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Features VOLTAGE CONTR

by SUPERIOR ELECTRICH

All the information required for selection
of the correct voltage control appar
is included— '

POWERSTAT rvees ne- 216

POWERSTATS types 116 and 216 are alike When back-of-panel mounted as part of other
in appearance and physical size . . type 116 equipment, these POWERS”ATS are fur-
operates on 115 volts to deliver 0- 135 volts, nished uncased as shown in tke il_tstration of

7.5 amperes — type 216 operates on 230 volts  type 116U. Ganged assemblies are supplied for

to deliver 0-270 volts, 3.0  open-delta or wye connected

Mis-2P MT 116

amperes. Incorporated into  three phase duty. All single
each type is protective screen-  and multiple types 116 and
ing, output receptacle, “on- 216 can be adapted to motor-
off” switch, input cord-plug, operation. Type MT116 is a
and fuse protection. typical motor-driven unit. |

To get your copy of Bulletin 547 . . . and for more information
on POWERSTATS types 116 and 216, write

SUPERIOR ELECTRIC, 1104 Laurel Street, BRISTOL, CONNECTICUT.

R

<
BRISTOL, CONNECTICUT

POWERSTAT VARIABLE TRANSFORMERS e VOLTBOX A-C POWER SUPPLY e STABILINE VOLTAGE REGULATORS
Dctober, 1947 — ELECTRONICS
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partners

« oo the world’s
busiest tunnels

VA -
N\"&

Drafting, Reprodeciicn,
Servering Equipnont
amf, Mgserins.

SI:’ %

ELECTRONICS — October, 1947

“Impossible” is @ word that is not recognized by engineers. To dam a mighty
river, tunnel under it or syspend a bridge across it—things such as these that once
seemed pure imagination were made possible by instruments devised to refine
and extend human faculties, to translate the precision of engineering thought
into action.

Keuffel & Esser Co. is proud to have ptayed so large a part In making such in-
struments widely available. In this way K & E equipment and materials have been
pariners of the engineer and draftsman for 78 years in shaping the modern
world. So universally is this equipment used, it is self-evident that K & E have
played a part in the completion of nearly every engineering project of any
magnitude. Could you wish any surer guidance than this in the selection of your
own "partners in creating”?

Not only for construction and building, but for setting up precision.machine
tools and long production lines, in the {abrication of large ships and aircraft,

experienced engineers know that they can

a® rely utterly on K & E transits and levels.

c rea tl ng Cocted lenses for increased light transmis-

sfen, precision-grecund adjusting screws,

chromium-coated inner center and draw

tubes, completely enclosed leveling screws, improved achromatic telescopes—all
these typify the advanced design of these instruments.

«. . fargest
telephane system

www americanradiohistorv com
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Early in the hiztary of radio telephony, it became evi-

dent that further growth und expansion depended on
accurate means of controlling frequency. The first step
toward solving this problem was taken in 1915, when a
Laboratories engineer developed the first inaster oscil-
lator circuit for radio transmission. In 1917 came the
first crystal controlled oscillator nsing Rochelle salt

crystal, and in 1921 the application of quartz crystals.

From that day on. the Bell Laboratories-Western
Electric team has pioneered in piezoelectric crystals.
New cuts, new circuit applications, new methods of
growing synthetic crystals . . . all have been developed
by the Laboratories. and all mass-produced by Western
Electric.

Today it is only natural to look first to this team for

the finest gnartz and synthetic erystals for every service,

1917 A Rochelie salt crystal used by

a Laboratories researcher to
control an oscillator circuit was the grand.
daddy of all frequency control crystals.

193 Low - temperature - coefficient

crystal cuts, utilizing for the first
time specially selected shape, dimensions,
and orientation characteristics, increased
frequency stability, made temperature
controls needless for certain applications.

1924 Quartz crystal opplied to fre-

quency control of station WEAF
by Bell Laboratories-Western Electric team
greatly improved the quality of distant
broadcast reception and laid foundation
for more economical use of radio spectrum,

1934 “Traffic Cop” crystal filter de-
signed by Bell Laboratories to
act as separation unit for carrier systems.

Led to today's 480 channel coaxial systems
ond single sideband radio transmitters,

WWW_americanradiohistorv. com

]92 Oscillating 100,000 times a sec-

ond, a crystal served os the
heartbeat of a clock far more accurate
than any other timing device ever before
made by man.

‘939 GT crystal serves as o “fre-
quency model.” Used for Lorgn,
extremely accurate time signals (stable to

1 port in 10"), and other opplications re-
quiring utmost frequency stability.

October, 1947 — ELECTRONICS



you more accurate frequency control

.ﬂva’"s )

1942 Wire mounted crystal unit de- 1943 Synthetic ADP crystals, first ]947 EDT crystals — the first low-co-
signed to withstand shocks and mass‘P'o‘duced by this team, efficient synthetics — are being
rough usage went into battle in tanks and were also first applied by the team to un- grown on Western Electric's crystal farms
with artillery. Western Electric produced derwater sound in Sonar. Change acoustic to replace hard-to-get natural quartz.
over 10,000,000 of these. energy into electric and vice versa.

TODAY FROM 1.2 KC ta 50

MC.—that's the extraordinary
range covered by Western Elec-
tric's new line of crystal units for
oscillator control. All are engi-
neered to assure maximum fre-
quency for a given design, with
increased accuracy and stability.

ELECTRONICS — October, 1947 5
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d MESSAGE ZI“OIIL the Cr?eyz?]mt
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Q"“ 9

BB AMMARLTUND

THE HAMMARLUND MFG. CO., INC., 460 W. 34T ST, NEW YORK 1, N. Y.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

October, 1947 — ELECTRONICS
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INCREASING PRODUCTION EFFIC)ENCY WITH WHISTLER ADJUSTABLE DIES

i PERFORATING, notching, slot-

ting and rounding jobs are set

| up in a hurry with Whistler

§ Adjustable Dies. Materials up to V"

mild steel are easily pierced. Accu-

| racy is assured. Work in practically

§ any type press. Major savings are

realized through continued use of

B the same dies, rearranged to new

J setups. In a matter of minutes units

can be added from stock while sizes

l and shapes not required are set
1 aside for future use.

| Standard size punches and dies...Y32"

to 3”...are shipped promptly. It takes
pped promptly

B but a short time to make up special

| shapes and group dies to your order.

U5 B WHISTLER & SONS, INC.

I 746 Military Road Buffalo 17, N. Y.
|
|

Exploded view of a Whistler
Adjustable Punch and Die Unit.

Parts fic firmly. No wabble or
I slipping in use.

Ouer 1000 .WW. known for their

production efficiency, use Whistler Adjustable Dies. Write for

your Whistler catalogs...know the facts.

ELECTRONICS — Ocfober, 1947
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SPECIAL WARTIME DEVELOP MENT NOW
AVAILABLE FOR PUBLIC USE . . .
TYPE P6 DUMONT PAPER CAPACITORS

AC-DC CONTINUOUS

BAKELITE
RESINOID AT HIGH TEMPERATURES

SEALED
CANNOT MELT

=D, BAKELIZED
PAT. P TUBES

% HEAT PROOF
Y Dumont engineers scored in the great- * MOISTURE PROOF
est single achievement in paper tubular
capacitors . . . meeting the most exact- * LONGER LIFE
ing requirements. This type Pé has the * VACU UM SEALED
ends sealed in BAKELITE RESINOID.
% SOLVES SPACE

Leads cannot PULL OUT or MELT OUT.
Bakelite treated tubes sealed in vacuum. pROBLEMS

DUMONT ELECTRIC CORP, »¢nvstar streri

NEW YORK, N. Y,

MFR'S OF CAPACITORS FOR EVERY REQUIREMENT

8 October, 1947 — ELECTRONICS
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CONSIDER THE ASSEMBLY ADVANTAGES OF

SEMS +, SHAKEPROOY

e = THIS CAN'T HAPPEN!

In sems by Shakeproof you not only have all the time and labor
saving benefits of the pre-assembled principle and the extra locking
power of Shakeproof's tapered-twisted teeth but also certain other
special advantages which are exclusive to this combination unit.

