RADAR AT SEA




. that is how one electronic heat

generator manufacturer describes

Amperex tubes. If your equipment is

it right, Amperex Special Application

Engincering will help you make it better., De-

pendable operation is assured, replacements mini-

mized, and greater value per dollar expended
may be anticipated.

THE AMPEREX SFECIAL APPLICATION
ENGINEERING DEPARTMENT

. . . Amperex Special Application Engineers have
nothing to sell. Their job is to work with you on the
development of new equipment or the improvement
/ of present products. Their time and knowledge is

/ vours for the asking, without charge or obligation.

AMPEREX TUBES...

RESERVE
CAPACITY

... the measure of tube life is
in the reserve capacity of the
tube. Because of novel design,
Amperex high frequency tubes

. .. for dielectric heating a

Amperex Type 235-R Transmitting Tube. Fila-
ment woltage, 14.5-15.0 volts. Filament current,
39.0 amperes. Amplification factor, 14.0. Grid
to plate transconductance at 500 ma., 6500
micromhos. Direct interelectrode capacitance:
grid to plate, 9.0 uuf; grid to flament, 10.0
upf; plate to filament, 1.5 uuf. List price,

pplications are avail-

able in 25 different types, operating with remark-
able efficiencies at frequencies ranging from 20
to 120 megacycles. Write for the Amperex catalog.

$125.00.
may be used at plate voltages

and plate power inputs suth-
ciently high to allow power
outputs at maximum rated
watts per tube.

Amperex Type 889 Transmitting Tube. Fila-
ment woltage, 11 wolts. Filament current, 125
amperes. Amplification factor, 21. Direct inter-
electrode capacitance: grid to plate, 17.8 puf,
grid to fillamént, 19.5 uuf, plate to flament,
2.5 upf. List price, $175.00.

AMPEREX

.« the high
performance tube

Many stondard types of
Amperex tubes are now
available through lead-
ing radio equipment dis-
Awmperex Type 889-R Transmitting Tube. Filament tributors

woltage, 11 wolts. Filament current, 125 amperes.
Amplification factor, 21. Direct interelectrode capac-

itance: grid to plate, 20.7 upf; grid to filament,
19.5 uuf; plate to fillament, 2.5 puf. List price, )
$325.00.

AMPEREX ELECTRONIC CORPORATION

25 Washington St., Brooklyn 1, N. Y., Export Division: 13 E. 40th St., New York 16, N. Y., Cables: *'Arlab’’
Canadian Distributor: Rogers Majestic Ltd. ® 622 Fleet Street West, Toronto

HoLD ON TO THE WAR BONDS YOU HAVE — AND KEEP BUYING MORE
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S0 clearly and unmistakably are draftsmen able to express their ideas on
paper that their drawings have re-shaped the world. Through line, figure and
symbol, draftsmen define the work to be done by the labor and machines of @
nation. Assisting them to attain precision and clerity are drafting inshruments
that act almost as living extensions of their own hands...instruments that function
figuratively as their partners in creating.

For 78 years Keuffel & Esser Co. drafting equipment and maferials have been
partners, in this sense, in shaping America, in making pessible its swift-moving
highway traffic, its speed in conducting business, its victorious might in war

..So universally is K & E equipment used, it is self-evident that every engineering
project of any magnitude has materialized with the help of K & E. Could you
wish any surer guidance than this in the selection of your own "drafting
partners’?

You will find special advantages, for example, in PHOENIX* Tracing Cloth,
which K & E has made almost “ghost-proof.” Here is a cloth from which you

can erase either pencil or ink lines without
et ® risking untidy "ghosts” on the prints, a
pq rtners In creatl ng cloth practically immune to stains from
perspiration and water. You can even
soak it in water for ten minutes at a time
without harm! For further details about PHOENIX* Tracing Cloth, write on your
letterhead to Keuffel & Esser Co., Hoboken, N. J.

*REG.U. 8. PAT. OFF;

3 =
. «o.the world’s ‘;
~ greatest highways s.s best known

calculators

" Drafting, Reproduction,
" Surweying Equipment
o 3 and Materials.
Slide Rules,
Measuring Tapes..

