inverter
Navy Tvpe CRV-21AAR. GE. 5A8121LJ2. =N
27 v. DC input @ 45 amnps. 120 v. 800 cy.
output @ 750 V.A. P.F. 0.90. Wt. 22.5 1bs.
Stock =SA-192. Price $39.50 each.

! LP-21-LM Compass Loops

New

Original Cartons

Stock #SA-99
Price $9.50 each

110 RPM MOTOR

G.E. 5BA10J18D. 27 V. @ 0.7 amps. 1 oz/ft
torque. 19" diam. x 315" lg. Operates on
AC or DC. Stock =SA-98.

Include 15¢
for P.P.
and
handling
Price
£2.935 ea. net

Open account shipments 3
to rated concerns.

Y

Paterson, N. J.

September, 1948 — ELECTRONICS
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BIG VALUES » SURPLUS

Consisting of 2 Power Supplies #TX-1403A
1 Audio Mixer (TX-1401A)

| High Frequency Oscillator (TX-1417A)

| Duplex Oscillator (TX-1418A)

Complete unit in heavy steel cabinet, 20" x
2%” x 15”7. Wrinkle enamel finish.  Fiont pancl
14” black Dakelite. Doors on top and rear of
cabinet tor easy accessibility. Connections to
each unit made quickly with eords and con-
nectors,

Built by Allis Chalmers to

U. S. Navy Specifications
luput: 115 Volts, DC at 13 amperes. 3600 speedl,
ball beatings. oOutput: 1.25 KVA; 80% T.F.; 120
Volts, 10,4 Amperes.  With resistive control of
voltage output and frequency built-in and with
Centrifical automatic controller built-in, permitting
line-start operation. Iully enclosed.  Splashproot.
Brand New in Original Factory Cases. Price $100.
;zun? machine for 230 Volts, l)(]‘ (\ml'mti(;n. P’rice
120, Spare parts kit of brushes, brus 1holders, hall . . R . R
hearings, tield eoils, ete. in steel case, Price $10. Audio Mixer contains 3 tubes 61,7, 6817, 6V6. Duplex Oscillator—consists of 2 variable con-
Qrandard Fone dack on panel tor local monitoring. densers, with coil assembly in conjunction with

Well Regulated Power Supplies. Supply No. 1 uses:

2 GLE's, 1—6837, VR-75,30, VIR 150-30,—for current and voltage 1080~
jation. DT Toggle Switeh in back of chassis for either “Iiigh” or
“Low' ioltage. Supply No. 2, for low power constimption, uses same
tubes except VIV 130-380.

7

. N N " 5 BS 1 each 61’5 and 635 tubes. On front anel are
11 11 Amertran ,\h?\,lil:]lllsmlaog‘hr&!e ?llr"é) 1i$:{:ggloi§i%h )11"\1:? uoits 8 2 GE 37 square nielers, 0-300 lnjuroumgcn-s and
TRANSTATS Voltage Righ Frequency Oscillator divided into four ranges: 0-30 milliamperes,  The two variable condensers
Regulator T0-12 MC; 12.5-15.5 MC; 18-18; 17.5-20 MC, each are tuned by National Velvet Vernier Dials.
i~ push button controlled.  On front panel i
National PW-D micrometer dial which reads 0-500 Each unit is separable, can be easily removed

degrees, controlling a four gang variable con-

denser, and can be used individually as a separate unit.
_._.@ USED, BUT EXCELLENT CONDITION—PRICE—5375
$
19

RCA Audio Frequency Meter Type 306-A

Can be used to great advantage in
industrial applications when the fre-
(quency in cycles per second is con-
virted to r.p.an. also used to check
frequency of unknown sources of volt-

LB YA o000 e Commtatar R L | e e O oy biher eneras
A RAND NEW [ w7 ]
: ”l'”'ljf eading— 50,000 cycles.
Fitch Radio Crystal . e e Suipl:
Duplical‘or Model QZ'] 000 : L!)lllgl:l;tl‘:‘lr::\;L lrélver;;)giflcg,:lLeléter direct

e .Accuracy unaffected by input wave shape.
e Limiting circuit makes reading independent of input voltage over wide range.

Npecificafions: sed but i excell ¢ condition
Fregquency Range ....0-50.000 cycles in ten ranges v b n ent ¢

Tnput Voltage ....... 1 to 200 volts rms

Input Impedance ... .. 25,000 ohms AN E LECTRO
Recorder Qutput ..., 5.0 ma. 1000 chms max.

Accuracy ...... 29

Power Supply .. ... .. 105-125 volts, 50-60 cycles

Power Consumption ..70 watts ee e

Tleight 83:; width 19”; depth 13%"; weight 41 1bs

MILLIAMMETERS werer | 8 TRANSFORMERS

Calibrates crystal plate of unknown fre- Model 264 EI:Lrg?;gr:lgst@S;gé

quency against standard plate of desired and Jewell 2,38 KVA
frequency. (Consists of standard and test Model 52 s!nnesﬁ'sions;'glr P o
owcillators whose outputs are mixed to OCE x;;I“ " Bt e
produce an amplified heat note the fre- . TWE transformers can
gquency of which is shown on meter with Designed  for 1y "0t in series to
ranges of 500, 5000, 50,000 cycles. In use as halance | operate on 110 Vo In-
sturdv metal cabinet with hinged cover, indicators  on | but, giving secondary
9711 x 13”W x 18"L. 4”7 telephone and af 200V, 238 Amps.
square activity and frequen- “ BRAND NEW
¢y meters on front panel s .50 telegraph  cur- INDIVIDUALLY
Complete with tubes. Used cuits but are CASED

but in excellent condition. equally as well $'|2.50 each

suited for use its §
in the labora- 2 units for

tory or any- $22‘50

where that a
vertical  seaic | G, E. Distribution Transformers

An Outstanding Value

List Price $5500—OQur Price $750
THEROMIC INDUCTION HEATER

Mfd. by Induction Heating Corp. of N. Y. ssk E q N
Model 1070. TUsed tor heat treatment of . . ,d'b}‘ tpe  of Spirakor—Oil Filled
steel. 1Input: 220 V. 1 ph., 60 ¢y, 170 A. meter is desired. Permanent maghet moving coil type. 2 KVA 30-60 cycles 1 phase
Output: 20 KW 375,000 ¢y, scale length: *  Weighs 3% L 6"x2%7x4 5/39” Type 118 Form W2F Cortinuous Duty,
Water cooled.  Uses two RCA Type 892 tubes Sl LI Ll iehs 3% pounds. GUXDETX4 O/SE | abary: 300075200 Y Volts
and four Awperex Type 575 A tubes. Range: 150-0-130 M.A., D.C. accuracy within % of 1%. Secondary: 1157230 Volts

Used but looks like new, $750 Dimensions: 237 1ligh x 13 Diameter

Complete with tubes

Used But Good Condition .50 | Brand New
OUR BARGAIN OFFER $2 Indi':/iduzlly Cased $36

All prices F.O.B. Boston. Orders accepted from rated concerns on open accounts. Net 30 days.

Write
for
112 Page
Catalog
on
company
fetterhead

Dept. E-9, 110 Pearl Street, Boston 10, Mass.
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[SURPLUS BARGAINS!

D. C. AMPS & MILLS

DW4H1L oo $2.95
(special sealed

T Westan 504
Sun 1APS2
Weston 506 with metal case .. 2.5
M Dejur S-210 ..., 0. ... 2.25

.1."”(:1& DW4L ... ..

27 G.E. DW41 .,
A 2” Simpson {(metal case) .. .... 9
@#-100 Ma 2" sq. Simpson 127
0-500 Ma 2”7 G.E. DW41 .|
0-1 Ma 3” G.E. DO-11 .

6-1 Ma 27 G,

0-15 Ma 3”7 Westhse NX-35

(scale: 15/150/300) ............. 3.35
0-10 A, 3” Simpson =256 ... .. . R X1
0-300 A, 3” Roller-Smith ... ........ ... 4.95
50 MV (fl. buke Type TD

(Black or White Scale) .......... 4.95
6-300 A same asabove .. .. ............ . 225

twithout shunt)
0-30 Ma DC G.E, DO-38, $1,"x4”

(Black or White Seale) ..., o 495

All meters are white scale flush bakelite

D. C. YOLTS

2" Westhse BN-33 .......... ... 290
(Black scale)
0-20 V. 2” Weston bu6 ... ........ ... ..
(1000 Ohms per Volt)
0-40 V. 2”7 Weston 508
0-150 V, 3” G.E. DO-41 . ...
0-150 V. 4" Weston 643
(Black scale—flush—metal)

0-15 V.

AC—VOLT AMMETER SET

Whse RA-3T—4" RqQ. 0-300 VA

Scale: 300/600 V AC

With Potential TFMR......... ... .. ... $10.0
Whse RA-37—47 SQ. 0#-5A N

Scale 75/150 Amps AC

With Donut Current TFMR for Double Range
T5/150 to 5 ... ..., ceeae . 10,00
ALL 4 PIEKCES ................ vee... 17,50

FREQUENCY METER RANGE

A. C. AMPS
0-1.5 A. 2” Westlon DOn (RF)
0-3 A 3" Wes Joe..
0 3 'l‘rmlett 1mPlul) .
01 “osg. Triplett 431A ... .. ...
{(scale: 150/300)
0-7T5 A, 4” Weston 642 ... e 6D
(Surface Metal Casc)
A. C. YOLTS
N-10 V. 27 GUKE. AW-42 oo 22,95
0-7.5 V 3” SQ Whse RA 35 ...... N S ]
0-150 V.2” Simpson 1533 .. ... ... ... .. 3.35
(metal case)
0-15 V 27 Weston 517 .................. 3.00
0-150 V 3" Triplett 331 ... ... .......... 4.50

PORTABLE A. C. AMMETER

Wesgton 528—Double Range 0-3 Amps, 0-15
Amps AC, Complete in leather case with tvst
leads $12.25

RUNNING TIME METER

Industrial Timer Corp, 3% " RD. Total Hours,
4 Cardinal Digits, 1 Decimal Digit, 100-130 V

5 R 350-450 Cycles, Weslon 637 Aircraft, 31y 60 Cycles.
case unless otherwise specified. Complete .......veiininn. 8 $4.95 A BUY AT ........... .. F ..$7.95
NEW . . . FRESH STOCK NOT OVER 6 MONTHS OLD PRI—105/110/115/120 V.—50/60 Cycles—Open Frame
Full Wave Bridge . . Single Phase . . Resistive/Inductive Load Construction
Conservatively Rated—Continuous Duty SEC—ISV @ 2.5AmpS............... 4 1bs......
Max. RMS Max. D. C. OQutput 1BV @ 5 Amps. 5.51bs.....
Tvpe Input at 35°C 18V @ 10 Amps. BRGE 10 1bs
3B-1 24 . 18V @25 Amps............ 5  1bs
5B-1. 21 5. 18V @50 Amps. .. .
10B-1 2 0 36V @ 2.5Amps.......
1B-1 ... .24 1.6A.. 36V @ 5 Amps.......
16B-1. . S24 ;16 AL 5 36V @1
24B-1. .. 24 LAV @24 AL 23.76 36V @ 2’
B2 4%..........3TV@ 1. PRI—115 Volts—50, ‘60 Cycles—Open
3B-2...... 48 .. ... 37V @ 3. SEC—135/145/155/165 V @ .5 Amps.
5B2....... .48 . .. .. .37V@ 5. 135/145/155/165 V @ 1.5 Amps
10B-2. .. ... 48, L. 37V @10 135/145/155/165 V @ 2.5 Amps.
16B-2. .. ... 18..... ......37V @16 135,145 155 165V @ 5 Amps
24B-2. .48 L. 37V @ 24
5B-6.. ... I44... ..oV @ b STEPDOWN TRANSFORMER . . .....SPECIAL OFFER
2B-6. . .. 44,0 ..., 112V @ 2. Made by G.E., Heavy Duty, (‘unql(lerdble Over-Design, Open Frame,
@ 1. TIdeal For Rectlﬁel Application, Ete, Rize 3%” x 3% " x 47, PRI-115 V,
@ 2. . 25.51 60 Cycles. _
1.2 A 19.68 SEC— 15V @ 12 Amps. ... A Buy At....$3.75
B5.2A .. 41.10 SEC — 10V @ 18 Amps..... A Buy At.... 3.75
SELENIUM RECTIFIERS CAPACITORS HEAVY DUTY STEPDOWN
’
GOV'T SURPLUS NEW Gap. Vol i TRANSFORMERS
. -C.  Height Width Lengt rice Input: 116 V. (with 8 taps in primary).
APPROXIMATE RATING 10 1000 5-7/8 x 1-3/4 x 3-7/8" $1.85 Qutput: from 16 to 10.5 V. (in 8 steps).
In- Out- 4 1000 5-7/8 x2-3/4 x 1-1, 4”’ .85 Capacity: 1.25 KVA——Sec. Amps: 100.
ut = put . DR SRR 8 I ET -50 Size: 13”x10”x5”. Approx. Weight: 30 Lbs.
No, Mfr. Type ax Max Amps. Price 1 500 2* ’1 '4” x 1-1/16 .25 Open Frame Conqtruction.
I0BICYI  FED. FWE 1SV 14y .3 .38 .25 1000  T-1/2x1 x3/4 25 Your Cost $12.50
ED1457 4 : : o s e 0oDo0ocoB00 5
I3BZARVZ FED. kWB 28 1oy 10'0 zgs [ 001 MId T80 KV, DO.—54 XT % x4 $12.60 10 for ... ... .......$100.00
19951 . 5 T4
SWPAVs  FED. FWh 36V 28V 8.0 11.75 -1 Mfd.—25 K.V, DC.—13 x4 -...%9.85 POWER TRANSFORMER
4B 3CV2 FED. FWB 48V 36V .5 2.75 . N . g
11BA6AM1 FED. FWB 120V 100V 1.6 11.95 Prl..—440/220 V60 Cy Sec—120/115/_10.) 3
IBOBTEFIC BI."FWB 126V 100y .1 2.50 HEINEMAN CIRCUIT BREAKER Rating .8 K\'A‘RICA hG conatruction. .
2B7CV1 FED. FWB 126 V 100V .1 5 racket mounted, pri & sec terminal boards.
9DO612R FED. FWB 150V 115V 1.6 14.50 For use with low voltage, D.C., 100 Amps. Overall dimensions: 5% “H x 7% "W x 8”D.
Dimensions: 334 "H x 4”D x 1 w PP $1.75 Mounting dimensions: b%"k57 ", $12 50
RHEOSTATS RECTIFIER TUBES Price ..., Gl
Ohms Amps Size-Diam Price . TRANSTATS—3 K V A
87 13 - $2.50 6 Amp. (Tungar Type) for battery chargers, _
6 2 13" 1.75 rectifiers. Type RH Input: 115
10 9.2 14% 5.95 Your Cost ......... GoooBona . Gooonoonnao $1.50 V. 10%. Output: 115
22 4.5-3.1 6" 6.50 Minimum Order ................... 10 Tubes V. Max. Amps: 26 A,
30 1.7- .9 24" 1.50 Made as a line volt-
32 2.4 33' 4.95 15 Amp, 115 V AC, Curve 3, CAT.AM 2511-15 age corrector 10% of
40 1.12 27 zgg SL.75 input voltage, or can
«_;»g :liél g, g'so 35 Amp, 120 V AC, Curve 2, CAT.AM 1510R-35 be connected to give
100 1 3” 295 $1.75 plus 209 or minus
200 25 Tyr ‘75 1.5 Amp, 117.5 V AC, Instant Trip ...... $1.75 - 209, of input. Can
250 2.5- .51 6 7.50 also be reconnected to be used as an isolated