WASHER OFF-CENTER

To appreciate this fact consider these mechanical features:

1. The toothed lock washer is held on the screw by the rolled thread
and is free to rotate. The internal diameter of the washer is
smaller than the diameter of the screw thread. The small internal

diameter produces a close fit of the washer to the unthreaded i ASHER
portion of the screw shank which positions the lock washer teeth ~ CANTED n
concentric with the screw and reduces the overall washer diam- . e ';
eter to closely match the diameter of the screw head. ‘ i ' g

: - il Eovrma 1 L

2. The thread which holds the lock washer on the screw keeps it
approximately parallel to the clamping surface of the screw
head and eliminates any possibility of canting which might cause
buckling of the parts being fastened. Thus, when the sems is
driven home, the locking teeth are automatically positioned so
that they can function to their full power,

THIS DOES HAPPEN!

3. Concentric tooth seating assures easy installation in narrow chan.
nels or where screws must be placed close together because the
washer does not protrude far enough to interfere. This also

assures neat appearance and profection against catching edges i
for each fastening. I @ @)/

Specify sems by Shakeproof — it's your assurance of faster, better |
and lower-cost assembly! [

SIﬁH E P ﬁﬁ u F ineE. ™ Narrow channel appli- ‘y;/iﬂl{ concentric seating

Division of ILLINOIS TOOL WORKS
2501 North Keeler Avenue, Chicugo 39, iHlinois

Offices In Principol Citles

Plants at Chicago and Elgin, llincis ¢ In Canada:
Canada Hllinois Tools, Ltd., Toronte. Ontario




* Motorola

MOTOROLA

“"FM HANDIE-TALKIE”
Utilizes Sixteen RAYTHEON Subminiature Tubes

ERE is a personal communications unit that
H will greatly facilitate the work of surveyors,
construction men, police officers, fire fighters, forest
rangers, and others . . . the new Motorola “FM
Handie Talkie.”

Smaller than an 8Y2 x 11 loose-leaf notelyook, and
weighing only 8Y2 lbs., this new complete FM
transmitter-receiver, strapped to the back or carried
by hand, permits two-way conversations 1 excess
of 2 miles between units,depending on terrain.

The range s greatly increased when working
with mobile units, or fixed stations of an exist-
ing 25-44 mc. system.

The new Motorola “FM Handie-Talkie”
crystal-controlled to operate at any fixed frequency
in the 25-44 mc. band and utilizes a full-fledged
superhetrodyne circuit. Its small size, weight, and
high sensitivity have been attained, inpart, by the

use of 16 Raytheon™ Subminiature Tubes.
*Reg. U.S. Pat. Off.

1S

e
vs Us
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" yure tubes
o\ i ucT < Tot
otoY¥ PR \ie
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The new Motorola "FM Handie-Talkie' in
use on surveying cnd construction projects.

Write for data sheets on
Raytheon Subminiature Tubes,
""Handie-Talkie."

i

e o ﬁ‘

RADIO RECEIVING TUBES - suammrnua&ruas;

RAYTHEO@N MANUFAC‘TURIQ&G CPMPANYM
o SPECUH. TUBE SECT'ON . et
T Newton 58, Massuchuseﬂs

=

. e L0 e Bl

Hand carried model utilizes french-style
hand set, pack model uses lapel mike and
ear plug.

s
s w&r -
. % Sl #0s
-

o

& i

- SPECIAL ;uwose TUBES * MICROWAVE TUBES
44 £ ; ]

e A DL KR e S

aAYTHE(lu

(Q.rrp//ence e (9/. c/hmmd
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A new, different and vastly better cord set. Flex it,
twist it, use it, abuse it. It won't crack, fray or rot...
isn't harmed by oils, greases, acids or most other
chemicals . . . doesn't deteriorate with age.

We make them by the thousands for the c0untry€“s
top appliance manufacturers and leading electrical
distributors—all types of flexible cords— parallel,
light, medium and heavy-duty jacketed types —with
standard or special plugs, receptacles or grommets
molded on. Chances are there's one in your own
office or home. Look for the letters PWC on the
plug like that in the illustration. Note the cord's

high luster, smooth, abrasion-resistant, easily cleaned

PLASTIC WIRE & CABLE CORP.

World's leading exclusive manufacturer of plastic insulated wire and cable

408 East Main Street, Jewett City, Conn.

ELECTRONICS — October, 1947
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Take a tip from a PWC Cord Set

finish . . .its attractive, permanent color and
relatively small diameter, its flexibility.

Tailor-made, for every application, special electrical,
chemical and physical characteristics are engineered
into all PWC products . . . flexible cords, multiple
conductors, telephone wires, radio wires, power
cable, building wire, apparatus and machine tool
wire, coaxial cable, shielded cables, special purpose
wire and cable.

Send us your requirements and let us show you the
gains from using PWC-engineered products. Our
production facilities are geared to meet your needs.

SHASIRESA

ULTRA-;{IGH-FREQUEN(Y CABLES

RADIO HOOK-UP WIRE

UPER-FLEXIBLE APPARATUS WIRE

CORD SETS

L PAIRED COMMUNICATION CABLES
HEAVY DUTY FLEXIBLE CORDS

S PR SR RSB




OF NEW MOBILE
TRANSMITTER DESIGNS

THE ORIGINAL INSTANT-HEATING TUBE

Because they fill a real need for conserving filament power, Hytron instant-heating
tubes are in. Yes, the 2E25, 2E30, HY69, HY1269, and 5516 are in the new mobile
transmitter designs of many famous friends—too many to thank in this small
space. The 2E25 and 2E30 also appear on the Army-Navy Preferred List. Why so
popular? With no standby current, battery drain can be cut to 4% of that with
cathode types—attainable power output and range increase. Potentials of rugged
filaments are centered for battery operation. Beam pentode versatility simplifies
the spares problem —one type can power all stages. Join the leaders. If you build
mobile equipment — for land, sea, air— put Hytron original instant-heating, easy-on-
the-battery tubes on your preferred list.

HY69 — the original
instant-heating tube,

VEY OF CAMARIDGE

Harvey labora-

tories chose
2E30's, 5516's for
its Mode! 542 f-m

Federal's 25-watt, vhf Model

Bendix MRT-3A, 152-162 mc¢ f-m taxicab EMTR-25.VC. Note emphasis transmitter,
transmitter uses 2E30’s generously, on 2E30 and 5516,
KAAR
ENGINEERING
g CO. M y

Jeflerson-Travis Model 351, 35-watt marine Kaar FM-50X features 2E25, HY69 throughout, 5516's power both driver-doubler and
radio-telephone employs HY69's, Hytron instant-heating tubes since 1939. final of Motorola's Model FMTRU-30D,

WRITE FOR FREE NEW YTR
DATA SHEETS s et
= ae25, 2£30, Hyep,
HYI269, 5576,
MAIN OFFICE: SALEM, MASSACHUSETTS
12 October, 1947 — ELECTRONICS
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PERMANENT

ARNOLD =

The increased efficiency and economy you’ll realize in the use
of Arnold Permanent Magnets are consiaut factors. The thou-

» sandth unit is exactly like the first—because they're produced

- under controlled conditions at every step of manufacture, to

7 bring you complete uniformity in every magnetic and physical
/00 ﬂ WW characteristic. Count on Arnold Products to do your magnet
job best—and they're available in any grade of material, size,

shape, or degree of finish you require. Write us direct, or check
ﬂ with any Allegheny Ludlum field representative.

(4 ; : . i '1
AIN("J) mmx‘nshme co.
MI LA s s i N Subsldmrx of
! wﬁi‘t GHEN!.‘ DI.!JM STEEI;
3 W‘f‘ 'CORPORATION ' f #
: 147 East Onfuno Street, I'lcago B1, Hlin |
a:u;évns and Lefcdon in the Design, Engmeahvg ond Monufccture of
W&D 1297 fa = PERMANENTY MAGMB 2 |
ELECTRONICS — Cctober. 1947 13
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Centralab reporis to

4

s

T .

100% electrical test for continuity and "shorts” completes reason why Centralab controls assure you accurate ratings, pre

Centralab’s program of tests for each control before it is casion workmanship, trouble-free installation, long field service

shipped. This includes testing for resistance at various degrees life — above and beyond your specification requirements. But
- of rotation, taper, noise, mechanical dimensions, etc’ It's the that’s not all .

Juali

MODEL “R™ MODH. “g" ' MODJEL **M"

Model "R" — wire wound, 3 watts; or composition type, 1 watt. Model "E” miniature receivers, amplifiers. No big-
composition type, Y4 watt. Direct contact, 6 resistance tapers. Model "M ® fer than a dime, high quality per-

2 CRL's complete Radiohm line offefs widz range of variations for special needs: ‘i Here's Centralab’s newest control for
composition type, 15 watt. Write for Bulletin 697. ormance is assured,

4 October, 1947 — ELECTRONICS
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Eleciro!

Cutaway view shows
integral ceramic construction

Solid brass termi-
nals, soldered direct-
ly to electrodes.