KEUFFEaL & ES&ER GO

'EST. 1567

NEW YORK - HOBOREN, N, i
CHICAGO « ST. LOUIS « DETROIT + SAN wﬁpco

O
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NEED SOLUTIONS TO PROBLEMS LIKE THESE?

Problems like those in the box above have be- ance with your problems from the amazing ver-
set many in your industry...But that was before satility of **dag?’ colloidal graphite dispersions.
the recent developments of ‘‘dag?? colloidal
graphite — developments made to successfully
meet war production emergencies. The end result

A 3¢ stamp will mail the convenient coupon be-

low. Fill in your name and check the list for free

is that you may row obtain remarkakle assist- copies of booklets which fit your specific needs.
e ———
] s
| A (OMPLERE FHA[BG
‘ (Ollﬂ:)b’ll‘sllﬂlﬂﬂ
BISPERSIONS

| ACHESON COLLOIDS CORPORATION,
Port Huron, Michigan

JMI.Co A-K1

o e . o o e ——— | o cougiers b
TO GET THE . | ACHESON COLLOIDS CORPORATION |
i ": SE « + « MAIL THIS . | PORT HURON, MICHIGAN DEPT, K-5 L= |
Thisiwew litaratucejon St Mg? calloidallyaRRE JRH-TRANR RS | Piease send me, without obligation, @ copy of each of the bulletins checked: i
A general booklet on the story of ‘‘dag”’ colloi- 1 |
dal graphite. 12 pages profusely lliusirated. No. 430 D NAME |
A complete list of ‘“dag® colloidal graphite
dispersions with applications. No. 440 D POSITION II
44 99y H H
dag®’ colloidal graphite as a PARTING COM- No. 422 D ADDRESS |
POUND.
“dag” colloidal graphite as o HIGH TEMPERA- No. 423 [ | zoNE Ne. STATE |
TURE LUBRICANT. I
437| 986" colicidal graphite for INPREGNATION : No. 431 [] our presenT OIL sUPPLICR I3 I
AND SURFACE COATINGS. '
“dag® colloidal graphite in the FIELD OF ELEC- | No. 432 D (Lubricun's.contcining “da‘g" :.olloldul gruphlh are |
TRONICS, | available frem major oil companies.) l
L o e o e e e e o e e e e e e
ELECTRONICS — October 1945 7
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Allis-Chalmers Electronic

NEW KIND OF

P Compare Engineering: A-C’s years of industrial elec-
tronic experience give you superior operating features.

ONVENIENCE, economy, low cost — the magic of induc-
tion heating at its finest — that’s what Allis-Chalmers new
Electronic Heater now offers you!

2mF~ Completely Automatic: Pre-set timer controls heat se-
quence from 2/10 seconds to 2 minutes — so that even unskilled
operators can harden and braze metal parts in volume — uni-
formly — at simple touch of starter button. All controls are
located on one panel for easy change in applications. Job
settings are protected from tampering by door and lock.

i~ High Efficiency: 3-phase rectifying system guarantees
maximum power from Electronic Heater, prevents unbalanced
load on power lines. All tubes carry manufacturer’s guarantee
(minimum: 1000 hours), often have useful life in excess of
5000 hours. New coupling system keeps losses low, permits
adaptation to most applications without use of radio frequency
tranformers.

W™ Safety Features: Operator and equipment are fully pro-
tected by heavy-duty control, fuses, high water-temperature
relay, interlocking switches on door, choke coil, water filters
and pressure switches.

Maybe your manufacturing operation can be performed bet-
ter, faster, cheaper with this great new production tool. Write
for further information, or send samples for free laboratory test.
No obligation. ALLIS-CHALMERS, ELECTRONIC DEVICES SECTION,
MILWAUKEE 1, WISCONSIN. A 1914

ey

- TRt Allis

A e S AN

S NPT SR SR

Kake s el
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Heater Now Offers You A

[ e

o
e

&

2. 3

MEIAL

MAGIC

W& Compare Results: High frequencies, accurate control

of A-C’s new

unit give you finer products at lower costs.