OHMITE POWER TAP SWITCH
Non-Shorting, Model 312, Cat. #312-10, 25

Amps A.C., 10 taps, without knob, Dimen-
sions: 3% " Diam. X 3%~ Deep.
Your Price ......... ......... . .. .8$1.50

STRUTHERS-DUNN RELAYS

D.P.S.T., Normally open, 115V, 60 Cyecle, A.C.
coil, 30 Amp contacts, fibre bage with 1 holes
for mountmg Dimensions, 4%4” L x 3”7 W x
23" H.

AReal Buy At ............... ... .. $2.50

type stepdown with variable secondary. In-
put: 115 V. Output: 0-30 Volts at 30 Amps.
Nn Knob,

A Real Buy at......$18.00
(same type but .25 KVA. Input: 103-126 V.
Output: 115 V.-2.17 A.) Price $6.50

ALL PRICES INDICATED ARE FOB, OUR WAREHOUSE, NEW YORK, N. Y.

Shipments Transportation Charges Collect Will Be Made Via Railwa
Instructions Issued.

y Express Unless Sufficient Postage Is Included, Or Other
We Will Refund Excess Postage In Stamps.

POWERTRON Electrical Equipment Co.

117 LAFAYETTE STREET
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RELIANCE SPECIALS

ORDER Your Coaxial
Cable NOW at these

OIL FILLED CAPACITORS

.1 mtd 12,000 V. DC $4.95 1€ mfd 2,000 V. DC 4.25
Fmid I000V-De 133 S ey be s in P !
.lm ,6 g : 5 2m 2,000 V. DC 2.
-1 mtd 7,000 V. DC 2.45 4 mid 1,000 V. DC 1.00 never aga|n RIC ES *
Lhd o pmAvDe fa sma uomupc
.1 m 3, . > 5 m 800 V. DC .4 f— !
geami dve G oem BUR R ey low DB foss
.01-.03 m d /. b} 5 4 m 606 V. DC .69
.01 mfd 6.000 V. DC 1.45 1 mfd 600 V. DC .35 9 3 Very low DB loss
% mgr} 3'%8 v Eg .33 6-2 mtd 450 V. DC .55 3%63550%0586; % -S;;&gg oer m
mf¢ B 5 4 1 1 -5, est ... . — 3. per
(2,200 V. DC) .49 ¥ | 4 5,500- 10,000 feet ..... 30.20 per M
F 10,500-20,000 feet .......... ...... 27.50 per M
| over 20,000 feet Goeoo 2500 per M
No charge for reels.
TRANSFORMERS & CHOKES
FITTINGS

Current HV 6.3V 5V Case Price y
250 ma 800 V.CT 8A 3A  47x4 3/47x6” high $4.50
70 ma 650 V. CT 2A 3A  37x2 1/4"x4" hl‘éh 2.35
400 ma 12 Henry 90 ohm 4 1/2°x5" 3/8°x4 1/4” 3.85 -
110 ma 9 Henry 37 Dia.x4” High 1.2

GENERAL RADIO FREQUENCY METER

83-1R 83-1SP M-39
100 Kc—5200 Kc (30 Mc on harmonics) . PIiZ%QA, 8318[')‘,]83-1.1. UG2IU, TUG22U, CUF

H : 49190 (83-18P with snwll hole for RGHOU Coax-
Reg. price $695.00 j . lal Fittings) UGSSU Baby "N plug, UG2TU.

40¢ each

UGB7U Baby N Socket, Gold Tlated with
Hood Attached ...........ccciian. 50¢ each

Reliance net only. . .. $295.00

UN IVERSAL JOINT ALLEN SET SCREWS UG28U— "N type Tee ........oouenn ....51.00 ea.
2-56x1/16 6-32x1/8 1/4-20x1/2
4-40x1/8 8-32x1/8 1/2-16x3/8 —
ALUMINUM 4-40x3, 16 8-32x3,/16 FILAMENT
- . ;\\‘ll B G naaannannaas oa oo a0 a0 0oooba oo $1.50 per C
1" long x V2" 0.D. 15”7 1D yrenches (2-56 out of stock) .. .............. 2¢ each
35 Alle‘n”Socll)(”et Head Screws, stainless steel, 10—32 size TRANSFORMER o
¢ EX A WL N U RO .$iperc  WESTINGHOUSE #6D4298
[ Tested at 34,000 volts .
wx:ic:pped n?ALL D Pri. 115 V.A.C., Sec. 5V @ 6.5 Amp.
POSTAGE STAMP MICAS o R ONLY $8.50
. . . ND 34 5/32"  H/R” 3/16” 30¢ : £
ANDMF 56MMF 200MMF  630*NMMY .002MFD ND 35 5/16" 1 37647 9/327 45¢ e
ST R W amT nmee, UE LR VI
002 202C13M 127 1 3/8” 1 3/87 (dual) 1.25 L
gﬂ* 70, 360 800 -003;{* NI 88503 13/64” 1 37/64" 21,'332'( g 1.00 BC 1072 A IFF X MlTTE
,-2* 82‘ 390* 820 .003: . MRC 2068FE 1 3/8” 2 7/16” /8" 1.25 n 150 to 200 Mes
gg* £1*(1>0* 2%) gg}gIFD -88342 Fafnir 545 2 176" 2 5/8° 15,327 1.00 in MAPLE CHEST  |i5V.. 60 Cye
) 0047
39 120% 500% .0013* 0068* POWER SUPPLY gives: 0-5000 v.d.c. (variac
47 150 310 L0015 .0082 NEEDLE BEARINGS control) 312 v.d.c., 700 v.d._c., 6.53 V.A.C. A‘Jso c(_m-
50 185* 525% .0016 .01 P 1D oD tains: 11 tubes (6J5,‘821). 68N7, SUJ(,.. ete.).
*3ilver Mlea B88 1 27 wide 1.2* 11/16"  25¢ 5 KV meter, Blower, Condensers and many other
- B108 1 /2" wide 5/8” 13/16” 30¢ useful parts too nunierous to list. Used. Ship-
Price schedule GB34X1/4” wide 3/16”7 11,327 25¢ ping Wt. 245 1bs. 22 50
SMNAIY to .001MIEFD —5¢ Sllver Mica 10 ) T 1 T R vr 3% ” .
DOLATID 0 DB TMF D7 Siver Mica 20¢ STAINLESS STERL SHAFT 3/16” dia. x12 Only ... ... -$
-0029ME1) to D06EMFD—12e silver Aiea 50¢ be
B 2ME —16¢ .01IMFD 18¢ FEDERAL TEL. STEPPING RELAY —
TUA12486, 6 pole, 11 position, 24V.D.C. Coil PREC'S'ON
$3.95
SELSYNS D?AII.AY”NETW?RKS. 1400 ohm, in small (‘lausl(lunk RES'STORS
ike 1.¥.) made up with ceramicans and R.¥. chokes.
ON LY hl\vu] for malking pulse generators, SM& 'IHHIEH i 1% or better
:{‘H.’j—apprn' ),.é micro <<‘l'0hg Soia_v. 85¢ R D Any Order For
¥ approx. 2.2 micro second delay. ... 5 o fan SR
s ’ .25 TI15-—similar to T114 with tap brought ou . 1‘1,88 E:;'Lg: éggz Sg
pair METER — 10-0.10 MA. D.C. (60-0 Amp.
D.C. Bealed, 27 s $2.45 V4 WATT—30c
t 5 2.3¢ 37w 123 Rw 414 .3w
#C78248 PULSE TRANSFORMERS (Sg8e R R OEEY s
= %352-7250 (3-3db 100 cy to 175 ke)......... 51.25 10.84 13.52 62.54 220.4 2193
115 V., 60 Cyc., 3%~ dia. x 412" body. Used in D 166638 (Permalloy) 5 11.25 13.89 79.81 301.8 10,000
P’airs for Remote Control. 9280 UTAH ... ..... 11.74 14.98 105.8 366.6 59,148
Also 50 V., 50 Cye. $4.75 pair. KS9800 (Permalloy) ‘/ WATT 30
2 Cod <
MARDWARE ASSORTMENT (inostly brass)
SELSYN —screws, nuts, washers, solder lugs. ete. %gg %gg ?358 ggg 3:88(1]
DIFFERENTIAL . . 3 ibs. $1.00 502 11.1 180 23.1 5,900
#C78249 SLIP RING ASSEMBLY 5 silver plated .557 13.15 210 6,500
rings on molded bakelite rotor. Stator holds 627 46 235 2,500 7'282
ON LY 2 gilver carbon brushes for each ring. Rotor 18(13 225 1 ég(()] 323(7) Z}lbOO
3% "7 O.D.,.fits 1%” shaft. Complete with . . . :
$2 25 PEUSHES ¥ eo et eaeie e eeennn $2 o) U AiLdet Calt R
° BRANS BINDING POST screw down t A,
eqa. §-32 mounting screw, per hundred....$2.50 /2 WATT 35¢
115 V., 60 Cye. HANDLES —BRrass 5/167 round stock, 1%” 10,000 15,000 r1)7 000 25.880 }(510 .ggg
Used between two #(78248's as dampener. Can long, 1'¢” high. black, tapped 8-32 . 14,825 15,750 20,000 37,000 g
De converted to a 3600 RI’M Motor in 10 Minutes. 10 for 70¢ 1 WATT—30c¢
CIATEU A IR e e GEAR REDUCTION BOX—Aluminum hous- A
D o0 ye. $1.50 ea. ing, 161 :1 mtio. & 4 7 X 67 plus coup- égé ggg {gS]) 1 3?)8 ?ggg
ines & 0s 5 - . . s v
lings & base ...... .. -85.00 g 521 100 3'300 9000
1 WATT—35¢
RE l A N E W? A J . C 18,000 30,000 55,000 70,000 75,000
I 4 erchandizing ompany 20,006 50,000
1 WATT—A45¢
All orders .ob. Arch St. Cor. Croskey, Philadelphia 3, Pa. mixpium 100,000 128,000 180,000 470,000 600,000
PHILA,, Pa $3 ORDER 120,000 130,000 ;ﬂ.g(lg 231;8?):), 700,000
AL, 5 § T Sk 3 25
Telephone Rlttenhouse 6-4927 (I DG
1 Megohm, 1W. 1% 75e: 5. 15e
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777,48 -1 X1, N TEST EQUIPMENT

- NEW 1948 HEATHKIT

5" OSCILLOSCOPE KIT

A necessity for the newer servicing technique in FM and television at
a price you can afford. The Heathkit is complete. beautiful two color
panel, all metal parts punched, formed and plated and every part
supplied. A pleasant evening’s work and you have the most interesting
piece of labaratory equipment availabfe.

awriowon |

Check the features — large 5" 5BP1 tube, compensated vertical and
horizontal amplifiers using 65J7's, 15 cycle to 30 M cycle sweep gener-
ator using B84 gas triode, 110V 60 cycle power transformer gives 1100
volts negative and 350 volts positive.

Convenient size 812" x 13" high, 17” deep, weight only 26 pounds.

All controls on front panel with test voltage and ext. syn post.
Complete with all tubes and detailed instructions. Shipping weight
35 pounds.

Order today while surplus tubes make the price possible.

Shipping Wt., 13 ibs.

HEATHKIT SINE AND SQUARE WAVE

AUDIO GENERATOR KIT

The ideal companion instrument to the Heathkit Oscilloscope. An Audio Gener-
ator with less than 1% distortion, high calibration accuracy, covering 20 to
20,000 cycles. Circuit is highly stable resistance capacity tuned circuit, Five tubes
are used, a 6SJ7 and 6Ké6 in the oscillator circuit, a 6SL7 square wave clipper,
a 6SN7 os a cathode follower output and 5Y3 as transformer power supply
rectifier.