Metallic silver elec:
trodes fired directly
to high dielectric
constant Ceramic-X.

Low loss, mineral
filled phenolic resin.

Three terminal types
for strong, fast con-

nections.
CRL Hi-Vo-Kaps combine high volt- Revolutionary, CRL Lever Switch For utmost reliability in small physi-
age and small size for television ap- features exclusive coil spring design. cal size, low mass weight, use CRL
plications. For use as filter and by- Guaranteed minimum lLife of 50,000 Hi-Kaps — miniature ceramic disc ca-
pass capacitors in video amplifiers. cycles. Write for Bulletin 970. pacitors. Write for Bulletin 933,

C, — Coupling Capacitor, Ol ____—p

mfd. is standard.

Cz-—-Plate R.F. By-Pass Ca-
pacttor, 250 mmf. £ 20% is
standard.

7 ﬂ %R;»—P[mc Load Resistor, 250,
% W ha 000 Ohms * 20% 1/5 watt

. is standard.

R2-— Grid Resistor, 500,000
Ohms *+ 209 1/5 watt 1s
stundard,

Other Values Available

high quality of Centralab’s ceramic complete interstage coupling circuit consisting of an integral assembly of H/-Kap
capacitor line is now available in capacitors and resistors closely bonded to a steatite ceramic plate and mutually

7 The recognized dependability and 3 First commercial application of the “printed circuit ', CRL's new Cowplare offers a
quantities for quick delivery. connected by metallic silver paths “printed” on the base plate.

Look to Centralab in 1947 First in component research that means lower
costs for electronic industry. If you’re planning new equipment, let Centralab’s

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

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

ELECTRONICS — October, 1947 1
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news || [T|F[] ametiner systems tor recording

Flexibility is the outstanding advantage of the new
- Fairchild Unitized Amplifier System. It includes 13 basic
components which can be assembled in an endless number
of combinations to meet the standard, special and chang-
ing recording requirements of schools, broadcasting and
the professional recording industry. Related units are sim-
ply plugged in or cabled together. It’s that easy . . . that
quick!

Fairchild’s Unitized Amplifier System now makes it
practical and economical to build highly individualized
audio systems to satisfy all of the varied and changing re-
quirements of the individual recording engineer. Further,
the flexibility of the Fairchild system permits the units to
be rearranged or the system to be expanded at will with-
out obsoleting a single component.

Fairchild’s 13 basic components have been especially
designed by recording engineers to meet the specific re-
quirements of the various types of recording systems.

Unit 620 — Power Amplifier Unit 626 — NAB Equalizer

Unit 621 — Microphone Preamplifier Unit 627 — Variable Equalizer

Unit 622 — Pickup Preamplifier Unit 628 — Diameter Equalizer
Equalizer Unit 629 — Mixer

Unit 623 — Line Amplifier Unit 630 — VI Panel

Unit 624 — Output Switch Panel Unit 631 — Bridging Device

Unit 625 — Input Switch Panel Unit 632 — Auxiliary Power Supply

Study the typical setups shown on this page. Then set
down your own requirements . . . select the basic units
you'll need . .. assemble them for convenient panel board
operation . . . or let us do it for you. How will your spe-
cific amplifier system perform? Professionally! Like all
Fairchild Sound Equipment—it keeps the original sound
alive, Precisionized mechanical and electronic skill is the
precise reason.

Want more details? Address: 88-06 Van Wyck Boule-
vard, Jamaica 1, New York.

) CAMERA @
AND INSTRUMENT CORPORATION

MICROPHONES] —
GR
PICKLIPS

LINE

MONITOR
SPEAKER

Single Channel Systems: for recording from a microphone or
record or playing back from a pickup.

|

INPUT J
CHN-H‘IEL’E] E

Multiple Channel Systems: for recording simultaneously
through multiple input channels in conjunction with a mixer,

INPUT
CHANNELS

Dual Recording Channels: for recording simultaneously on
two machines through dual channels with separate variable

equalizers.

%

$ 0 U NBiE Q MENT

MAKERS OF: TRANSCRIPTION TURNTABLES, STUDIO RECORDERS, MAGNETIC ;UTTERHEADS, PORTABLE RECORDERS AND LATERAL DYNAMIC PICKUPS
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,PIRST to establi::h

major laws in electrostatics

Charles Augustin Coulomb (1736 -1326)
Cosfomb, 3 French military engineer engaged in re-
secrch, itvented the torsion balance with which he
measured -he forces of attraction and repulsion of slec-
wically charged balls and of steel magnets, fron= which
ke -establizhed Ig\;s of electrostatics and mageetism.
' Tocay, tne unit of electrical quantity bears his name.

From or Orig nal Drawing ma Je for OHMITE

f) .H JJ‘X J 'I 5 JFIRST in Wire-Wound

Resistors...today

Chmit= offers the most complete line of wire-wound
resistors on the market today. These Olmnite resistors
have become known for their dependability...their un-
failing performance under adverse opera-ing conditions.
For extra dependability...specify Ohrite resistors—
industr>’s first choice.

Be Right with OHMITE

RHEOSTATS ¢ RESISTORS o TAP SWITCHES

www americanradiohistorv com



Ohmite Rheostats

Resistors, Tap Switches

Availahle From Stock

at your Ohmite Distributor

You can get immediate delivery on reasonable
quantities of Ohmite products. . .rheostats, resistors,
tap switches, and other items... from your local
Ohmite distributor. He carries a complete stock of
standard Ohmite items. Call on him when you need
moderate quantities for experimental work or small
production runs. He is organized to give the indus-
trial user prompt delivery on all items listed in the

Ohmite Stock Catalog No. 19.

Write for the name and address of the Ohmite
distributor that serves your territory. It will pay
you to become acquainted with him.

OHMITE MANUFACTURING CO.
4817 Flournoy Street, Chicago 44, Wlinois

e,

- -2
L j-" JJXRE:‘BTO:!’ :j

oty T (fortee

NEW

OHMITE
ITEMS

+ 59 Tolerance

Composition Resistors

Now, “Little Devil” resis-
tors in 14 and l-watt sizes
in 5%, tolerance. Also 15,
1, and 2-wattsizesin * 109
Available only through
Ohmite distributors.

N

)

5-Watt Wire-Wound
Resistors

Rugged, vitreous-enameled
“Brown Devil™ resistors in
a compact, S-watt size.
Values from 1 to 10,000
ohms. Tolerance +109.

2-Watt, Molded
CompositionPotentiometer

Now-—a 2-watt unit with a
good margin of safety for
industrial use. Withstands
heat, cold, moisture, and
severe service. Sold only
through Ohmite distributors.

7N
O}
5

g
RB-2 Direction Indicator
Potentiometer

A compact, low-cost unit
used with a 6-volt battery
and ordinary 0-1 milliam-
meter to indicate, remotely
the position of arotary-beam
antenna or other device.

g

T
P g
-

High-Frequency
Plate Chokes

Single-layer wound on low-
power factor Lakelite cores.
Moisture-proof coating.
Four stock sizes, 50 mc. to
460 mc. Rated 1000 ma.

43,

Write For Stock Unit

Catalog No. 19

RHEOSTATS
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Frequency shifc communication systems require use of a
transmitter exciter which will shift the carrier around a
center frequency. Shifts normally used vary from 600 to
850 cycles between mark and space frequencies. The
frequency shift keyer replaces the usual crystal oscillator
stage in the transmitter.

The H&K Type A-4625 is a frequency shift exciter
designed for this purpose. The output of a 200 k. c.
stabilized oscillator is mixed with the output of a crystal
oscillator which operates in the 2 to 6 megacycle band.
The highest frequency derived from this mixing opera-
tion is selected, amplified.

A reactance tube and keyer tube are provided for ob-
tainance of frequency shift. The reactance tube shunts the
200 k. c. oscillator circuit and is so asranged that keying
voltages applied to the grid of the keyer tube cause
changes in oscillator frequency in accordance with the
telegraphic impulses transmitted.