The square wave is of excellent shape between 100 and 5,000 cycles giving
odequate range for all audio, FM and television amplifier testing.

Either sine or squaore waves available instantly at a toggle switch. Approxi-
mately 25V of sine AC available at 50,000 ochm output impedance. Output+-1 db.
from 20 to 20,000 cycles. Nothing else to buy. All metal parts are punched,
formed and codmium plated. Complete with tubes, all parts, detailed blueprints
and instructions.

HEATHKIT SIGNAL TRACER KIT

Reduces service time and greatly increases profits of any service shop. Uses crystal
diode to follow signal from antenna to speaker. Locates faults immediately. Internal
amplifier available for speaker testing and internal specker available for amplifier ELSE To BUY
testing. Connection for VIVM on panel allows visual tracing and gain measurements.
Also tests phonograph pickups, microphones, PA systems, etc. Frequency range to 200
Mc. Complete ready to assemble. 110V 60 cycle transformer operated. Supplied with
3 tubes, diode probe, 2 color panel, all other parts. Easy to assemble, detailed blue-
prints and instructions

Small portable 9 x 6 x 434". Wt. 6 pounds. Ideal for taking on service calls.
Complete your service shop with this instrument.

HEATHKIT SIGNAL GENERATOR KIT

Every shop needs a good signal generator. The Heathkit fulfills every servicing need,
fundamentals from 150 Kc. to 30 megacycles with strong harmonics over 100 mega-
cycles covering the new television and FM bands. 110V 60 cycle transformer operated

power supply.

400 cycle audio available for 30% modulation or audio testing. Uses 6SN7 as RF 4 ELSE TO BUY
oscillator and audio amplifier. Complete kit has every part necessary and detailed blue- )
prints and instructions enable the builder to assemble it in a few hours. Large easy to
read calibration. Convenient size 9 x 6" x 434”. Weight 41/2 pounds.

THE NEW HEATHKIT VACUUM TUBE
VOLTMETER KIT

The most essential tool a radic man can have,
now within the reach of his pocketbook. The Heath-
kit VIVM is equal in quality to instruments selling
for $75.00 or more. Features 500 microamp meter,
transformer power supply, 1% glass enclosed di-
vider resistors, ceramic selector switches, 11 meg-
ohms input resistance, linear AC and DC scale,
electronic AC reading RMS. Circuit uses 6SN7 in
balanced bridge circuit, o 6H6 as AC rectifier and
6 x5 as transformer power supply rectifier. In-
cluded is means of calibrating without standards.

HEATHKIT
CONDENSER CHECKER KIT

A condenser checker anyone can afford
to own. Measures capacity and leakage
from .00001 to 100 MFD on calibrated
scales with test voltage up to 500 volts.
No need for tables or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
60 cycle transformer operated complete
with rectifier and magiceye indicator tubes.

s so Average assembly time less than four pleasant - S Easy quick assembly with clear de-

hours and you have the most useful test instrument tailed bluepr_m's and nnsirud_-ons. Srpull

. you will ever own. Ranges 0-3, 30, 100, 300, 1000 convenient size ?" x 6" x 434, We:gm

% / volts AC and DC. Ohmmeter has ranges of scale sl 950 4 pounds. This is one of the handiest
times 1, 100, 1000, 10M and 1 megohm, giving d instruments in any service shop.

ELSE TO BUY range .1 ohm to 1000 megohms. Weight 8 Ibs.

* b SN DEPT. E ... BENTON HARBOR, MICHIGAN : '

. |
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ELLS

Rudio-!ledronic

10 METER
MOBILE ANTENNA

This 8 ft, 3 section mobile antenna is by far
the best whip we've seen. The elements are
copperplated, spring steel tubing, painted

O.D. for protection against the weather. A
4" ceramic insulator reduces losses to a min-
imum. long service under extreme vibration
conditions is assured by the special molded
rubber spring mounting. Positive co-ax con-
nector at base. Mobile Antenna camplete—
only $5.75 each.

MICRO-SWITCHES AND SWITCHETTES

Our Micro-Switch and Switchette stock is one of the nation’s
largest. Listing 104A contains popular types at extremely
attractive prices.

RELAYS

We have over a million relays in our
warehouse. Huge quantities of hun-
dreds of types make Wells the fore-
most source of equipment of this
kind. Every relay is brand new and
has been inspected, rated, individ-
vally boxed, and priced far below
the market. Tell us your requirements
or write for our Relay Catalog.

WELLS TREMENDOUS STOCK

Components

BALLOONS
AND KITES

These Army emergency balloons

and box kites were made to carry

long wire antennas. They are wonder-

ful for field and DX work. Tubular can-

vas bag containing 2 4-ft. heavy duty
balloons (packed in sealed cans), 2 hydro-
gen generators, an aluminum frame folding
box kite, 300 ft. of stranded antenna wire
—only $9.95.

CO-AX
CONNECTORS

Standard and British Type
Co-axial Connectors in

stock. Send for Listing 100A. / f

o

WALKIE TALKIES

A self-contained portable 10 and 6 meter transmitter-
receiver. Wells Walkie-Talkies are shipped ready to
operate complete with new batteries, telescoping
antenna and handset. Rebuilt by the Government.
Price only $45.00. Parts, batteries and accessories for
Walkie-Talkies and Handie Talkies available from
stock. Write for listing No. 20.

INCLUDES A WIDE

SELECTION OF THE FOLLOWING COMPONENTS:

Transformers & Chokes
Terminal Strips

Wire Wound Resistors
Volume Controls

Transmitting Tubes

Mica Condensers
Transmitting Condensers
Wire & Cable

Manufacturers and Jobbers Write for

Rheostats H
Latest Complete Electronic Catalog

Dry Disc Rectifiers
Tube Sockets
Selector Switches
AMATEURS:
See us in Milwaukee at the ARRL Convention.

Write for Amateur Catalog H400C
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SO0S EMERGENCY TRANSMITTER S0S

This is the famous Gibson Girl Transmitter that
saved so many lives during the war. It is used as a
distress call transmitter on boats and airplanes. The
sibson Girl is the easiest transmitter In the world to
operale.  No instruction or experieniee necessary. No
external power supply required for operation, It is
merely necessary to turn the crank on the top of the
transmitter and power is generated and the distress
signal s automatically sent out on the infernational
distress frequency, Brand New Gibson Gitl trans-
mitter complete with tubes e ..89.95

Antenna Kit for Gibson Girl transmitter. This k't
‘was designed to improve the eftectiveness of the (iib-
s~on Girl Transmitter by inereasing the range several
times, The kit includes 300 feet of special antenna
wire, two balloons for raising the antenna in ecalm
weathier, two hydrogen generators to inflate the ball
loons, a special box kite for antenna erection in
windy weather, and a searchlight, powered by the
crank operated generator in the tra i . Com
plete Kit oo $9.95

RADIOMEN'S HEADQUARTERS == WORLD WIDE MAIL ORDER SERVICE

BUFFALO RAD!O SUPPLY, ONE OF AMERICA'S LAR
OF THE REQUIREMENTS OF FOREIGN PURCHASERS,
EXPORT INQUIRIES ARE SOLICITED BOTH FROM EXP
HERE AND ABROAD. EXPENSE CAN BE REDUCED A
ING BUFFALO RADIO SUPPLY INITIALLY.

GEST ELECTRONIC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST
DIiRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES.
ORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS
ND REQUIREMENTS FILLED WITH A MINIMUM OF DELAY BY CONTACT-

BUFRAD CAR RADIO ANTENNAS

All of our car radio antennas are made of triple plated Admiralty [3
Brass Tubing, complete with low loss shielded antenna leads and

high quality fittings.

SIDE COWL—BR-1, 3 sections extend to 66",

units—=$1,50; in lots of 12—$1.35 ea.

SKYSCRAPER—BR-2 has 4 heavy duty seclions that extend
This super-aerial must be seen to be fully appreciated.
$2.45; in lots of 12—$2.25 ea.

THLT ANGLE—BR-3, may he adjusted to all body conlours, 3
$1.50; 12 lot price—

vg",
Your price—single units

seclionsg extend to 667,
$1.25 ea.

Single unit price

VERSATILE-—BR-4, single hole fender or
may be adjusted 10 conform with all body contours, 4 sections
sSingle unit price—$2.90; 12 lot price—$2.75 ea.
THE MONARCH —BR-5, single hole top cowl mounting, 3 sec-
Single unit price—$1.90; 12

exteimnd to 367,

tions extend to 567,
$1.%5 ea,

AFTER SEEING OUR ANTENNAS AND COMPARING,
YOU WILL NEVER BUY ANY OTHER MAKE!

top cowl Mmounting

Your price—single

D

pr—

lot price—

COMPRESSED AIR INSTANTLY, Anywhere!!

i
£ i Portable  Air  Compressor  and
e Storage tank. Ttuggedly built of
==& best niaterials using lifetime lu-
bricated ball-bearing on connect-
ing rod and oil impregnated main
bearing on shaft. Unusual design
forever eliminates valve trouble,
the most common fault in air
compressors, PATENTED unique
ajr intake system increases effi-
ctency  tremendously  over  other
compressors so that air output is
much  greater  than  that  from
larger compressors powered by
heavier motors, Will deliver approximately 5500 cu.
inches of air per minute at maintained pressure of
30 dbs., or will inflate a 90 M. truck tire in less than
one minute. Comes complete with 100 1h. gauge, al-
though finger-tip adjustment allows settizig of outus
pressire at any value, which will automatically he
i ed. Works from any %4 11.1°. motor. Useful
ing paints or lacquers, disinfectants, insec-
~, annealing or brazing with natural gas, inflat-
ing tires, etc. Price $14.50 postage prepald anywhere
in the U. 8. Efficient, completely adjustable syphon
type spray gun complete with 12 ft. of 100 1bh. testad
hose available for only $7.75 with pint container,
alsy prepaid. 25% required on all C.0.D. orders.
Nend for tree catalogs of radio parts and surplus
items.
AUTO-TRANSFORMERS—Steps up 110v, or
down 220v to 110v—81.95, .
FiL. RANSF.: 6.3v, 20 Amps.—$1,98; Universal
Output Trans. 8 Watt—89¢: 18 Watt$1.29: 50
Wart—$1.69. AUDIO TRANSFORMERS: <. Plate to
8. Grid. 3:1-—79¢; 8. Plate to P.P. Grid«—79¢c:
Heavy Duty Class AB or B. .1 inputs §1.19;
Midget Output for AC-DC sets—69¢c; MIKE TRANS.
RMER for T-17 Shure microphone, ~imilar to
UTC ouncer type—$2,00. Stancor SB or DI waike to
line or grid-—$1.95. .
POWER TRANSFORMERS Ilalf shell type, 110V,
. Centertapped HV winding., Specify either 2.5
nr 6.3V filament when ordering.
For 4-5 tuhe sets— B30V, 40MA, 5V & 2.5 ”r$| e

steps

tube

tubhe -

TOUV, TOM.A,

sets-—T00V, 90MA,
A

3.5A, 2.5-10.5
For 9-11 tube sets—700V

BENDIX
Receivel

SCR 522—Very high Frequency

even though each set cost the Gov't §2:
and Amplitude Modulated—HIGH

up to 1830 miles at high allitudes.

cial wide band VHF antenna that was

Voice Transmitter-
100 1o 156 MO, This job was good enough for the Joint
Conmimand to make it standard equipment in everything that flew,

2500.00. Crystal Controlled
RANSMITTER
and 3 Microvolt Receiver Sensitivity gave good communication
Receiver has ten tubes and
transmitter has seven tubes, including (wo §32°
plete with 17 tubes. remote control unit, 4 ery

. Furnished com-
tals, and the spe-
designed for this set.

OUTPUT § 4
! ]

e i

| i b

These sels have heen removed from unused aircraft and are guaranteed to be in perfect

condition.
frequency coverage' in the receiver,
The SCR 522 complete with 24 volt

dynamotor

We include free parts and diagrams for the conversion to “econtinuously variable

sells for only $37.95, The SCR 522 is also

avatilable with a brand new 12 volt dynamotor for only $42.95,

STEATITE VARIABLE CONDENSERS

Ideal for high-frequency applications in receivers and low power transmitter stages.

STANDARD !4” DIA. SHAFTS
10 mmf  $.35—10 for $2.90—100 for

15 mmf $.35—10 for $2.90—100 for
25 mmt  $.35—10 for $2.90—100 for
mmf $.40—10 for $3.40—100 for

$.45—10 for
$.50—10 for
L0 mmf  $.55—10 for
HO mmf  $.80—10 for
160 mmfl §$1.00—10 for

0 mmf
5 mmf

$3.70—100 for
$4.40—100 for
$1.50—100 for
$7.40—100 for
$8.50—100 for

110 — 140 mmf $1.60—10 for $12.50—100 for $
Buttertly condensgers, rotor has twe ball bearings and a 3% ” shaft,

H50—10 for $4.50—100 for $40.00
-60—10 for $5.50—100 for $50.00

15 mmnf. per section $
30 mmf. per section §

SCREW DRIVER ADJUSTMENT

23.00
$23.00 $.20—10 for $1.80—100 for $16.00
§§3-38 $.20—10 for $1.80—100 for $16.00
$30.00 $.20—10 for $1.80—100 for $16.00

P
Sl
¥
=
=S

$.25—10 for $2.30—100 for $20.00
$.25—10 for $2.30—100 for $20.00
$.30—10 for $2.70—100 for $25.00
$.40—10 for $3.60—100 for $32.00

50 mmf, per section $.70—10 for $6.50—100 for $60.00
Manufacturers and distributors write for prices on larger quantities.
WE HAVE OVER 250,000 VARIABLE CONDENSERS IN STOCK.

CHV & 6.3V-4A...... 2.85
For 9-15 tube sets—600V, 150MA, 5V & 6.3V. 2.95

FILTER CHOKES: 200, 300, 400, 500 ohm light duty
~89¢; 200 o1 300 ohm heavy duty- 99¢c; 250 ma

ohm, made for "%, Navy, tully shielded--$1.95
ohm 125 ma—25¢; or 25 for $4.25; *'Meissner type’”
tapped filter chokes—25¢; Choke-condenser combina-
tion, ideal to replace any size speaker field when
installing I'M speaker—79c.

LINE FILTERS—{I10V—each unit contains two 2
mfd. oil filted condensers and a 15 amp. iron core
¢hoke. ‘This filter has innumerahle uses such as oil
hurner line filter, etc. A ten dollar value for 98c.
SELENIUM RECTIFIERS—Dry disc types 147, 17
1.2 Amp. maximum, suitable for converting DC rolave
to A€, for supplying filament source in portable
radios, converting DC meters to AC applications, and
also may be uset in low current chiarcers— 90¢.

30 MC IF TRANSFORMERS, double slug tuned—25c.
30 MC VIDEO AMPLIFIER PLATE COILS—Slug
tuned—25¢,

RT-1579 consists of a three stage, cascade 68J7's and
616 output stage high gain. high fidelity amplifier
with 60 cyele. 110V power supply on the same 13%x
1434 chassis, which is protected by a substantial steel
cover over tubes and parts. Made hy Western Elec-
trie with tvpical quality components such as a husky
bower transformer and oil condensers, this unit is
obviously irttended to give years of trouble-free serv-
ive with no more need for repairs than a telephone.
Disconnecting one wire cach, from the special lnput
and output filters, will result in as high a fidelitv
amplifier as can be obtained. Your cost with tubes,
diagram and parts list included- -$14.95.

RT-1655 — 11 tuhe crystal controlled superhet re-
ceiver for 24-28V DO operation. Beautiful chassic
and eabinet. Uses latest tube types including ;
miniature 6AJ5's. Tubes and schematic supplied.
Only a few available at........ $14.95

Q 3, N. V.

TELEVISION
CAMERA EQUIPMENT

Available for immediate delivery.

DUMONT Type 5027-A IMAGE ORTHICON
PICKUP HEADS, with type 5047-A ELEC-
TRONIC VIEW FINDERS, complete with all
tubes,—including 2P23 Image Orthicons.

Factory Reconditioned—Perfect Condition
f.o.b. N.Y.C. Subject to prior sale.

WRITE FOR COMPLETE INFORMATION

THE NATIONAL INSTRUMENT COMPANY

FAR ROCKAWAY, NEW YORK

Special Values

D. C. MICROAMMETERS

0-100 va. 4” 8q. G.E, DO 58.........%12.00
same with ““Volt-Ohm-M.A."” gcale.. 12.00
0-100 ua. 2%*” Gruen ............. 4.00
0-100 va. 4%” round Weston 643.. 12.00
0-200 ua. 4%” round Weston 643.. 10.00

R. F. MILLIAMMETERS

0-100 Ma, 3%"” Weston 425 .........% 9.00
0-120 Ma. 21%"” Weston 507 ....... 7.00
0-10 Ma. 4%4” Weston (vacuum)... 22.00

SHUNTS

150 or 240 Amps-50 Mv-alrcraft type $1.00

PRECISION ELECTRICAL INSTRUMENT CO.
146 Grand Street New York 13, N. Y.

SO-7 RADAR SETS

10-cm Band, 275,000 watts peak
pulse watts. Operate on 110v 60
cps AC, 3 KW

Unused, $1,950.00

F.0.B. Houston

GULF COAST ELECTRONICS
1110 Winbern St. Houston 4
Justin 8-1551
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RADIOMEN'S HEADQUARTERS =} WORLD WIDE MAIL ORDER SERVICE

GENERAL ELECTRIC 150 WATT TRANSMITTER
Cost the Government $1800.00 e Cost to You—BRAND NEW—$67.50

This is (lle famous transmitter used in U.8. Army bombers and ground stations. during the war. Its design and
construction have been proved in service, under all kinds ot conditions, all over the world. The entire frequency range
is covered by mieans of plug-tuning units which are included. ch tuning has its own oscillator and power
amplifier coils and condensers, and antenna tuning circuits—ull designed to operate at top efflciency within its
particular frequency range. Transnritter and accessories are finished in hlack crackle, and the milliammeter, volt-
meter, and RF ammeter are mounted on the front panel. Here are the specifications: FREQUENCY RANGIL: 200 to
300 KE and 1500 to 12,500 K¢, (Will operate on 10 and 20 meter band with slight modification for whieh siagrams are
turnished). OSCILLATOR: Selt-excited, thermo vompensated, and hand calibrated. POWER AMPLIFIER: Neutral-
ized class “"C'" stage, using 211 tube and equipped with antenna coupling circuit which matches practically any length
antenua. MODULATOR: ¢lass “B7—uses two 211 tubes. POWER SUPPPLY: Suppled complete with dynamotor
which furnishes 1000V at 3350 MA, from either 12 or 24 vo Complete instructions are furnished to operate set fron
110V AC. S1ZE 21%x23x814”. Total shipping wgt. 304 lbs., complete with all tubes, dynamotor power supply, seven
tuning units, antenna tuning unit and the essential plugs. NOTI: Drice increases to $100.00 effective Oct. 1. 1948

BRAND NEW
GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER-RECEIVER BC-221 FREQUENCY METERS

TERRIFIC POWE.R—(2O watts) on any two instantly selectud, easily pre-adjusted frequencies from 433 to
Me, Transmitier uses 5 tubes ncluding Western k 316 A final. Receiver uses 10 tubes in-

500 with calibrating Crystal aml
cluding 955's, as_first detector and o

cillator, and 3—=7H7’s s ith 4 slug-tuned 40 Mc. IF trans- salibre H Traris A
formers, plus'a 7H7, TE6'S and 7F7'5. In sadition unil containg B relays dosigned to operate any sert of | Clibration chiarts. A precision
external equipment when actuated by a received signal from a similar set elsewhere. Originally designed frequencey standard that s use-
for 12 volt operation, power suppl?' 1s not included, as it is a cinch for any experimenter to connect this o
unit for 110 AC. using any supply capable of 400 DC at 133 MA. The ideal unit for use in mobile or ful for innumerable applica
stationary service in the Citizen’s Radio Telephone Band where no license is necessary. Instructions and 5 - 5
diagrams supplied for running the RT-1248 transmitter on either code or voice in AM or FM transmission tions for laboratory technmeian,
or reception, for use as a mobile public address systeni on 8O- to 110 Me, as an FM bhroadeast receiver, . :
as a Facsimilie transmitter or receiver, as an Amaleur Television (ransnuttér or receiver for remote con: service muan. amateur, and ex-
trol relay hookups, for Geiger-Mueller counter applications. 1t sells for only $29.95 or two for $53.90. 3 ter : the @wive awiy
If desired for marine or mobile use the dynamotor wiich Will work on either 12 or 24V DC and suppiy | Perimenter at the wive away

all power for the set is only $15.00 additional. L5t

price of only R75.0M).

1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER®!} iy 9 nin socket to hantic  $49 95

No possibility of good tubes reading “Bad' or bad tubes reading "‘Good’” as on dynamic conductance testers or other
ordinary emission testers Attractive panel and case equul to any on the market in appearaunce...lLarge 41" meter.. .
Calibrated micromho scale as well as a Bad-Good scale . .. Front panel fuse. .. Individual sockets for all tube base
types—voltages from .75 volts to 117 volts and complete switching flexibility allow all present and future tubes to be
tested regardless of location of elements on tube base ... Indicates gus content and detects shorts or opens on each
individual section of all loctal, octal and miniature tubes including cold cathode, magic eve and voltage regulator tubes
as well as all ballast resistors. Name of the nationally knreading “"Good' as on dynumic conductance testers or v»thel_'
Model “C”—Sloping front counter case.......... Ceeee.. $49.95
Model “P”"—Handsome hand-rubbed portable case 1.95-
Ruilt-in roll chart with e.ther of above $5.00 extra.

RT1711 Brand New 12 Tube, 110 Volt Receiver-Indi- TERR'F'C VALU E—

cator-Oscilloscope complete with all tubes and power

supply. Has telescoping hood over scope tubes, which PORTABLE ELECTR'C DR"—L

is equipped with a detachable calibrated screen. llas

centering and amplitude cantrols and two video (Sold at less than established factory price so we cannot mention brand name.)
inputs. A natural for television.............. £39.05 Ouly $18.85 equipped with 737 Jacobs Geared Chuck and Key.

Not an intermittent duty drill. but a tull size rugged tool.
SELENIUM RECTIFIERS. All types are rated at Most convenient type switeh, natural girip handle, and balance like a six-shooter,

I"’recision cut gears— turhine type cooling blower—extra long brushes.
No stalling under heaviest pressure hecaise of powerfnl 110 Volt AC-DC motor and

130 V.A.C. Do not assort to make guantity.

W6oOMA L. .7(.l 10 for 6.50 50 for $31.00 multiple ball thrust bearing.
100 MA 5 10 for 7.00 30 for Other bearings self-aligning lifetime-lubricating Chrysler Oilite type.
150 MA .80 10 for 7.50 50 for Alade for toughest year-in and vear-out service in lant or on construction johs.
200 MA ... 1.05 10 for 10,00 50 for 47.50 Amazing perpetnal factory guarantee assures vou of a lifetima of trouble-free use.
250 MA (..., 1.25 10 for 12.00 50 for 5%.50 259 deposit on C.0.1n’s.  Iull refund if returned prepaid within five davs
CONDENSERS—PAPER TUBULAR 600 WV 001, 002, 005
— HEAT GUN i Ai9e: . 1—10¢: .25—23c; .05--35¢c; ELECTRO-
i e e ¢ Nmtd 3200\“320(5: 10mfd 3 20¢; 3umtd 150v--23¢;
. Ay R . B L. . 20/20mfd  150v 5¢: 20 150v ] 50v H
7~  Streamlined pistol grip heat gun in vivid red housing, that Trav 34(0: itimrd 350‘2{650:oo‘lﬁgcongg‘rsfjsgé)s‘-j‘r?ﬁ'd 8,1;'6%‘:,
£ L delivers a powerful 20 Cubic Ft. per minute hlast of het 45¢; 2mfd 600v—29¢; 3X.1mfd 600v—29¢c. ’
‘w S, air at 160 Fahrenheit. Ordinary Dlowers have small tan
i motors. but this has a lifetime-lubricated AC-DC motor of SPEAKERS Thewe P'M speakers are the finest that are wiail-
the rugged vacuum clegner type, that produees a hurricane able.  AH have heavy oversize Alnico V' magnets.
g ! - ot either hot or cold air. Perfect for hlowing out dirt or 6 for $6.60
: .- ) ¢ ust from radio chassis, drying out ignition systems, warm- 6 for $6.60
ing up carburetors, quick-drying paint, thawing out radia 10 for $9.50
tors or water pipes, ete. Warning:—Keep this away from 6 for $8.70
e vour wife, or she will be using it to dry her hair hecau.e 6 for $21.50
it will do it in half the time of her ordinary hair dryer, o Eéffor 222%;(‘]7
to say nothing of her using it to dry stockings or clothing, or defrost l].]e re}'rigerator instantly, Only . L5 6 ,g,’: $30.00
$12.95. Natisfaction guaranteed or money refunded it returned prepaid within 5 days. "6 for 542:00

SCR-274N COMMAND SET

The greatest radio equipment value in history

A mountain of valuable equipment that includes 3 re-
ceivers that use plug-in coils, and consequently can be
changed to any frequencies desired without conversion.
Also included are two Tuning Control Boxes; 1 Antenna
Coupling Box; four 28Y. Dynamotors (easily converted to
110V. operation); two 40-Watt Transmitters including
crystals, and Preamplifier and Modulator. 29 tubes sup-
plied in all. Only a limited quantity available, so get
your order in fast. Removed from unused aircraft and in
guaranteed electrical condition. A super value at $34.95,
including crank type tuning knobs for receivers.

$595 Takes Both
BIG BARGAINS

I. ALUMINUM GEAR BOX 18x8x7 that con
tains two powerfnl electric motors and two
matched gear trains, 62 gears in all varving
in size from % to 4 inches in diamecter. This
unit is readily converted to rotate a heam an
tenna or _any other similar use.......... $3.00
2. SENSATIONAL FASCINATING, AMAZ.
ING SELSYNS. Nrand new sels mace hy
G. E. Co. Two or more vonnected together
work perfectly on 110 VAC. Any rotation of
the shaft of one selsyn and all others connected
to it will rotate exactly as many degrees in
the same direction, following unerringly as i
the units were connected together hv <haftine
instead of wires. This is true whether vou
twist the shaft of the master unit a frac
tion of a revolution or many revolutions.
Useful for indicating the direction of weathrr

vanes, rotating directional antennas, or con- .
trolling innumcrable operations from a dis PE-]09 32-v°|t Direct Currenl‘ Power Plant
tance. Complete with - This power plant consists of a gasoline engine that is direet coupled to a
diagram _and instrue- Vi 1% /e 2000 watt 32 volt DC generator. This unit is ideal for use in locations
tions.  Per  matched W U {: that are not serviced by commelcial power o to run many of the surphis
pair ..., $4.95 - "‘, iters that require 32V 1M for operation. The price of this power plant is
Iy N only $58.95. We can also supply a converter that will supply 110 V AC from
the above unit or from any 16-32 V DC source tor $12.95.
Cable Address: BUFRAD Minimum order $3.00—All prices subject to change—25% deposit with COD orders.,

N. Y.

Ky

BUFFALO. RADIO SUPPLY, 219-221 Genesee St., Dept. 9-E BUFFALO 3,
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A LEEDS LEADER

50 microamp movement ==
20 \

2560 ohms DC Resistance
S 00

Knife Edge Pointer

4x4Y, Black Bakelite Case
Easily Read Multitester
Scale

This is the exact meter utilized in the G.E. YMW-1A

Lab Type Unimeter $9.75

A Great Special............ Each

SELSYN MOTORS
Just Arrived
115 Volt AC 60 cycles. Transmit-
ters only. Can be used to turn

small beam antenna or as indi-
cators only 315" Diameter X

514" High. Shipping Weight 10

$5.95

Ibs. Per Pair. Special
Per Pair ...........