TUNING CONTROLS

The unit is designed for maximum ease of operator ad-
justment. A control is provided for small variations in
output carrier (center) frequency. Adjustments of 1000
cycles at the shifter output frequency can be made with
this control. A calibrated shift spread control is also fur-
nished which establishes the amount of shift required
at the fundamental frequency. The relationship between
extremes of shift is not changed by adjustment of the

Another unit in the Heintz and Kaufman
line of FS equipment which
assures improved communications

carrier center output frequency. Mixer plate and amplifier
plate circuits are tuned by calibrated panel dials. A test
switch for the purpose of establishing mark and space
frequencies is provided to permit placing the unit on
assigned frequency and then adjusting the desired amount
of frequency shift.

POWER SUPPLY

A separate power supply of heavy duty construction is in-
cluded with the shifter exciter. It is capable of providing
200 ma. at 300 volts together with required filament
voltage of 6.3 volts.

PHYSICAL DESIGN

The shifter and power supply are constructed on separate
2”x8"x 17" chassis with 8%"x 19" panels. The units may be
installed in a standard 19” relay rack or cabinet. Chassis
are chrome plated steel or anodized aluminum. Panels
are finished in platinum grey crackle.

Frequency Shift Exciter in Transmitting System

¥

UINE TONE TO FREQUENCY
TeLETYPE | [RADIOTYPE AMPLIFIER D.C. KEYER S
A-4607 A4613 A4722

DOWNTOWN CONTROL OFFICE

L _—]

1

«

S

=

X

-

=

- </
¢
D.C. 1O TONE KEVER l TRANSMITTER
A-4830 | T2
»
z
z
&
S

RADIO TRANSMITTING STATION

Write for detailed information. We make a complete line of FS equipment. Our Engi-
neering Department will be glad to correspond with you about your requirements.

HEINTZ AnpD KAUFMAN, LTD.

COMMUNICA'I'IONS7 ‘E‘?BIPMENT DIVISION - 50 DRUMM ST. - SAN FRANCISCO 11 CALIF.

Dewtaton - L.
EXPORY AGENTS: M. Simons & Sons Co., 25 Warren Street, New York City  Cable Simontrice, Newyork

ELECTRONICS — October, 1947
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TO MEET AN OUTSTANDING OSCILLOGRAPHIC NEED,

b Gt e
\mgp LOW PRICED

A NEWN OS(.\\.\.QGRW“
RECORD CANMERA I CONVENIENT
1ype T\-A P SIMPLE DESIGN

css.d\\t:’g"“’h ' DESCRIPTIVE BULLETIN
ON REQUEST

complete for axf 5

MANUFACTURED FOR DU MONT BY EASTMAN KODAK COMPANY

€ ALLEN B. DUMONT LABORATORIES, INC
6 f 2 74‘: - é .

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NIW JERSEY - CABLE ADDRESS: ALBEEDU, PASSAIC, N. J,, U. S, A,

&) s el g o ALY el
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FRANK L AUSTER

Foreman, Swock Roam
WILBUR B. CRIVER CQC.

A “yes man” by his own choosing!

Twenty-eight years of experience in drawing, annealing and inspecting
resistance wire for Wilbur B. Driver Co., have taught Frank Dauster
many things. He knows what constitutes quality, and he knows how
to inject it into customers’ specifications.

Frank considers himself a “yes man” because “yes” has been his
answer even when customers’ specifications have appeared impossible
to meet. .

A tribute to this kind of resourcefulness is the fact that, even with
today’s shortages, Frank stamps ‘“Materials in Stock” on a majority of
incoming orders—proof indeed that research and production have kept
the pace.

WILBUR B. DRIVER CO. 2

150 RIVERSIDE AVE., NEWARK 4, NEW JERSEY

ELECTRONICS — October, 1947
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200 SERIES AUDIO OSCILLATORS

Available in six standard models.-bp- 200A and -bp- 200B have
transformer-coupled output delivering 1 watt into matched
load. Primarily designed for audio testing. -bp- 200C and -hp-
200D have resistance-coupled output and supply constant vol-
tage over wide frequency range. The -hp- 202D is a modifica-
tion of the 200D, extending frequency downward to 2 cps.
-bp- 2001 is a spread-scale oscillator designed for interpolation
work and for applications where oscillation frequency must be
known with utmost accuracy.

650A WIDE-BAND OSCILLATOR

Continuous frequency coverage, 10 cps to 10 mc.
Highly stable, versatile. Output flat within 1 db
throughout frequency range. Available voltages
range from .00003 to 3 v. Other advantages in-
clude 94”7 scale length, 6 to 1 micro-controlled
tuning drive, 50 db output attenuator variable in
10 db steps, output voltage divider providing 6
ohm internal impedance (reducing output vol-
rage 100 to 1).

WwWWW_americanradiohistorv com
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202B LOW FREQUENCY OSCILLATOR

Specially designed for work between 1/ cps and 1000 cps. Pro-
vides excellent wave form, good stability, split-hair measuring
accuracy in the very low frequencies. Ideal for vibration or
stability checks on mechanical systems, for testing geophysical,
electro-cardiograph or electro-encephalograph equipment,
checking response of seismographs, or electrical simulation of
mechanical phenomena.

2018 AUDIO OSCILLATOR

Meets every requirement for speed, accuracy, wave
form purity and ease of operation in FM and other
fields where high fidelity is most important. Provides
3 watts output into a 600 ohm resistive load. Distor-
tion held to 1% or less, at 3 watts, 4% at 1 watt
output. Excels in testing high fidelity amplifiers,
speakers, and in comparing frequencies.
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—
e
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250 WATTS
W

Your money’s worth

and MORE!

...1n every power range

Through the years, the experience of hundreds of
stations from coast to coast has proved that you get the
most for your money in Western Electric transmitiers.

You get outstanding design by Bell Laboratories —
top quality performance — dependability — and rock
botiom operating cost.

You will want these things in your new AM trans-
mitter. Get full details from your local Graybar Broad-

cast Representative or write to Graybar Electric Co.,
420 Lexington Ave., New York 17, N. Y.

Western Eleclric

— QUALITY COUNTS -

ELECTRONICS — October, 1947 21
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_- #Huﬁufa series on Theory and Application of Electrical Insulation

Familiarty with Breakdown Theories s

The prevention of dielectric breakdown offers a real challenge to product designers and manufacturers of
electrical equipment. Three major theories have been advanced to establish causes responsible for dielectric
breakdown. These are the thermal theory, ionic theory and disruptive theory.

THERMAL THEORY NERR IR T y T ‘r‘\”/ 77 - -
The most generally ac- by o] L) ' by Pl C:V
cepted thermal theory, \‘ b ! | |' : i 1 ,‘ ! Il’ll|\\\ \ \\_ Ll 'l )
introduced by Wugner?, e — PR R S & N O N

is based on the premise Fig.l-a Fig.l-b Fig.I-c

that all solid diclectrics

are somewhat heterogencous. The author points out
that some spots, layers, or filaments of dieleciries are
lower in resistance than others,

It is his contention, therefore, that the current dis-
tribution over a given specimen is not unitorm when
potential is applied. The weak portion carries more cur-
rent, energy is released and the spot heated up as indi-
cated in Fig. 1-a. If the insulation or the clectrodes are
capable of conducting the heat away fast enough, the

condition is stable and no failure occurs. But if, on the
other hand, the heat is removed too slowly, the weak
spots grow hotter and, conscquently, lower in resistance,
Fig. 1-b, since most materials have a negative temperature
coefhicient of resistance. This continues until thermal
instability results, followed by insulation breakdown
(Fig. 1-c.).

“Physical Nalure of Breakdown of Solid Dielectrics” A1E.E.,
Tol. 41, 1922,

JONIC THEORY H D ’, T : 71"5}! I%:rgér,l{,; -
To visualize the ionic - | ?', | Pl ’s" |l<"
theory of insulation & 11V \ 4 C Bty vl

e 1 18 | 1\ 19 | H ) Thw!\ 18
breakdown, one¢ can po : : e = =
imagine a solid dielectric ig-2-a Fig-2-b Fig.2-c

as an electrolyte in which

ions move about to produce a current. This ionization
is believed to result from collision or chemical action
caused by the field voliage. In cither case, as the poten-
tial is increased, the [ast-moving ions will (1) dissipate
energy, and (2) produce other ions. The small circles

shown in Fig. 2-a represent regions of local bhreakdown
formed by the dissociation of diclectric molecules. Fig-
ure 2-b tllustrates that with still higher fields, ions are
formed at an increasing, rate until instability and even-
tual insulation failure occur (Fig. 2-c).