CS Ditferential

Dual coil with armature pivoted
between coils. All contacts
normally open.  Ogperates 220-
250 Volts, 8000 Ohms each
coil, contacts S.P.D.T. Con-
trols rated 2 amps. at 110
VAC. lIdeally suited for bal-
anced or bridge type circuits N 5
where limited current or power is available. Will with-
stand 12 sG Vihrlation up to 60 cycles at 35,000 feet
altitude. Special low

[T Bacanb 60000080 0000006806050050600080600060 95¢

WIRE WOUND
POTENTIOMETER

100,600 ohm, precision made,
G.R. type, 25 watt, 8" diameter.

Brand $'| .95

N W T T T YT

BT

% e
@us&...g&.ﬁ‘.% e

e

age Control.

TYPE 1226

[3

'@% output @ 9.0 amps. 24 KVA ..
YE TYPE 1156: 115V, input,

%% amps. 6.1 KVA ..

i

v

g
L

£

%
f
4
.

Write Dept. EL

o

e

i 0

Variable Transformer for precise Volt-
Excellent mechanical
construction, design, and durability.

“ww TYPE 20: 115V. input, 0-135 V. output @ 3.0 amps. &
i 0.4 KVA i e e by et $12.50
o TYPE 116: Mounted; 115V input, 0-135 V. output @ ;
o 7.5 amps. 1.0 KVA ., e 2300 s
i TYPE 116U: Unmounted; 115V. input, 0-135 V. out- g s

i put @ 7.6 amps. 1.0 KVA ... . e 19.00 ‘3‘-%‘

& TYPE 1126: 115V. Input, 0-135_V. output @ 15.0 .
L amps. 20 KVA . 46.00

230V. input, tapped at 115 V,,

0-135 V. output @ 45.0

If not rated 259%, with order,
balance C.0.D. All'prices F.0.B.
our warehouse New York., We
'ship to any part of the globe.

S
s

]
8
S

g

The Home of RAD/

75 VESEY STREET
COrtlandt 7-2612 N. Y. C. 9

_.
=
®
o
e
o

i o R e
. . . g PRI-115 Volts—60 Cycle
We have in stock, for immediate delivery, the following surplus Laboratory Instru-
ments, fully tested and guaranteed. Sec. #1-2700 Volts R.M.S.—2MA  Each
9 . . . 2—2.5 Volts—1.76A
General Radio: 107M Variable Inductors; Range Calibrator Modulator; 157A Output # o
222, 722M Precision Variable Condensers; Transformers; Breakdown Testers, 500 3%){3#1,2;3%;3_‘/%1:5 g.necfl\osed 54.50
Psi2A Signal Generator 250:1000 Mec.i  voll Brand New '
2] N 5 avemeters; 7168, T740BG o A . < 0.
Capacitance Bridges; 736A Wave An- ‘gg’wil['oé\éfdfé.1’0_075300\73]&‘.5"’0_0305(?0\/%?(“. .
alyzer; 619E Heterodyne Detector; 821A 0-1500 Volt: 0-150 M.A.: 0-300 M.A. D.C.: Littlefuse—Fuse Holder
Twin-T Bridge; 775A Frequency Limit 785 Industrial Analy}e.r, T
Monitor. T X Fuse extractor Post. Finger Operated
Ferris: 18B Signal Cenerator; 33A, 34A Dumont: 213 Modulation Monitor. knob #442002; complete with all hard-
Crystal Calibrators. G.E.: LU Radar Test Equipment. ware; New List. $3.50 Each. 3 for $1.00
Boonton: 120A V.H.F. Circuit Checker; Distillation Products: Pirani Gauge. LoPAST $~'l.00 o
140A Wide Range BFO; 155A F'M Signal Industrial Instruments: RN-1 Wheatstone G.E. Switch #16SBICE 25 Brand New—
Generator. Bridges; MB8 Megohm Bridge. Individually boxed. Each .......... $3.00
Hewlett-Packard: P-6255B Inter o Shalle s: 89 fas : C.P. Clare Relay—6P.D.T.—Solenoid 3300
Oscillator 510-1000 & 1280-2520 ?"gg.htmn S LU ohms—#A21625—New Boxed. Each..$1.25
L & N: 4223 Precision Resistor; 7655 I’ort- WRITE FOR COMPLETE PRICE LIST . N
able indicators and Standard Cell. All Equipment—F.0.B., New York City. New Bulletin off press—write
Millen: P4E Synchroscopes. Subject: To prior sale
“'eslernﬁ]ilec'tric: RA 90A High Voltage GREENWICH SALES Co'
Power Supplies; SID 353384 VT Regu- THE NATIUNAI_ INSTRUMENT cu
lated Power Supplies; TS/5AP Range Cal- - ey : 59 Cortlandt St
ibrator (Sweep Marker Generator); 15154, FAR ROCKAWAY, N, Y, CLiLLy N
D 152213 Modulator Oil Units; TS8/ADPQ-5 Cable Address: NATINSTRU, New York Tel. Dlgby 9-3813 New York 7, N. Y.
The FOR SALE
5 9
KELLOGG DEHYDRATOR PARALAX SINGLE COMPUTERS
An. all purpose self-reactivating dehydrating unit. iiode s ZCHIGESR
To be used for removing moisture from gases. Numer- 85 NEW—and in original cartons—
ous applications in the fields of Physics, Electronics Shipping weight 85 lbs. Prices on appli-
and Chemistry, Dual insulated tanks with thermo- cation.
statically controlled heating elements, $
Complete. with 20 1bs, of Silica. a6y ) @ 0 1000 PELI7C POWER UNIT—G o 12 ¥
heating elements, shutoff and safety o Ll el S .
Lots of 100 or more—3$1.25 each. Write
valves. F.0.B., N. Y. .
. for further details,
t
INTERSTATE Appliance Co., Inc. CRABTREE'S WHOLESALE RADIO
Dept. XD, 600 Broadway, NEW YORKX 12, N, Y, 2608 ROSS AVE. DALLAS 1, TEXAS
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And Specialized Electronic Components
FULL WAVE BRIDGE TYPES FULL WAVE BRIDGE TYPES FULL WAVE BRIDGE TYPES
Input Output Input QOutput
0-18VAC 0-13*VDC 0-54VAC 0—40*in)(l Ol—glx:{’]ic 0921:&“6(2
Type# Current Price Types Current Price Typef Current Price
B1-930 250 M $.08 B3-150 150 MA. $1.25 B2-150 150 MA. $.98
B1-500 500 MA. 1.95 B3-250 250 MA. 1.95 B2-220 220 MA. 1.25
1 AMP 2.49 B3-600 600 MA. 3 .2‘5 B2-300 300 MA. 1.50
5 AMP 2.95 Input Output B2-450 450 MA 2.25
3 AMP 3.49 0-72VAC) 0-54*VDC B2-600 600 MA. 2.95
5 ANP 5.95 T C ¢ Pri B2-1 1 AMP. 3.95
5 AMP 7.95 BITIX2 1 5 AMP $7.95 B2-2 2 AMP. 4 95
10 AMP. 9.95 Ba 3&5 35 _\i\”,' '15'95 B2-3 3 AMD. 6.95
15 AMP. 13.95 B4_5‘ 5 MP. 17.95 B2-5 5 AMD. 9.95
B BB |N T | B GENE B
25 AMD. 20.95 Input Output -7X 5 5 AMP. 3.
30 AND. 24.95 - - * ~ B2-10 10 AMP. 15.95
0 :\‘\ﬂ). 3795 0-115VAC 0-110¥VDC B2-15 15 AMP. 2495
50 AMP. 32.95 Typ(‘! Current Price B2-20 20 AMP. 27.95
60 AMD. 36.95 B6-150 1 $1.95 B2-30 30 AMP. 36.95
B6-250 2.95
4.95
o
Three Phase Bridge Types 8
Input Output 1‘2’32 CENTER TAPPED TYPES
%«vlg:;’/\(l (‘urrento_lso*lyr?c(é 2};'95 Input g
3B7-4 4 AMP. $32.95 15 LIRS Usindle
3B7-6 6 AMP. 48 .90 36.95 Typef Current Price
3B7-11 11 ANP. 65.00 Input Output Cl-10 10 AMP. $7.95
Input Output 0-231VAC 0-180°VDC i SRRt TR
07234VAC 0-250*VDC Type ¢  Current  Price C1-10 30 AMP. 21.95
DA SO R B13—4 4 AMP.  $54.95 Ci-50 50 ANP. 25195
S L $56.00 B13-7X5 7.5 AMP. 63.95 C1-80 20 AT, 3493
D1 SOMUEA TS 81.50 BI3-10 10 AMP! 69.95 G180 130 AMD:  36.95
CRYSTAL MIXER ASSEMBLY, S band, 3B13-11 11 AMP. 110.00 ' ’
type N fittings, variabl ill " in- . B n > "
jection coupli%sg, $§{)]0a ¢ oscillator in * Select Proper Capacitor From List Shown Below, to Obtain Higher D.C. Voltages Than Indicated
THREADED FEED THRU CERAMIC RECTIFIER MOUNTING BRACKETS RECTIFIER CAPACITORS
CAF {\CI’.I()RS, 50 mmfd, 1000 v DC, For Types Bl through B6, and Type C1 ..... $ .35 per set CF-13 6000 MFD 10VDC $2.49
100 for $10.00. For Types BI13 .. ... i, . .80 per set CF-14 3000 MTID 12vDC 1.69
For Types3B ..., ..., e te e e .. 1.20 per set CF-15 6000 NMFD 12vDC 2.95
DISC TYPE FEED THRU SILVER BUT- = ME 5V
Y v 5 Cr-1 1000 MFD 15vbC .98
TON CAPACITORS, 300 mmfd, 500 v CF-2 2000 MFD 15VDC 1.69
DC, 100 for $20.00 o 2 :
' M RECTIFIER TRANSFORMERS CF-3 1000 MFD  25VDC 1.69
X BAND S.W.R. Test Sels, TS-12/AP, All Primarlés 115VAC 50/60 RECTIFIER CHOKES 8;:‘;82}3338 lel)’ jgzgg i-‘;g
e e es f Typet Amps, Pricel |Cp.5 1500 MFD  30VDC 2.49
X BAND POWER METER, TS 36/AP Typer ~ VoltsAmps. Pricel lmys 03Hy 2 $2.25] |CF-6 4000 MFD  30VDC 3.25
E AL ER M » TS 36/AP, XF10-18 10 18 3.95 ) 3 : e
ety BT 1018 392 |avs 03Hy 3 2.95| |CF-7 3000 MFD  35VDC 3.25
TXF36-2 36 2 3.95 HY5 .02 Hy 5 3.25 CF-8 100 MTD 50VDC 98
X BAND WAVE METER, TS 38/AD, new. TXF36-5 36 5 4.95| |mysxs .02Hy 8.5  7.95| |CF-16 2000 MFD  50VDC 3.25
’%“{f;?A}g g? }0 1{3? HY10 02 Hy 10 9.95 Cr-17 50 MFD 150VDC .59
o g -y ; Pra o N 36— b 15 . ) - 200 MFID 150VDC 1.69
X BAND POWER LOAD, T'S-108/AP, new. TXF36-20 36 20 17 .95 Y12 L1256Hy 12 12.95 g;_?o 580 ;\IFI) 200VDC  3.25
TUNING UNITS for APR-4 and APR-1 re- All TXF Types are Tapped| |HY15  .013Hy 15 13.95] [cp-11 100 MFD  350VDC 2.25
ceiverg, TN-19 975-2100 me and TN-5H4 t0 Deliver 32, 34, 36 Volts. CF-12 125 MFD 350VDC 2.49
2100-4000 inc, new.
10{ Cm OSCILLATOR BC-1096-B  with ELECTROLYTIC CAPACITORS METERS
36 me pre 1F amplitier 1078 13, klys- . A.D.C. 506 2” Rd., Bakelite case..$2.95
tron power supply and 417-A Kklys- (Efofz oLfoltoso 8.{ M ¥ “\’;:;lt):n#ﬁobz) R[l'..fl ..... e ...... 2.95
tron, 110 v 60 cps, new in transit- 100 MEFD 50 VDC $2.20 $19.00 0-3 . Weston w/shunt 2%” Rd., aircraft
case, p/o SCR 584, $125.00. 50 MFD 150 VDG 2.00 18.5¢ 2.95
8-8-20 MFD 350,150 VDC 4,70 43.00 [o]
CALIBRATED § BAND fixed attenuator, "20~]28 %li’]f; 400‘:-1328 XRS ;gg gggg (]
_20-2 8 i MEF > . 5
19.8-20-2 db. type N fittings, $10.00. AR 130 Vne 320 3000 o shunt, 2157 RY.. aircraft o
MICROWAVE TEST CABLE. 15 RG-9U B ol O COR G DO 22200 ) U3 Round. :
cable with UG-24U connectors 15 feet *44?)1'0‘[1};]))111;!-1;%?/[‘)?.)(: 420 36.00 (o] . West 214" Rd., aircraft type. .. 295
long $4.00, 8 feet long, $3.50.
LOSSY CABLE, 10 dh at 3300 megacycles, “A"” ELIMINATOR KIT KC 1-10
tvpe N connectors $3.00, MOTOROLA HEATERS #
TYPE N CONNECTORS, UG-10, 12, 21, 22, Ideal for boats, air-
24, 25, 27, 30, 58, 59, 83. 86, 190, 201, 245, cratt,  toto - dark -
and UHF connectors 80O 239, 'L 259 83 ?'1‘;“’“‘:' % 1‘:‘ cab-
1AP, U_(; 2(:11,_cnm]11(>_te with center con- ln:é é‘\l ”_‘2*\ Teat-
tacts, immediate delivery. er is of the internal
cotnbustion type using
RADAR RECEIVER, BC 1068-A, 150 2/60 gasoline as tuel. The
megiacycles, individual tuning for the uAuit operates on 24
r.f. stages, bandwidths 4 megacycles, VD and is l.hen'mt
115 volts, 60 cps. 11 tubes. $45.00. controlled to use mini-
wum elecirieal {)()\\ exl
GENERAL RADIO PRECISION WAVE- heltis Shaet Ttar Gt
METER. tipe T'.’4A, range 16 ke to 50 hours ot operation
megacyeles, .259 accuracy, V. T. V. M. with heat output of for Auto.Radio and similar service work., has
resonance indicator, complete with ac- 15,000 BUT.U. The always heen in the high priced range. Now, tor the
cessories and carrying case, new. blower, which supplies 125 cubi¢ ft./min. of heated first time, we are presenting a fine quality unit in
air, can be !‘]15"‘1 "; & (l'.o“} 'u_r“(m'ulattor d)""’t‘lr:ﬁ kit form, embodying the essential eomponents nec-
>  Transfor . 190 AT R warmer weathel.  Supplied with remote contr v 1 truct A eli t t
Pulse Transformer, 132-AWFE, $3.00. nnit,  flexibl staintess steel exhaust, air duct }tﬁgtee’vi}l‘nfeiltf:~\:‘lltLh g;::, appﬂ,‘\ulluu?mll); ;:m:t
Pulse Transformer, Utah 9280, $1.00. elbow, and spare parts H)]ng sf‘m};!?ngfle(}eguf;x( :‘x\l(‘*?:/ s(clflxl\\u‘«mxlztm“nllll(lt:‘le}?lln]m%
. . . With instruction and maintenance manual. cian.  This kit is designed to operate from a
Pulse Forming Network, 20 kv, 92 micro- . n 115 V A.C. 50/60 evcle source, and delivers 6
second, 50 ohms, $25.00. Specially priced cell filtered, at eight amberes, with a m?a
1alm;. of ten amperes. Complete B
RADIO COMPASS RECEIVER, Bendix $1 9'50 with simplified instructions. Price 19
MNZ6A, 150-1500 ke, 12 v. new, $40.00,
i ippi i type 3. All prices subject to change without notice.
0-350 volts, 10006 ohms per volt meter, To avoid shipping errors, kindly order by typ # P ,
Westinghouse NX 33, $1.50. ATTENTION! !'! Minimum order $3.09. No C.O.D.’s under
INDUSTRIALS, EXPORTERS, SCHOOLS, 0, 8 D Add
GOV'T AGENCIES, LABORATORIES. $25.00. 25% deposit on C.0.D.
ELECT Ro IMPU LSE Our engineering staff is at your sefvice to 109% for Parcel Post. Terms: Net 10
facilitate the application of rectifiers to |
your specific requirements. days to rated concerns only.
LA Bo RATO RY Write for quantity discounts on company i
letterhead. Orders Promptly Filled From Our Stocks
o6 Mochonic St Fed Senk M2 OPAD-GREEN COMPANY
-
Red Bank 6-4247
71 Warren St. Phone: BEekman 3-7385 New York 7, N. Y.
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color-coded rubber insulated clip leads.