DISRUPTIVE THEORY . e e

The appeal of the dis-

ruptive theory lies in its

analogy to mechanical

Phenomena. We imagine

electric breakdown to be -
a sort of rupture and destruction of molecular and other
bonds in the material. Considerable evidence is available
to support the disruptive explanation; for cxample, we
know the breakdown of thin specimens and diclectrics at
low temperatures cannot be explained by the thermal or
iontc theories. The effect of mechanical stress on elec-
trical breakdown gives further support to this theory;
investigations have shown that mechanical stresses ap-
proaching the elastic limit may reduce the electrical
breakdown strength to as little as 10 percent of its nor-
mal value. Figures 3-a, 3-b and g-c show that the lines of

Fig.S-a

22

Fig.s-b

clectrical force
become progres-
sively concen-
trated on the
portion of the
dielectric which
is under the
greatest wechan-
ical stress, thus ity e
leading to break- 1 © s S
down, . g2 i
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*Helpful in Selectng the Right Dielectric

APPLICATIONS OF DIELECTRIC BREAKDOWN THEORIES

According to the foregoing theories of diclectric breakdown, an ins
, homogencous in structure, have high physical and dielectric strengths,
mperatures. The insulation used in many household utensil

service should be, generally speaking
and be able to withstand high operating te

ulating material that is to give best

devices and similar electrical heating appliances serves as a fine example of the importance of understanding

the theoretical factors affecting insulation behavior.

EMPIRE

varnished cloths and tapes, carefully
sclected to facilitate uniform impregna-
tion. arc made from highest quality
canvas, duck, silk, rayon and fine cam-
Drics. Special yellow and black varnishes
are chosen for their ability to impreg-
nate these materials and o provide a
smooth surface. Used widely in armature,
stator, field, transformer and regulator
coils, terminal leads, high tension cable
splices. wind bushar insulation.

MICANITE AND SUPER MICANITE

(built-up mica) are made [rom several
different grades of thin mica splittings
bonded with various resins. \When made
with organic bond, whicli is volatilized
during heating, it is popular in electric
furnaces and flatirons, where the heating
element is never disturbed. Micanite
with inorganic binder, which will not
burn away, is suitable for unsupporte(l
heating elemerits in toasters, surface
lieaters aud similir products,

LAMICOID

a dense, uniform, thermosetting lam-
inated plastic—is produced with a wide
variety of fillers, depending upon the
properties desired in the end product.
Popular hoist motors, which need added
protection from burn-out since they are
frequently operated beyond normal ca-
pacity. rely on Lamicoid slot sticks in
the armature and Lamicoid brush rig-
ging lor adequate overload protection
and long, trouble-free operation,

Mica Insulator Company offers the electrical industry a single source of supply for a
complete line of clectrical insulation. The company is also a headquarters for insulation
information, based on over o years’ experience in this field. If you have an insulation
problem, consult our technical service departmcnt—they will gladly help you select the
material best suited to your particular application,

ELECTRICAL

i ﬁﬂHEHEﬂTABT 1, NEW YORK

T i : - INSULATION
i .,__l..l.'.lqntn.- :Hg:::-_nj"huﬁ 1 m"tcmuu- ?.' Cincinnofi Clavetand = Detrsit » Housten
Los Angeles = Milwauka ':Hw-_g-_!’wlr:_.!!y!sﬁu_-ﬁigiin » Rachester + 5, Louis « San Francisce

o= PSR R i R e s b

Trade macx

ELECTRONICS — October, 1947 23

wWwWw_americanradiohistorv . com -



Why the American
(aorel #5450
and How it

Clare Relays and Stepping
Operation of Race-

o Wy

Clare Type "J" d-c Relays are distinc-
tive for small size and twin flexible con-
tact fingers which reduce chance of
circuit fcilures as one contact is sure
to close even when -he other may
be blockad by prasenca cf dirt or grit.

2WTOTE TICKETS Pav o . "7
1adi) 620 B60- LEI T TSo T 82 1 (. 3¢ 1675 9 1930
{ 1420 S¥0 {2 % 6 = wio'|z : 3564 10 PE3Z
ot 325 w3 2454 11 2963
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Grandstend view of infield indicator board. Each figure on the
board is procuced automaticdly by a nest of 24 lamps. Each
nest is ccntrol ed ky five Clare Relcys, which enable any digit
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This highly intricate and accurate electrical machine,
owned and operated by Americaa Totalisator Coridany,
Inc.,, of Bal-imoce, acts as a gigantic cash register to
facilitate, simpli‘y, and audit pari-mutuel wagering at
some 57 rac:ng plants, from coast to coast.

Because the American Totalisator registers and totalizes un-
limitad sums of money every day, and its owners guarantee
its acvuracy and assame all risks, operational errors would
be sc castly, that they simply can’t be tolerated.

American Totalisator Company’s choice of Clare relays
and stepping switches for this, the most exacting day-in-
day-out service to which relays have ever been subjected,
is highest evidence of their unfailing accuracy and their
staying power.

Reduces Size and Weight«

Photog -aph shows Few Lse of small Clare Type

In the latest model of the American Totalisator, inaugu-
rated at Delaware Park in May—there are 45 Clare
"J"Relerys permi's s ze and weight of Totalisator Type “J” Relays and 12 Clare Stepping Switches in each
adding machine unit tc be reduced. (New unit

weighs only half as muzh.) Each of these thirty-
nine such units Lse: 45 Clare Relays and 12
Clare Stepping Switches to register Win, Place,
or Show wagers for onz= of 12 runners in a race.

"Custom-Built” Multiple Contact Relays

wWWw americanradiohistorv. com



Totalisator Company

F

Avoids Them

Switches Insure Faultless

track Totalisator

G : Clare Sgring-Driven Stepping Switches
' will select any channel or circuit path
out of 20 . .. or 40. In the TotaBsator,
they prcvide an accurate counter, with
the initiation of impulses coming from
the ticket-issuer keys.

oW 16547P00L . apemok. oops "7 Wagsur ze2TovE T
i 1218+ B -812-%9.-237 110 . 825 92 fle 4 1030 ¢

© 1704 |2 29566 3367 10 §308 fR-4 6 3 WID j2 7

1255 13 7517 7 K022V V183 325 1

(6 A3 |34 8 qmeornsa
335 |4:)58F 81322 R S23 .J4 4 811

R3O |4l ) 1AFI

i

from 0 to 9 to be formed. Progressive totals and odds are flashed
every 90 seconds. Payoff prices are displayed within five seconds
after a race is declared official.

- 1:;{.}11«
"&*m;

of the 39 runner and pool-total adding machines which
constitute the heart and brain of this superlative example
of inventive genius and engineering skill.

American Totalisator Company chose Clare Type “J” Re-
lays for this new “Tote” for these excellent reasons: its
extreme compactness makes possible great savings in size
and weight; its fast action effects a striking increase in
the operating speed and money-handling capacity of the
“Tote Room” equipment; its distinctive twin flexible con-
tact fingers remove all cause for worry about circuit
failures resulting from dirty contacts.

Clare sales engineers are located near you to show you
how Clare “custom-building” can give you just the relay
you need for your most exacting requirements. Look in

the classified directory of your telephone book cr write: Use CLARE RELAYS for Tests
C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago ; : .

30, Ill. Cable Address: CLARELAY. In Canada: Canadian View of an adding machine bay for the Show
Line Materials, Ltd., Toronto 13, Ontario. pool (front). This bay contains the 12 runner

adding machines, one pool-total adding ma-
chine, and various auxiliary equipment units.
At the back (right) is the control panal and
rovtine tester. Clare Relays in the routine tester
auvtomatically test every phase of operation.

for Electrical, Electronic and Industrial Use

www americanradiohistorv com



miniature D.C. RELAYS
with Steatite Insulation

ACTUAL SIZE

in aireraft

use
designed 1101:” ATURE relays

ion
endable operat
f vlb rathna

Originally
equlpmenl, these ¥
give completely dep' el
nder extreme conditt )
y y and temperature:

ANTENNA THROW-OVER

humidit

FOR EITHER 14 VOLT OR 28 VOLT
. . D.C. OPERATION
The Steatite insulation and gen- The antenna throw-over relay -
eral construction of these relays shown is of unique design and pro- SINGLE ARM DOUBLE ARM
makes them inherently suitable for  vides'the wide contact spacing and L
switching circuits requiring perma- positive action necessary for this o ! - o : - B I °
nently low leakage, for switching special purpose, for o weight of
certain high frequency circuits, and only 0.2 1b. 1 1 !
for any application where a com- The other small relays are pro- Zj_r © s _'_Cz
pact, light weight, yet sturdy relay  vided in the contact combinations I T -
is required. Particular attention has  illustrated at right, with maximum ::U: o : = 5 : o
been paid 1o design of relays thai overall dimensions of 114" x 74" | o o
will not “chatter” under vibration  x 134” and a maximum weight of
. . . Write on your letterhead for our Catalog de-
even in the un-energized position. 0.09 1b. scribing these and our other Component Parts.
' f N - a
A
9{\
. o . Boonton, N, J.
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When the makers of the Air-Way Sanitizor
designed “the vacuum cleaner of tomorrow” they
demanded extra insulation. The field core assembly
in the pedestal-type base had to be protected against
heat, vibration, and rough handling. To do this
job, they selected Bentley, Harris Extra Flexible
Fiberglas Sleeving. After more than a yeat’s experi-
ence with this insulation here is what they reported:

“We use BH Extra Flexible Fiberglas Sleeving 3

as extra insulation on the lead wire of the field AP

core assembly. We consider this Sle

a8
=
Z

desirable from the standpoint of durability,
insulating properties, and resistance to cracking
and breakdown due to heat and other deteriorat-
ing factors.”

If you are designing a new appliance or
improving your present product, try BH Extra
Flexible Fiberglas Sleeving. See its many production

vantages in your plant, in your own product—
ler actual service conditions.

*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). *‘Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp.

Bentley, Harris Mfg. Co., Dept. E-15 Conshohocken, Pa.
I am interested in BH Non-Fraying Fiberglas Sleeving for

USE COUPON NOW == — = ————————————— —— — — —

opetating at temperatures of °F. at

NAME COMPANY

volts. Send samples so I can see for myself how
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent.

Send samples, pamphlet and prices

duct
(product) on other BH Products as follows:

O Cotton-base Sleeving and Tubing
O Ben-Har Special Treated Fiberglas

ADDRESS

Tubing

ELECTRONICS — October, - 1947
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= 1/15 I.p
N : 74 J 'y l °
% 10 H.P.O> aiy A £ 1550 R. P. M.
1625 R. P. M. : P e SHADED POLE
CAPACITOR START & RUN N i § )+ ROUND FRAME
RESILIENT MOUNT S B TYPE *A93GLK-1
TYPE “BIJEEK-1 : ,/Q

V" AMPLE RESERVE POWER

VEXCEPTIONAI.I.Y COOL RUNNING
VEXTRA RUGGED CONSTRUCTION

Economically Priced o Designed to Give Top Performance

RIGID BASE ¢ ROUND FRAME e RESILIENT MOUNT
. Motors can be supplied with OVERLOAD PROTECTION,
s3e ’0' B NE CONDUIT BOX, and other Optional Equipment.
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4 Centralab Announces a New and Revolutionary

LEVER SWITCH

With a Minimum Life Test of 25,000 Cycles!

8 Basic Combinations of

Indexing Available!

COMPARE the outstanding features of Centralab’s
new lever switch, and you'll see why it's the finest
product of its kind available today!

New, exclusive coil spring design with cam and
roller offers you new dependability, long life and re-
sistance to hard service for inter-com and test equip-

Ceramic Trimmers
Bulletin 630

NEW COIL SPRING DESIGN
FEATURES SMOOTHER ACTION,
MORE POSITIVE INDEXING!

See how easily this coil spring

can be replaced without remov-
ing switch from chassis. Note

simplicity of engineering and
rugged construction to give you
long life and dependability.

ment use. Guaranteed minimum life of 25,000 cycles.

Combinations of spring return and positive index-
ing provide a flexibility which makes it adaptable to
almost any circuit requirements. Available with
shorting or non-shorting contacts, or combination of
both. Low capacity. 30 degree indexing. Rated at 6
watts. Brass silver-plated clips and contacts. All
other metal parts cadmium-plated steel.

Send today for complete information and bulletin
number 970.

Ceramics Variable Resistors Ceramic Capacitors Selector Switches
Bulletin 720 Bulletin 697 Bulletin 63C Bulletin 722

ELECTRONICS — Ocfober, 1947
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R. R. Car Builders
“Flag” AMERICAN

~ PHILLIPS Screws

/

for “Express Tru”Assemny Speeds that Cut Costs
for Streamlined Looks that Sell Customers

EIITYNEETETISIN - “Highball’s” the railroad term for get moving—and that’s
just what you do when fumble-proof, power-driven American Phillips Screws take
over! Whether you make streamliners, appliances, radios or what not, American
Phillips Screws can’t slip off “"the track” to harm work or worker—and there isn’t

a burred screw head in a carload. This antomatic, speedy driving of engineered
screws ups production schedules while gaining time-savings as high as 509!

EEDYCEIETEIEN — Smart, sleek, streamlined American Phillips Screws tell
a quality story FAST—are a modern complement to high-style products. They
can’t snag hose or clothes. And more and more buyers spot them as’a tip-off to
solid construction and longer service. Whether you sell industry or the con-
sumer, get the facts on the DOUBLE advantages (in production and promo-
tion) provided by American Phillips Screws.

*The railroads and the public.

AN'T SLIP OUT
ER CAN Y ECESS

WINGED DRIVEL oD

OF PHILLIPS

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building

ALL METALS: Steel,
Brass, Bronze, Stain-
less Steel, Aluminum,
Monel, Everdur (sili-
con bronze)
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A Significant Advance in ,/IIF Design

wiewn BUILEY BIG CRYSTAL UNVITS

Crystal performance in the range 15-100 mc is an
accomplished fact with the new BH6 unit. New proc-
essing techniques produce paper thin quartz plates
operating on third, fifth, and seventh overtones.
Stability, precision, and reliability have all been
proven in this outstanding design—another triumph
of Bliley engineering and craftsmanship.

Crystal holders look pretty much alike externally
but the internal assembly is the vital spot. In the
BH6 unit a pair of ceramic rings rigidly clamp the
delicate quartz crystal in position. The crystal, lapped
as thin as .004", is processed to micro-tolerances and

CRYSTALS

silver plated to insure long term precision. Every
step is carefully controlled and inspected before the
complete assembly is hermetically sealed in its metal
case.

The finished BH6 crystal unit is not a prima donna
—it will meet the most rigid service requirements in
your VHF equipment. Design engineers are invited
to write for recommendations covering oscillator cir-
cuits best suited for optimum performance; stating
qualifications such as drive requirements to the fol-
lowing stage, frequency tolerance, and temperature
range over which tolerance must be maintained.

BLILEY ELECTRIC COMPANY .
ELECTRONICS — October, 1947
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APPLIANCE THERMOSWITCH*

Temperature Control For All
Types of Electrical Appliances

*T. M. Reg. V. S. Pat. OF.

32

THE NEW FENWAL

CONTROL

SafesAccurate* long-Lasting

The unique and rugged design of the new
Fenwal Appliance THERMOSWITCH Control A
provides a heat control unit that will withstand
shock, vibration, tampering and other opera-’.
tional hazards that lower product life...and
influence buying attitudes.

Note these outstanding features: J

® Torque applied to terminal binding posts will not
shift contact support members.

® Adjusting screw will not drift under normal vibra-
tion. . 2

® The mounting bracket provides for side or bottom
mounting, or a cross-mounting bracket is available
for special applications.

D One-piece, welded case and cover assures rugged,
tamper-proof unit . .. stable temperature settings.

TWO DISTINCTLY DIFFERENT MODELS FOR HIGH 1. Expanding stainless steel 5. Ceramic Insulating But-
AND LOW TEMPERATURE RANGES case. tons.
The Appliance THERMOSWITCH Control is avail- 2. Fine silver contacts. 6. Precision Ceramic Loca-
able in models especially designed for both high and . tor.
low temperature ranges. The high temperature model 3. Contact Supporting Mem-

7. Stop Collar.
8. Adjusting Screw.
. Terminal Binding Posts.

provides control over the wide range of 175°F.~600°F. bers.
The low temperature model provides extremely criti-
cal control for low temperature applications through-
out its range of 50°F.~250°F. Each model assures the
highest degree of efficiency and dependability; both
incorporate the outstanding Fenwal characteristics.

4, Low expansion metal
bridge.