lower range scale.

’(IU\{A 5V 3A, 2%V 24,
A

5832 Hegerman St.

Mirrored scale 315" long, knife-edge pointer.

Basic movement—approximately 12.5 ma.

TV and SCOPE POWER TRANSFORMER Pri
117V GO ¢y, SPcundnne\ 2000V 10MA, 1000 VCT
5 1A, 12,6 S‘(Bg

AN/APS-15 3 CM ANTENNA ASSEMBLY, $33.25

HYDRAULIC SERVO CONTROLS--Sperry Type F
o1 equivalent. Set (Transmiitter and Recc;i;gr&d

2IX2.879.... $.49
FG-172.. ] 1480
FG-235A.... 4

whase 4

$3.95
10 for $35.00

PORTABLE
D. C. AMMETER

HOYT TYPE 515
RANGE 0—15 AMPS

Molded bakelite case dimensions 41" x 514" x
214", Snaps in place in black wrinkle-finished steel case 514" x 6'' x 234"". Furnished with 3 ft.

Shunt readily replaced permitting conversion to

Individually packaged in moisture-vaporproof packing.

CRYSTAL RECTIFIER TEST SET TS-ZW,U.8
$11.82

TRANSFORMER—Westinghouse hypei~il core. 1°ri
115 V 60 cv, % KVA, Sec 2407240 V.., .. $11.50
FILTER CHOKE—Henmmu]ly sealed 10H atssmg
8

GENERAL Efectric Linuid Level Transmitter, $2.44

TUBES

2050 3APY....... $2.44
8020 . 724B..... .. 3.22
8013.

1625. .

WRITE FOR OUR BARGAIN BULLETIN

LECTRONIC RESEARCH LABORATORIES

Philadelphia 24, Pa.

Phone—Cumberland 8-4737

9 KULIK STREET

ELECTRONIC SPECIALS

—Priced Right—

Switches—15,000V, 5 Amp., SPDT Motor Driven 110/1/60............... $ 42,50
RA-38 Power Supplies, 15,000V DC, 5 Amp. Output 110/1/60 Input........ 275.00
RA-58 Power Supplies, 15,000V .035 B..............c0oivinniunnnnn.. 140.00
RA-34 Power Supplies, 1000V—350 MA-DC 12V, 14A.Ac, 12V, 2A, DC. . .. 95.00
SCR-533-T2, Trailer borne radar IFF's....................ccoouo ... 1,300.00
50 Watt Portable Broadcast Transmitters complete, Turntable, mikes, etc..  750.00

Million Items in Stock—Let us know of your needs

VETERANS SALVAGE CO., Inc.

CLIFTON, N. J.

Phone: PAssaic 3-6370

We Offer

For Immediate Delivery
THE FOLLOWING:

15000 Selenium  Rectiflers 75 mils 110
VOIS ot e e e e e $ .25
5000 Electrolytic Condensers 3000 mfad. '}
volts metal can 1%” x 1" $ .10
003 MED, 200 V Condensers. . . .. $ .05 ea.
1000 Nou-Polarized Electrolytic Condens-
ers Cap. 20 + 10 mfd. 350 v and +5

5 mfd. @ 150 v, in metal can...... $ .39
40 4 20 + 10 @ 450 v + 20 @ 25 v F.P,
type standard brand..............5 .69

12500 Phone-Radio Switches. ... .. .. 8 .10

15000 3 pole 1 position rotary switches $ .10

Buss Fuse Holders type HCM for 1,” long
fUuses ...t $ A3 ea.

Solar Bypass Condensers—1 mfd 400 volts
w/leads at each end and bracket in
center ...l $ .12 ea.

Philco replacement %7 Speaker Cones in-
dividually boxed ............. $ .10 ea.

Tubes—1299, 1299A, %003, 9004 Standard
Brands individually boxed..... $ .19 ea.

Transformers—110 YV 400 cs Pri. 3 vV .8
amps. Sec. 1" x11/16” x * Bendix par
No. PB17237.. .. ... ... .......... $ .39
110 V. 400 c¢cy. pri. 220 v. sec. pri., and
sec. in series Bendix part No. PC
DS e N LT R T I T $ .69

Large quantities of mica condensers
in all sizes at low prices

All Merchandise Guaranteed
Write, Wire or Phone

ROLLY RADIO & TELE.
MFG. CORP.

115 W. BWAY,
NEW YORK 13, N. Y.
BARCLAY: 7-6063

BOONTON 120A VHF
CIRCUIT CHECKER

This instrument was developed by the Boonton
Radijo Corp. to permit checking at VHF: Capaci-
tance, Inductance and complete Resonant Circuits.
Ydeal for Television and FM_ Tuners, Quality con-
trol, etc. Four Frequency Ranges. Avaijlable for
immediate delivery.

Catalog price is $320.00—O0ur price is $150.00 f.0.b.
N.Y.C. Reconditioned, in good operating condition,
subject to prior sale.

THE NATIONAL INSTRUMENT CO.
FAR ROCKAWAY, N. Y.

RADIO ALTIMETERS

Transmitter-Receiver RT7/APN.1 Complete with 14
tubes—d415 to 460 me. MT-14/Arn-| shock mount
inctluded—Navy inspected.

Brand-new ............... ... ... $17.50 sach
GLOBE BASELINER

Model #G-1401—Provides a baseline (Zero voltage
reference line) in visual alignment systems.

10 day delivery....................... $49.50 each

""CANDOHN’’ RESISTORS

50,000 Type FH—90 ohms tap at 50 ohms—10 Watt
—Lots of IM plus, Special at..$25.00 per 1,000

All prices FOB Bridgeport
Globe Products Corporation
870 Maplewood Ave.
P.O. Box # 7 Bridgeport, Conn.

—RADAR SETS—

MODEL SF1, 10 cm, new,
complete with spares.$1,800.00

also—Model SL1, 10cm: Model
APS/3 and APS/4, 3 cm;
APR/4—TN /54 Tuning Units.

LERU LABORATORIES, INC.

360 Bleecker St. New York City 14

SHEET METAL MACHINERY
NEW and Used — Brakes — Shears
Forming Rolls — Folders — Punches —
Di-Acro, Pexto, Niagara & Whitney Equip-

ment.

R. D. BROOKS CO., INC.
Han. 5226

361 Atlantio Ave., Boston, Mass.

RECORDING EQUIPMENT

Rek.0-Kut 16” Master Pro M- SS
recorder: Audax head 8 MS

Rek-0-Kut 12” dual speed nlayhack

Rek-0-Kut balance meter for rack mounting

3—lead screws: 1.0, 120 L.P.l.; O.1. (05 L.P.I.;
0.1, 120 L.P.}.

. dual speed

2—Astatic 400 pickups

1—50 watt R.C.A. power amplifier

I—shure %55 microphone

Meter and amplifier mounted in rack

Complete, assembled and mounted in custom built
cases. Ready for use.

Practically brand new, original cost $870
now only $400,
¥FS-5992, Electronics
330 West 42nd Street, New York 18, N. Y.
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GRAIN of WHEAT LAMPS

Photograph 3 times actual size
Glass bulb Ya"x3s"
Soldering iron remuves lamp from

base
Mazda G. E. 323 3v. .19A
Used for illuminating Meters,
Compass Dials, and Airplane
Instruments.
Great for Models, Doll Houses,
Miniature Trains, etc.

Post
Dozen...... $1 .50 Paid
Also have G.E. 328 6v. .2A and 322

Operates on Flashlight batteries. speed depending
on the voltage. Fairly strong on 6 volts, full power
and speed on 27 voits. Designed to be used in
bombsights, automatic pilots, etc., 250

RPM. FEW MOR

100 Watt Soldering Iron..... $] 30
HAYDON SYNCHRONOUS
MOTOR

12 Volt,

to operate switches, etc., can
be had either | Rev. per hour
or t Rev. per minute at this

SPECIAL $3.85

PRICE
Many other speeds available at $4.95
EST. EST.

#» BLAN &

Experimenters and Inventors Supplies

Industrial Power Supply Equipment

TUBES
TRANSMITTING THYRATRONS RECTIFIERS
RK75/307A . 4.50 2D21 Min.... . .. 70 FG32 . . . . 4.00
450TH/6C21 ..22.50 3C23 4.75 3718 . 595
750TL 42.50 FG81A . . 4.75 531 18,00
WL533 750w U.H.F. CeA .. ... ... .. .. . 850 872 1.75
Triode .. .. .17.50 31822 L 2.95
T14AY Magnetron. .. 9.50 All Tubes New, Boxed and of 289414 6 amp. Rec-
730A Magnetron. ... 10.75 Standard Mfg. tagons . .......... 3.95
RECTIFIERS — Dry Disc Type — CONDENSERS
Continuous Duty Ratings 500 Mfd 50V dry Electrolynce ...... .95
© 180V. A.C.—400 M.A. D.C. G.E Full VAT A CRIS -3
Wave Bridge ........... 6.90 2 Mfd 2500V Oil. ... .. . 240
e 35V. AC. 1.8vV. D.C. 1.0 Amos FuII 2 Mfd 3000 Oil.. ... P . 275
Wave Bridge ............. ... . .... .90 .25/.25 6000V D.C. or 125 Mfd—
e 65V. AC—22V. D.C. @ 3.0 Amps. A ACllsseoo e Se e ot 218
Full Wave Center Tap... .. ... ... .. 1.20 1001/25,000V MIC(‘I """ 25'00
® 36V. A.C. 200 Mil D.C. H.W. .. 75 50 MMF 32 KV Tubular vacuum . 4.95
e 36V. A.C. 22 Amps. D.C. FuII Wave
Bridge ... ... 375 | RELAY
_ RC-117—Westinghouse Time Delay Current
* 3;":% Aﬁﬁage].e Amps. D.C. G. E FuII 4.40 Relay, Type SC-M .2 to 1 amp A.C. or D.C.
""""""""""" : .8 amp continuous rating. Rating 20-409,
¢ 154V, A.C.—600 Mil D.C. Full Wave drop out ratio $12.95. Net Wt. 3 Ibs. Dim.
Bridge .............. ... ... .. . 6.85 3" W x 5 D x 53" H.