RUGGED @ COMPACT @ LIGHTWEIGHT

SPECIFICATIONS
Overall case dimension: 14" high x 84" wide 214" long. .
Maximum Load Rating: 1200 watts on 110 volt 40 cycles. /dezo R FOOL-PROOF PERFORMANCE
TEMPERATURE RANGE: N A
S0° E. 8 250° F.|(SEriEd) 20003) There is a Fenwal THERMOSWITCH Control to
175° F. to 600° F. (Series 30002) meet the requirements of most temperature control
applications. Write for camplete information.

WL —
#od B e e

FENWAL INCORPORATED

43 PLEASANT STREET, ASHLAND, MASSACHUSETTS

4 il o
N
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Section of the Belden enameling department,
where Beldenamel Magnet Wire is produced.

OlW MAKES MAGNET WIRE

Here is but one of many banks of
machines that produce Belden Magnet
Wire. It represents the most advanced
design in accurate high-speed equip-
ment for handling the enameling proc-
ess. Every possible mechanical factor
contributes to the uniform, high qual-
ity of the finished product.

But the machinery is little more than
symbolical of the mote important in-
gredients of Belden Magnet Wires. The
know-how to produce it and the know-
how to collaborate in its application.

Since 1902, through experience,
through mnever-ending research—
through constant performance studies
under actual working conditions—
Belden know-how has produced the
first satisfactory enameled wire—supe-
rior textile and synthetic coverings—
and the newly announced “Celenamel”
—a great new development.

MWW americanradi

Belden’s Business is more than mak-
ing wire—it is a setrvice where your
needs command machines and men —
and “know-how.”




HKorow-

Whether you manufacture
- automobiles or television sets,
kitchen appliances, or heavy
electrical machines—you will use
some rubber-covered wire. And
the variety of wires available for
the services is just as broad as
your requirements.
Broad, too, is the variety of

O1¥W MAKES RUBBER-COVERED
ELECTRICAL CORDS

quality—from which to choose.
Will the cable on your welder
stand up ten hours—or a thou-
sand? Will the cord on the lamp
you manufacture be a dangerous
nuisance—or a long, safe, faith-
ful servant?

In its rubber-covered wire de-
partment Belden has the latest

ﬂ |

WWW_americanradiohistorv com

type machines. Belden procures
the finest raw components. But
again, it requires more than
materials and machines to make
wire: Men with know-how.
Almost fifty years of experi-
ence—means you can get the
right wire to meet your needs

at Belden.

Twisting fine copper wires together to make a
flexible conductor for rubber-covered cable.

(& WIREMAKER FOR INDUSTRY
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%e% BIG AM TRANSMI;I"I‘E':R'S__ =
% USE THIS POWERFUL TRIODE

\

Modern, compact, efficient.

Forced-air-cooled for ¢con=-
venient station installafion.

In newer AM broadcast equipment Type
GL-893A-R plays an important part, sincz GL-893A-R
forced-air cooling adapts the tube for trans-
mitters using that increasingly popular method. 50-.éwpower 0’”]””! Class C telengph)/
(With water-cooled anode, as Type GL-823-A,

the same proved power tube is obtainable for services such

as industrial h-f heating and international 50- and 100-kw
broadcasting.)
wa [ RATINGS

A better tube than any predecessor, with improved fila-
ment construction and more highly developed grid design e {Voltage given is per sirond of
—easier to “break in” when placed in service — Type il special filament which permits

. ] voltage 10v operation from d-c or from I-,
GL-893A-R is one of an extensive group of up-to-the- P 3, or 6-phase a-c power sup-
minute General Electric transmitting tubes that cover the full current amp ply. Current is per terminol.)
range of broadcast requirements. Max plate CL(AZSS: g C(LAISShC R-)F <(:L,Ixss C R-;’

ratings: tubes telephony telegraphy
If a station operator, whether AMz FM, or Television, your voltage 20,000 v 12,000 v 20,000 v
replacement needs on all types are ideally served by the G-E \ p = 3 -
tube distributor or dealer right in your area. Because of ESESD MECRARERIESE £ GiR amp
tubes on hand, backed up by branch stocks strategically g
2 input 60 kw, per tube 24 kw 70 kw
located, Kour local G-E source of supply can give you prompt (signal)
service that will help you stay on the air a profitable 100 per dissipation 20 kw, per tube 12 kw 20 kw
cent of scheduled time. .
Typical power
If a builder or designer of transmitters, General Electric output 70 kw 18 kw 50 kw
o . {signal, (12,000-v {18,000-v
offers you the widest range of tubes in respect to power-out- 18.000.v operotion)  operation)
put ratings, frequencies, and circuit applications. Your needs, operation)
moreover, come first with experienced G-E tube engineers Maximum 5 mc at full ratings; 25 mc ot reduced
who will be glad to assist you in selecting the right tube frequency rotings.
types for equipment on your drawing-boards. Consult your
nearest G-E electronics office, or Electronics Deparrment,
General Electric Company, Schenectady 5, N. Y,
161-F7-8850
FIRST AND GREATEST NAME |IN ELECTRONICS
ELECTRONICS — October, 1947 33
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high moisture resistance

high dielectric strength
g e

1f you want electrical insulation that will withstand heat—
that is little affected by moisture—‘and that will provide
excellent dielectric properties———speciiy cD Micabond.

Micabond combines the heat resistance, moisture re-
sistance and electrical insulating properties of raw mica
y-to-use sheet, tube and tape form. Micabond sheet

into eas

is easily punched and formed for commutator segments

rings, heating element insulators, terminal washers
s. Micabond tube is ideal for many

and

and similar application

applications such as resistance coils and insulating bush-

ings. Micabond tape is used extensively as @ highly efficient

insulating wrapping for coils.
C-D Micabond is made in 23 standard types and grades

one OY more of which is sure to give you the specitic in-

sulating properties required to improve the overall per-

formance of your product. For complete information on C-D

Micabond, write for our latest Micabond bulletin O ask
us to have an engineer help you with your problem.

D5

BRANCH OFFICES: NEW YORK 17

. RsT . CLEVELAND
REPRESENTATIVES: MARWOOD LTD s;: . CHICAGO 11
- FRANCISCO 3

SPARTANBURG, S. C

c-D NON -METALLIC
PRODUCTS

DIAMOND VULCANIZED FIBRE
VULCOID—Resin Impregnated Vulcanized
Fibre.

DlLECTO——Thexmosetting Laminated Plas-
tics.

CELORON——A Molded Phenolic Plastic.
MlCABOND——Built-up Mica Flectrical In-
sulation.

HAVEG——Plastic Chemical Equipment,
Pipe, Valves and Fittings.

Available in Standard Sheets, Rods and

Tubes; and Parts Fabricated, Formed oOT
Molded to Specifications.

DESCRIPTIVE LITERATURYZ'

Bulletin GF gives Comprehensive Dataon all
C-D Products. Catalogs are also available.

SA
LES OFFICES IN PRINCIPAL CITIES

: E F Q
B DA ORON
ND STATE FIBRE CO., OF CANA
N CAN . LTD.
ADA: DIAMO B 5 8

FiF o _
(}0"lﬁn,ggm ¥ D . | =
4 tawmond FiBRE COMPAN
ANY

’ ; e
Nla"‘iwel o‘ La"”"a’ed “s“c since ’;” [i
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Here in one easily portable unit is complete amplifier equip-
ment to produce recordings on remote assiznmer.ts that equal
the best recordings in permanent installations.

Presto 90-A has 3 low-level input channels with mixers, master
gain control and variable high and low frequency equalizers.

N EW' A complete It has four fixed characteristics: flat between 30 and 15,000
s CPS...NAB recording...78 r. p. m. recording.. . playback com-
plimenting NAB recording.

pnrtahle recnrdi“g cnnsnle Other features include: line input and output, V.U. meter,

switching for one or two recorders, over-all gain—115 db, power

——10 watts undistorted.
TH E P REST“ 9 0 - A In quality of parts and workmanship and in flexibility of opera-

tion, the Presto 90-A is the equal of the finest studio equipment.

Presto enginecers are proud to present this new recording
console as a forward step in recording equipment.

Immediate delivery can be made from stock.

L R R e T <A i

e -
A

RECORDING CORPORATION
248 WEST 55TH STREET, NEW YORK 19, N. Y.
Walter P. Downs, Ltd., in Canada

FREE! Presto wiil send you free of charge a complete
bibliography and digest of all technical and engineer-
ing articles on disc recording published since 1921.
Send us a post card today.

ELECTRONICS — Octoher, 1947 35
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RELAYY...