NEW RA38
POWER SUPPLY
115V., 60 cyc. input adjustable output 0-15,

000V. A.C. or D.C. @ 500 Mils. Complete with
set of New Tubes and remote control. Ship

ping weight 2100 $250.00

fbs, ..., ...
64 Dey St., New York 7, N. Y.

CLARE RELAYS METERS TRANSTATS

No. R30 3500 obhm 6MA M-140 AB Weston Model 476-3" A.C. Ammeter, ® 115 V. 50/60 cycle input 103-126 V.
SRDIgcalcanlEadclea; 3 Amps. full scale, Calibrated 0-120 Amps., output @ 2.17 amps.............. $9.95

Nos.Pgls 2&)0 ohn413¢ Zeiv flush mounting with 40/1 current trans. . $8. 50 ® 115/230 V. 50/60 cycle input 0-260

No. R58 150 ohm 12v Net wt. 3 pounds V. output @ 2V amps. ... ... ... ... $21.50
331032 ﬁ?ms.'.’.s.TAch";:f M-143 A.B. Weston Kilovoltmeter-3”. Model ® GR Variae, 115 volts 50/60 cycle in-

ALLIED RELAYS
PDT Dbule Br 20A
T L L, 10
50 ohms 12v DPST N. 0. ¢ ea.
goMﬁsRlesla;'] No. RIG 240 ohms 23V 4P079 ¢|0A.

No R3I 40 ohms 12v SPST N.
TRANSFORMERS & CHOKES

1500v C.T. at
2.5a,
115v  50-60¢

$4.89 ea.

Pwr Trans:
150ma, 6.3v
I.6a. Sv 3a,
pri G.E. ...,

Fil  Trans:
6.3v 8a. 115v
50 - 60c  pri

.E.
$1.95 ea.

3 hv 5ma 325
ohms 1 9/167 ‘
dx 1%”h

25¢ ea.

20hy i5ma
975 ohms

29c¢ ea.

G.E. JY 17 Current Transformers.
50 to 5A, 240 volts, 60c circuits.

Minimum Order $2.00
Prices F.0.B. Our Plant

$7.50 ea.

Um’versa/ g

301, 20 KV. @ 1000 ohms per volt, flush type
calibrated for steel panel mountings with 20
meg. 20 KV Weston resistor complete with clips
and standoff insulators. . $18.00

Net wt. 4 pounds

Multimeter, supreme model 543-s..%$12.95
R. F. ammeter Weston 425-0-3 amps.$5.95

T-103—Voltage regu-
lator Transtat, Ameri-
can Transformer Co.
Spec. 29145 Max KVA
output 11.5 50/60 cyc.
0- HSVVS(';OO amps. or
230

$75.00

amps.

Net Wt. 134 Ihs,

Dim. 25”7
shaft ear)

Wx16"Dx17%" 11
tEncl. ¢

TRANSFORMERS

put 0-135 ‘v output @ 5 omps cased.$14.50

® 115 V. 50/60 cycle input, 0-135 V.
output @ 10 amps............. ..$24.50
THERMOSTAT SWITCH. Fenwall —50°+400°
F. 110-220 V. 2500 watt contacts, adjustable,
$1.60

KY Meter Multiplier resistor 1
noninductive Wire Wound

T-102—Filament Transformer,
American Transformer Co. Spec.
29106, Type WS .050 KVA, 50/60
cyc. Slngle phase, 35 KVA test,
12 KV D.C. operating. anary
115 V, secondary 5 V., 10 amps
with mfegral standoff insulator
and socket for 250T, 371, 872,
5563, etc. rectifier

tubes

Net Wt.
"D x ]..

53% lhx Dim. 6%” W x
.0.AL

eneral corp.

I 365 Canal St.,

BOONTON

140-A BEAT FREQUENCY GENERATOR

Range 20 CPS to 5 MC. Output Voltage | MV to
32 Volts. We have one unit for immediate delivery.

RECONDITIONED GUARANTEED

THE NATIONAL INSTRUMENT CO.
FAR ROCKAWAY NEW YORIK

ELECTRONICS — September, 1948

PE-95G GASOLINE GENERATORS

10 Kw, 1009 P. F. 120/240 V. 60 cycle,
single phase. Remote start, new, export packed

with spares, tools. Gross wt. 2128 Cubic 70

$850.00

ONAN GASOLINE GENERATOR—
Type CDO

73004-A (for TBW Radio Equipment) 120 V.
800 cycle smgle phase @ 9.8 amps. and 14
V. DC @ 20 amps. New in watertight metal
cuse $140.00

All merchandise in ‘‘as new’’ condition.
weights. Terms are 309 with order, balance C.0.D

WESTINGHOUSE—Type AB**
De-ion circuit breakers

Thermal trlp——-wnhout enclosure 3 pole—50
amp frame size

Style 545-389 D 15 amp rating..... 9.50 ea.

Style 545-391 D 25 amp rating. ... .. 9.50 ea.

Style 545-393 D 50 amp rating. ... .. 9.50 ea.

HEATERS

H- M‘?—Chromolox strip heaters, 300 W, 115
Vo (Vax1Vex127) oo $1.00

Add apnmxlmately 20% to net weights for estimated shipping

All prices f.o.b. Los Angeles Warehouse.

Write for additional detailed information on any of the above items and for special quantlty discounts.

1527 E.
Seventh Street

wwwamericanradiohistorv com

Los Angeles
California
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G SEARCHLIGHT SECTION @@

83-1R
Py 83 SERIES
No. An. No. Description Price
83-1SP (PL259) Plug ... ..... ea. 22¢
83-1SPN  (PL259A) Plug .............. ea. 22¢
@ 83-168  (UGI76U) Reducing adapter for
RG 29, 55 and 58U. Use with
83-1SPor 83-1SPN_ .. ... . .... ea. 12¢
83-1R (S0239) Receptacle .. .... .. .ea. 28¢
@ 83-1AP (M359) Angle Plug adapter . .ea. 22¢
83 1T M358) Connector . ...... ... ea. 98¢
83-22R (UG103U)  Receptacle. ... .... . ea. 35¢
83-22SP  (UGlozU) Plug. ... .. .. ..ea. 3%¢
® Minimum_Quantity — 100 of a type

COAXIAL CABLES

o RG22/U RG 58/U
RGS5U .. .. per 1000 ft.. ... . . .. $45.00
RG8U ... .. per1000it.... .. $40.00

4 RG11U. ... per 1060 Mt.. .. . . . . . $100.00
RGI2U. ... . per1000ft.. .. . . ... . $175.00
RG22U..... per1000ft....... ... . . $125.00

® pGoU . per1000ft.......... ... . $ 37.50
RGS58U... ... per 1000 ft.. ... ... ... .. $59.00
RGS59U. ... per1000ft......... . ... $45.00

® RGe2U...... per 1000ft................. $ 45.00

Prices based on minimum quantity of 500’ of a type.

BIRTCHER TUBE CLAMPS
——lTGF-:-\I 926 A....19¢ ea. 926 B5 ..19¢ ea.

® - -j;-._\ 576 A2 ..19¢ ea. 926 B33..19¢ ea_

ThiT 1 926B....19¢ ea. 926C... .19 ea.
: = 926 B1...19¢ ea. 929 1....29¢ ea
[ ]

TYPE F2L MICA CAPACITORS
° CM 70 TYPE
H 024 MFD 1500 U, Pk. Wkg. ea. 75¢
033 MFD 1500 U. Pk. Wkg. ea. 75¢
® - 056 MFD 1500 U. Pk. Wkg. ea. 75¢

0001 MFD 5000 U. Pk. Wkg..ea. 75¢

* LIFE ELECTRONIC SALES

91 GOLD STREET, N. Y., N. Y,
TELEPHONE DIGBY 9-4154-5

7,000 NEW STORAGE BATTERIES

PORTABLE TYPE

Plastic and Hard Rubber Containers
waterproof, lead acid type terminals, 6 volts, 15 amp. hrs., 3 cells, 2 volts
each, 1%2 amps. for 10 hrs.. size 42" width by 42" length by 5% " height,
manufactured by Willard and Gould, packed in wood boxes of 9, 12 and 18 each.
At $2.00 each, f.o.b. Allentown, subject to prior sale.

PHOMNE

JI-7497

Sample orders upon request

W, f?mfc}mwdtj’.- & Souns PHONE

214-222 HAMILTOM STREET

d-FT498
ALLENTOWM, PA.

FOR SALE
TRANSFORMERS

Western Electric transformer 223A per
D-163041 torroid type core imped-
ance 600 to 600

W.E transformer D-161929 torroidal
COTE . it iiim it $ .95

W.E. transformer D-161634 torroidal
(1) e BB G e E0 OB REG B0 B oA RN O0E 000 $ .95

W.E. retard coil 307B per D-161818B,

10 henries ........................ $1.00

W.E. telephone induction coil 178A per
D-162927A ........... .. ... $1.95

FILTERS

W.E. 128B per D-165796 V.F. low pass
600 ohm impedance .............. $3.95
W.E. D-165627 band pass 600 ohm
impedance ....................... $1.95

MICA CONDENSERS

.00005 CD 5000 test transmitting type
per 100 .......................... $19.50

per 100 . ... ... ...ieii. $29.50

SILVERED MICAS
W.E. .0994 type AR per D-162051
*+15% 250 wvde. ... ... $1.95
W.E. .0002 402D 300 wvdc per 100....$9.50

MICELLANEOUS

W.E. regulated power supply KS15036,

115 VAC operated, 135 wvolt, DC
output, complete with tubes...... $25.00
Varistor 34A per D-162482........... $1.95

Telephone switchboard cords, 2-con-

ductor tinsel rubber covered 615’
long, both ends lugged..per 100 $4.00
per 1000 $35.00

Write for Quantity prices
No orders less than $5.00 accepted

RAILWAY COMMUNICATIONS, INC.
P. O. Box 1783 Phone 2-6487
Lincoln, Nebraska

FOR SALE

THESE ITEMS SURPLUS
TO OUR PRESENT NEEDS

4—Scott SLRM—New. .. .$125.00 ea.

2—Lyman CM-10 | Inter- 5.00 ea.
1—Lyman CM-20 | Com 10.00 ea.
1—Lyman CM-205 [ Used 2.50 ea.
2—Lyman CM-30 | Good 10.00 ea.
1—Leland—"4 HP-32 v dc

Motor Used . ....... .. 10.00 ea.
2—250" Rolls—DHFA-3

New ... ... ........ 25.00 ea.
1—PE-73-E DM Unit 2.50 ea.
1—BD-77-C DM Unit .... 250ea.
1—PE-73-CM DM Unit 2.50 ea.

2—GE—27 v/60v-530w

Amplidyne M/G . ... .. 2.50 ea.
1—RCA-AVR-20A-Rec. 10.00 ea.
2—RCA-AVT-112A-XMTR  10.00 ea.

ELECTRONICS DISTRIBUTORS

P. O. Box 5455
JACKSONVILLE 7, FLORIDA

MEMOVOX
REFERENCE RECORDING EQUIPMENT

Record 621, Minutes on each side of a
1614 MemoDisc.

4 Model AA Dual Rack-Mounted continu-
ous recorders.

3 Model AP Portable Recorders. Com-
plete with Playbacks, Monitors, etc., and
a large quantity of MemoDiscs.

WRITE FOR COMPLETE INFORMATION
AND PRICES

THE NATIONAL INSTRUMENT CO.
FAR ROCKAWAY NEW YORK

ELECTRONIC TUBE-MAKING
MACHINERY

For manufacturing radio tubes, electronic
tubes, cathode-ray tubes, lamps. New and
used. Reasonably priced, satisfaction
guaranteed.

AMERICAN ELECTRICAL SALES CO.
67 E. 8th St. New York, N. Y.

BRAND NEW
WESTERN
ELECTRIC

35 Watt Driver Unit

FULL
FREQUENCY
RESPONSE

Orig. Gov't Cost $40.00
8 Ohm Voice Coil
Will Handle
Up To 55 Watts

Built to the highest standards of electrical and

mechanieal tolerances to insure peak efficiency an}i

perfect alignment for greater efliciency. A hreak-

down proot diaphram of plastic replaces the old

metal type. Completely impervious to climatic

changes and corrosion. .

The most rugged unit ever built, shock-

proof construction, can be used as $ 95

Tweeter with your Wooter or as a driver .

with your own projector outdoors or

indoors. Each
In Lots of 10—$49.50

Brand New In
Sealed Cartons

GENERAL
ELECTRIC

AMPLIDYNE

Manufactured for
U.8. Air Forces

o ]
Input- 27V-D{. Output 60V
$ 95 530W. Shaft approx. 17-dia.
. 1%” air cooled by removable fan.
Unit measures 11%x5%
A WIRE BUY ! ' I $30.00

No. 18—7 strand Black Plastic Vinelite indoor and
outdoor wiring. 0.D. 1%” on 27”7 reel. 15000 ft.
$270.00 value. Lifetime covering—100 uses.

Send Check or M.O.—No C.0.D.’s

74 Cortlandt St.
MANUEL KLEIN o507\
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HIGH VOLTAGE
POWER SUPPLY

#B103—Provides from 1 KV to
5 KV D.C. at 1 ma. for Tele-
vision Nuclear Research, etc.

External power required 6.3V
60 cycle A.C. and 250V D.C.

Entirely enclosed in Aluminum
Case....3% x 4% x 4% high
Other voltages available
#B101-10KV @ #B102-30 KV

Laboratory models available for
prompt shipment. Inquiries for
production runs are solicited.

Precision manufacturers of all

types of IF and RF coils,
chokes, and transformers.

ESSEX

ELECTRONICS

Berkeley Heights, New Jersey
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NED-RIBBONY

reproducers

MICROWAVE—-
VERTICAL—studio 99
LATERAL—studio &1

The finest performing reproducers—barring none
“The Standard by Which Others Are Judged and Valued®’

other models
ter every purpose

MUSIC CRITIC AND

OF RECORDS bl
oy E?:w?unu reprﬂﬂ“.‘“ :'::f Skl
better than anything eise | have. thun em.,mg

heard, — anywhere.” iy Cused.'

RADIO STATION: Our ‘experience
with TUNED-RIBBON lateral re-
p_rmlut_iign xompels us to seek
‘improvement in our vertical re-
prodiction as well, by o chonge
fo rour ‘STIHHD-Q‘? Fleuse sl'ﬂp

osione. o
" do ué o big favor an e Mow AU
5;?: ﬁ;nmm TUMNED- mnsal: : ;;# hored < torvice, b .
order  Thursdoy sure? We o buy f;?“ mishan la:-.'iham’ g
your biggest boosters.” S i ¥ keep on dei.lv i
Meets every requirement -

® NO INTER-MODULATION DISTORTION
¢ Your EARS will easily know the diffierence!

What is the life of a “Permanent” needle? Write for Complimentary
Pamphlet on this important subjeci.

AUDAK COMPANY

500 Fifth Avenue New York 18

“Creators of Fine Electro-acoustical Apparatus since 1915” |
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FIXED ATTENUATORS

Daven fixed attenuators are precision built, accurately calibrated networks.
These units are extensively used in major broadcasting installations, motion
picture sound studios and as laboratory standards of attenuation.

Some suggested uses are:

. LOSS: Introduction of a fixed known loss.

To reduce level
To equalize several incoming lines
As laboratory standards of attenuation

. TRANSFORMATION To trarsform or

change from one impedance to another without
introducing frequency or reflection errors.

The following fixed attenuators are our standard type units. Unless specifically stated, any stand-
ard impedance or loss is available upon request. Frequency range, unless listed, is from zero to
50 KC for most values. Upon request, this range can be extended.

TYPE T-950 ) Size: 11/18" diameter
“T'* Network x 1% long (overall).
>
TYPE H-950 Mounting: No. 6 screw
Balanced “'H'' Network through center hole.

Maximum level 4 20 DBM

.15 Size: 1-13/16” high x
TY-I:E);I' tlﬂrk ) 1% long x 1% wide
etwe (overall)
TYPE H-154 Mounting: Four 6/32"
Balanced “H'* Network screws.

Maximum level - 25 DBM

TYPE T-153 \ Size: 3%’ high x 112"
“T" Network long x 1% wide
(overall .
TYPE H-153 Mounting: Four 6/32"
Balanced "H* Network 3CTEeWS.

Maximum level + 30 DBM
(Available up to 20 Watts, upon request)

MULTIPLE NETWORKS

TYPE 1030 -"T" NETWORK
-40 DB in 1 DB steps.

SIZE: 1%’ diameter x 1%4" long.

1030 ‘ MOUNTING: No. 6 screw through center hole.

When ordering kindly -

supply the following in-
formation: Type, Circuit
"H" or "T"”, and DB loss
required.

Special muiltiple output networks available in a wide
variety of inputs and outputs in Type 1030 or Type 1130,

TH E Co Further informatr on
b these units will b2 =up-
plied on request.

O ISOLATION. To isolate one part of a line
. BRIDGING: To bridge a program line for

. MULTIPLE CIRCUIT: To combine several

from another.

monitoring purposes.

inputs into one output, or to divide one input
into several outputs.

TYPE T-691 Size: 1%” dia. x 3"
T"" Network long.
TYPE H.691 Mourting: Octal tube

Balanced "“H'' Network socket.

Maximum level 4 20 DBM

TYPE V.154-"T" OR T NETWORK
Video Attenuator.

FREQUENCY RANGE: 0 to 10 MC. Loss: 0 to 30
DB per unit. Impedances: 50 t0 75 ohms. Furnished
with BNC type receptacles. Matching plugs or
right angle adaptors for RG cable can also be
furnished.

TYPE RF-155-"T" OR'MT NETWORRK

Radio Frequency Atfenuator.
Pl

FREQUENCY RANGE: 0 to 200 MC. Loss: 0 to 20 <
DB per unit. Impedances 50 to 75 ohms. Total of 80 \
DB available by connecting in series.

TYPE 1130-8-"H" NETWORK
1 input, 8 outputs, 18 DB loss.

SIZE: 1% diameter x 1% long.
MOUNTING: No. 6 screw through center hole.

1130-8

191 CENTRAL AVENUE
NEWARK 4, NEW JERSEY
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RECEIVING TUBES

MINIATURE TYPES METAL AND OCTAL-GLASS TYPES
VOLTAGE AMPLIFIERS VOLTAGE AMPLIFIERS

Triodes Pentades |l Triodes Pentodes
DIODE [POWER] DIODE

CON- With Shorp f Remote | With DE- |AMPLI- CON- With | Sharp | Remote DE-
VERTERS|Single Twin [Diodes | Cutaff | Cutoff [Diode | TECTORY FIERS J| RECTIFIERS | VERTERS | Singlef Twin [Diodes § Cutoff Cutoff TECTORS

1R5 Tu4 174 1U5 354 1B3-GT/8016
3va 5U4-G 5V4-G*
‘ 5Y3.GT
6AGS5t [6BAGY 6AQS5
6AUSE |6BI6 6X5-GT 65C7

65L7-GT
6SN7-GT
12AU7, 12AU6¢t | 12BAGT
12AX7 12AW6 t

) ) 125K7
CATHODE-RAY TUBES AND CAMERA TUBES ' GAS TUBES PHOTOTUBES

KINESCOPES

OSCILLOGRAPH
Directly TYPES CAMERA VOLTAGE
Viewed Projection Pl Screen TYPES MONOSCOPE [FTHYRATRONS | IGNITRONSY RECTIFIERS | REGULATORS VATUUM

28P1 5527 2D21§ 5550 3825 OA2%
3KPI 2P23 3D22 5551 673 OC3/VR105 922
5655 884 5552 B16 OD3/VRI50 929
2050 5553 857-8
L4} 5563 B66-A
B69-8
8008

-POWER AMPLIFIERS AND OSCILLATORS

MAXiMUM INPUT POWER VS FREQUENCY
Values shown are Class C Telegraphy Ratings for Continuous Commerciol Service
25 50 75 110 150
802 Pontode 25 25 25 25 20 16 — =8 - _ _ = o
2E26 Beam 30 30 30 30 30 30 30 25 — —_ —_ == watts
832-A0 Beam 36 36 36 36 36 36 36 36 36 32 — —_ watts
2E24 Beam 404 40% 404 404 404 404 404 334 - — — — watts
807 Beom 60 60 60 60 60 50 40 — — — . — walts
8150 Beom 60 60 60 60 60 60 60 55 40 == = — e
8025-A Triode 75 75 75 75 75 75 75 75 75 75 75 75 watts
829-80 |  Beom 120 120 120 120 120 120 120 120 120 105 = = wotts
826 Triode 125 125 125 125 125 125 125 125 125 125 100 — watts
¥ 812 Triode 155 155 155 155 155 125 = — s - = = T
: 811 Triade 155 155 155 155 155 125 — o = = == 3z -
828 Pentode 200 200 200 200 160 130 — _ -— e == = watts
8005 Triode 240 240 240 240 195 — - s e = = _ o
5588 Triode 250 250 250 250 250 250 250 250 250 250 250 250 watts
g 813 Beom 360 360 360 360 300 — o = = — = = =~
B 8000 Triode 500 500 500 500 400 300 = = - - - _ wolts
4-125A1
4D21 Tetrode 500 500 500 500 500 500 500 500 425 335 — = watls
6C24 Triode 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 — —_ — — kw
B 533.A Triode 1.8 1.8 1.8 1.75 1.5 1.2 = - - _ _ _ e
7C24 Triode 5 S 5 5 5 5 5 — — — — — kw
} BD20 Tetrode 10 10 10 10 10 10 10 10 10 10 10 —_ kw
BB9R-A Triode 16 16 16 16 12 9.6 — — — - — K
889-A Triode 16 16 16 16 16 14 n 8 — = = _— kw
| R Triode 18 13.5 105 = - - = - — kw
ST 892 Triode 30 225 17 —_ — — -— -— — - = — kw
o 9C25 Triode 40 40 40 40 25 25 25 -— — — )
; 9C27 Triode 40 40 40 40 25 25 25 - - —_ -— — o,
5592 Triode 50 50 50 50 50 44 33 - —_ — — — kw
9C22 Triode 160 91 80 70 = ey = — L K — . ooy
9C2 Triode 150 150 150 105 — — — — - — A5 —] kw
t High-Transconductance Types. * Included for television damper appiications only. The world's most modern tube plant . . .
oTvin Type—Input volues per tube for push-pull operation. §Miniature Type. R
$ ICAS Roting—This type is recommended only for applications of o highly intermittent noture. 1] = f}\c»,A' Lancaster, Pa.
THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA g : /r,;"m"“

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

MHARRISON. N. J.
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To Measure the Lowest Values of Current

and Voltage Accurately

We /\)ecamemf 7/tede

HE high sensitivity, excellent responsiveness, sturdiness, and depend-
I ability of our complete line of galvanometers mrake them ideal for
ase in:
I. Laboratory measurements of temperature, resistance, etc.
2. Production tests of instruments and materials where rapid readings
and mimimum fatigue to operators are essential.
These galvanometers are portable and are easily connezted into a circuit.
Seventy-five ranges are available for immediate shipment. With such a
arge number of ratings you can be sure to find one that has the character-
stics required for your particular application.
D-c Inkless Recorder Its low power consumption Takes it particularly
well suited for high-sensitivity measurements. This recorder can be
sbtained as an ammeter, voltmeter (1000 ohms per volt), microammeter,
aaillivoltmeter, milliammeter (for example, | ma 16 shms).
[t is accurate within 2 per cent, sturdy, and portable. Its inkless feature
means there’s no pen to start, no ink to spill, and rapidly fluctuating loads (o, fyrther information on the galvanometers, ask for

) % T o
will not cause “painted” charts. Bulletin GEA-2136; on the recorders, GEA-3187. T’
For a-c measurements, the companion Type CF-1 instrument is available  nearest G-E office has copies. General Electric Compr
as an ammeter ard voltmeter. Schenectady, N. Y.

GENERAL () ELECTRI(

602-23-6200

‘ i
A TR ONTIVS —
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RCA Type 68-B Beat-Frequency Oscillator.
For equalizing the frequency-response of
your remotelines...for checkingfrequency-
response of your station equipment . . . for
measuring distortion . . . this laboratory-
type oscillator is ideal. Output is substan-
tially constant over entire range, 20-17,000
cycles. Calibration accuracy within 1 cycie
below 100 cycles; less than 1% deviation
above 100 cycles.

RCA Type 311-AB Frequency Monitor.
Meets the new rigid requirements of F.C.C.
requiring frequency stability within +20
cycles. The Crystal Oscillatorof the311-AB
is stable to better than 2 parts per million!
Double heat-control. Double-range large
scale meter is undeflected by modulation.

Ty »~ v
R E

o

Your station’s technical staff can keep your equipment at its peak
efficiency only if they have the facts from which to work! That’s
why accurate measuring equipment is about the best investment
any station can make. It assures maximum coverage . . . helps get
that extra margin of audio quality thar pleases advertisers and
audiences alike. Make a note now to ask your staff if they have a//
the measuring equipment they really need!

’ _'-‘

3

= | ”, -
fatturing Company, In::.,
L ¥y

1

New York: 1270 Sixth Averue . Chicago: 589 East Illinois Street
Atlanta: 530 Citizens & Southern Bank Bldg. - Dallas: Santa Fe Bldg.

San Francisco: 170 Ninth St. -+ Hollywood: 1016 N. Sycamore Ave.

RCA Type 69-B Distortion Meter. With -he
Type 68-B Oscillator, the 69-B permits
rapid determination of distortion, hura in
amrzlifiers, noise, and frequency-respoense
characteristics. Harmonic distortion can
be measured at 2ny audio frequency—not
just at one “‘check frequency.”

RCA Model 66-A Modulation Monitor. For
rapid checking of percentage modularion.
Neon peak flash lamp can be set to any
predetermined threshold value. Readiags
can be made on either positive or nega-ive
modulation peaks. Measures also program
levels, modulated carrier-shift, and average
carrier value during modulation. Equipoed
with easy-reading meters, the 66-A is sim-
ple, accurate, foolproof.

g
A'Sel.'vin.- of
WWW Americemn i I eeis ot~ com

RCA Model 89-B Attenuator Panel. I}set
with the 68-B Oscillator and 69-B Distor
tion Meter, this attenuator panel will sav:
much valuable time for your technical stafl
It permits setting up equipment for meas
urements wit the least effort. Built-in vol
ume indicator, attenuator system, impe
dance-matching system, jacks. Reads di
rectly input and output levels.

RCA Model 308-A Field Intcnsity Meter.
Direct Reading. No calculations. Quick
and accuratetouse...lightand easyto carry
on field-intensity surveys. Covers 120 to
18,000 kc. Reads directly signal-strengths
from 20 microvolts per meter to 10 volts
per meter. Because it avoids time-wasting
calculations for each of the hundreds of
individual survey-points, the 308-A
quickly pays for itself.

| RCA MEASURING EQU!
;. MENT IS DESCRIBED I
RCA’S NEW BROADCAS
EQUIPMENT CATALOG —
" copy is probably at your statio.

Use RCA Radio Tubes in your
station for finer performance.

¢oR FINER PERTORMANC, ™~
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