THAT COUNT, ADD OR SUBTRACT

Ratchet-type relays, another ver-
sion of the popular Struthers-
Dunn “Memory” Relay Series, are
designed to supervise a control
pattern for two or more circuits
by successive impulses to a single
operating coil. They are widely
used for streel railway safety sig-

nals, capacitor bank switching, sin.
gle button control of reversing
mechanisms, interlocking, and
other operations requiring “mem-
ory” or “counting” supervision.
Also available with two operat.
ing coils for electrical re-set or
“forward-and-reverse” stepping.

SMTRUTHERN-DUNN

STRUTHERS-DUNN, INC., Philadelphia 7, Pennsylvania

STRUTHENS:DUNN. INC..
5,327 RELAY
TYPES

ATLANTA ¢« BALTIMORE « BOSTON « BUFFALO « CHICAGO « CINCINNATI « CLEVELAND « DALLAS
DENVER « DETROIT ¢« HARTFORD « INDIANAPOLIS « LOS ANGELES « MINNEAPOLIS « MONTREAL
NEW YORK ¢« PITTSBURGH ¢ ST. LOUIS « SAN FRANCISCO » SEATTLE « SYRACUSE » TORONTO

36 October, 1947 — ELECTRONICS
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The RCA
WV-73A
Avdio
VYoltmeter

. . - & sound investment in test equipment

The RCA WV-73A Audio Voltmeter will accu-
rately measure a-c voltages over wide ranges of
frequency and amplitude far beyond the limits of
ordinary a-c voltmeters. Response is excellent
over the entire range of 20 cycles to 20 kc.

Applications range from measuring the elec-
trical conductivity of switches to determining
slight variations in light intensity for photo-tube
work. It is sensitive and accurate enough to be
used for calibrating service instruments.

This instrument has a linear decibel scale and
an overlapping logarithmic voltage scale. Ac-
curacy is the same at all points on the scale.

You can use the WV-73A to determine the re-
sponse of audio systems and to locate sources of
frequency distortion. It also serves asa high-gain
a-t amplifier with near-perfect fidelity.

Available from your RCA Laboratory and
Measuring Equipment Distributor.

TEST AND MEASURING EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT. CAMDEN.N.J.

In Canada: RCA VICTOR Company Limited, Montreal
ELECTRONICS — October, 1947
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You can now select those characteristics in paper capacitors

best fitling your operational requirements, by simply specifying

REROVOX 7ol Dnproqnatoc! D,M,Fo

AERO
VOX PAPER CAPACITOR lMPREGNANTS

Numeruls indicate i

D — Castor Oil;

M — Minerql,0;
alhOil; ¢ _ Chion’nared Synthetic. H

e Don't settle for anything less than a custom-
fitted capacitor—one definitely meeting your op-
erational requirements—not just the usual hand-
me-down capacitor.
And that spells Aerovox. For in addition to the widest range of casings,
dimensions, mountings and terminals, Aerovox also offers a choice of
impregnants. Those impregnants—HyvoL D (castor oil), HyvoL M (min-
eral oil), HYVOL F (chlorinated synthetic) and Hyvor H (halowax)—deter-
mine the operational characteristics of corresponding Aerovox paper
capacitors. Each has distinct advantages as per the handy reference table
above.
Such custom-fitting of capacitors to your particular capacitance problem

is typical of Aerovox application-engineering service.

ERQVOX

-y °
capacitors

lllplegllullfs in 'he” oldel of ple'elellce

——
£ T
H e |, | |
“ 3 = 5 |
o 8 o | B 2 e | |
se| S /52/8 (B | £ s | - -
= s £ 2 IR -JN - s £ o 2 5l as
-g o 2 g o Ellc a e ~ o o = o .2 “
E 2z s |Ss|/e2|Es| & § |g8 | 2% €
& o w - 5/& % & a | g /8283
2 £ o 2 a e ' J)*Na ° S s 2/ /2
= & o ES o & a [ 4 o & c
a 9 0. 2 a o . ° s & o o
vYE&/ x 8o na i £ g el &
~ o < . oY |e g | ]
a S Lo | & &
f :q'x—-x_s)w
a/F 2

ENGINEERING AID...

® Send us those capacitance
problems and requirements.
Our engineers will gladly col-
laborate in working out the
most satisfactory solutions.
Further data on request.

FOR RADIO-ELECTRONIC AND
INDUSTRIAL APPLICATIONS
AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S NSF
SALES OFFICES IN ALL PRINCIPAL CiniES « Export: 13 E. 40th St., New York 16, N. ¥, 07
Cable: *ARLAB' o In Canada: AEROVOX CANADA <TD., Huuluon.aomlr._“]

www americanradiohistorv com
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Y Diitinitive beaiity

SUPERB PERFORMANCE

TURNER COLORTONE DYNAMIC—MODEL 5D

SPECIFICATIONS

MODEL 5D COLORTONE DYNAMIC

EFFECTIVE OUTPUT LEVEL: 52 db below 1 volt/dyne/
sq. ¢. m. at high impedance.

FREQUENCY RESPONSE: Flat within =5 db from 50-
9000 c. p. s.

OUTPUT IMPEDANCE: 50, 200. 500, ohms, high.

DIRECTIONAL CHARACTERISTICS: Semi- directional.
Non-directional when tilted back 90°.

DIAPHRAGM: Highest quality, corrosive resistant
aluminum.

MAGNETIC CIRCUIT: Employs highest c}uality Alnico V
magnet. Highly shielded output transformer excludes
all hum pickup.

CASE: Tenite. With 90° tilting head. Rubber tilt brake holds
in any position. ‘

FINISH: Choice of yellow, green, ivory, orange.

MOUNTING: 5% — 27 standard coupler.

CABLE: 20 ft. removable, shielded, single conductor, with
connector.

DIMENSIONS: 4% long x 2%°" wide x 43" high.

WEIGHT: 17 ounces.

TYPICAL

FREQUENCY RESPONSE
(HIGH IMPEDANCE)

ALSO AVAILABLE WITH HIGH QUALITY CRYSTAL CIRCUIT AS MODEL 5X

THE TURNER COMPANY

905 17th Street N. E.

Microphones licensed under U.S. patents of the American Yelephane and Telegraph Company, and Western Electric Company, incorporatert. Crystals lirensed ander natents of the Brush Development Company

ELECTRONICS — October, 1947

e The post-war microphone sensation.
Beauty that sings to the eye and ear.
Turner Colortones bring sparkling color
to stage and orchestra settings, home
recorders, television studios, night spots,
etc. Their high quality reproduction
accents the performance of finest record-
ing and sound system equipment. Cases
are styled in a choice of gleaming ivory,
rich orange, bright yellow, and soft pastel
green finishes. Improved dynamic circuit
with Turner precision diaphragm and
Alnico V magnets provides extremely
accurate pickup and smooth wide-range
response to voice and music. Shielded
output transformer excludes all annoying
hum pickup. Available in four standard
impedances with or without built-in slide

switch. See them today at your dealer,

MICROPHONES IN COLOR

CASE FRONT
PAPER RING ‘

RUBBER RINGS

CASE WIRES TRANSFORMER

TRANS, SHIELD CASE /

stl((A RING
RETAINER RING
FELT WASHER
ALNICO MAGNET
DIAPHRAGM
VOIE COIL

RUBBER RING®
CLOTH SCREEN

RAKELITE RING
-
FRONT PLATE

MAGHE! YOKE
FAQUNTING PLATE

MAIAEPLATE

MIKE STAND

INTERIOR CONSTRUCTION MODEL 5D

Turner Colortone Dynamics will stop you with their
beauty —you'll choose one for its superior quality.

Cedar Rapids, lowa

www americanradiohistorv com
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REVERE SHEET AND STRIP
FOR DRAWN PARTS

FOR all products to be made by drawing,
stamping and similar sheet metal operations,
Revere sheet and strip of copper or brass offer
maximum ease of fabrication. Not only are these
metals naturally ductile, but they benefit further
from the metallurgical skill which Revere has
gained in 146 years of experience.

In composition, mechanical properties, grain
size, dimensions and finish, you will find Revere
metals highly uniform. They enable you to set
up economical production methods and adhere
to them. They can help you produce better
products at faster production rates, with less
scrap and fewer rejects.

Revere copper, brass and bronze lend them-
selves readily to the widest variety of finishing
operations—polishing, lacquering, electro-plat-
ing. With these superior materials it is easy to

40

make radio shields and similar products beau-
tiful as well as serviceable.

That is why wise buyers place their orders
with Revere for such mill products as—Copper
and Copper Alloys: Sheet and