INCREASES PRODUCTION

Joining parts by brazing is ideal for induction heating —
an application of this new magic process which can slash
product costs by doubling and redoubling production rates!
Here’s how A-C's Electronic Heater solved the problems
of one lubricator manufacturer who formed sub-assemblies
by torch-brazing. His rejects were high, his production was
slow (15-20 units per hour), and slow heat affected cad-
mium plating on parts so that it peeled off in a short time.
A-C’s Electronic Heater was able to step production up to
200 units ﬂPer‘ hour! Rejects became negligible, and plating
was not aftected. Maybe Allis-Chalmers Electronic Heater can
show you the same spectacular results!

ey T -

g
k3

ELECTRONICS — October 1945
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Chalmers

MORE EFFICIENT HARDENING

Allis-Chalmers Electronic Heater gives you surface hardening
to controlled depths — faster, cleaner, without heat, fumes,
?pace-waste of conventional methods. Tendency of high-
requency currents (400,000 cycles and up) is to hug surface
of conductor. Result: thin, hardened surface with healthy,
ductile core — ‘as shown above, left, in unretouched micro-
photograph section of 3/ inch bar of SAE 1045 steel —
hardened by Electronic Heater. Compare this with micro-
hotograph section of 3/ inch SAE 1045 steel bar hardened
y conventional methods — above, right! Here, uncontrolled
hardening has penetrated deep into the core, making the
bar brittle and weak.

MILWAUKEE |
WISCONSIN

www americanradiohistorv com 1



00" AMATEL

B

129 NET

PRICES SUBJECT TO CHANGE
WITHOUT NOTICE

WRITE TODAY

A postcard will bring description

L . of this outstanding new receiver.

FINEST LOW COST RECEIVER

By all measurement this is unquestionably one of the N

greatest values ever offered to amateurs . . . Hereis “ham’’ commuinication

at its best, streamlined for highest performance at a modest cos*.. . .

WRITE TODAY. Send card for descriptive folder.

 HAMMARLUN

THE HAMMARLUND MFG. CO., INC., 460 W. 347# ST, NEW YORK 1, N.V.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

10 October 1945 — ELECTRONICS
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Here is a leader in General Electric’s highly de-
veloped, complete line of transmitting tubes! Type
GL-805 not only gives you high power output at
relatively low plate voltages (see ratings below),
butthe tube’s grid-bias requirements are unusually
low (zerofor many Class B operating conditions).
These features mean economy in use.

Type GL-805 does a wide variety of jobs efficiently.
It is used in the low-power stages of large trans-
mitters, and also as a power amplifier ia smaller

stations. An excellent amateur tube, as well as
standard for other communications, the GL-805
is one of the more versatile transmitting types.

High amplification factor, and a frequency range
above most power-tubes in its class (30 mega-
cycles at maximum plate output; 80 at reduced
ratings)—these are still other advantages. See
your nearest G-E office or distributor for further
information, or write Electronics Department,
General Electric Company, Schenectady 5, N. Y.

New
give

Booklet ETX-3
s ratings 87"

General

ELECTRONICS — Octfober 1945

Conti ratings Class B A-F service Class C R-F service, | Class C R-F service,
U] nJ {two tubas) olate-modlated without modulation
lilamernt voltage 10v 10v 10v
Filament current 3.25 amp 3.25 amp 3.25 amp
Max plate voltage 1,500 v 1,250 v 1,500 v
Max plate current- 210 mz (per tube) 175 ma 210 ma
Max plate input 315 w (per tupne) 220 w 315w
Max plate dissipation 125 w (per tube) £5 w 125 w
Driving power (approx.), 7w 16 w 8.5 w
typical operation
Plate power output, 370 w 140 w 215 w
typical operation

TRANSMITTIHNG,
TUBES « VACUUM

RECEIVING,

WwWWwW americanradiohistorv com 1

INDUSTRIAL,
SWITCHES AND CAPACITORS

GENERAL @@ ELECTRIC
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SPECIAL PURPOSE



Natural and man-made electrical disturbances
can ‘‘cut holes’’ in an AM broadcast pro-
gram because waveformsof such disturbances

THROUGH STORM
AND NOISE

with clear reception that will build

and hold greater audiences

Over a period of a year, more radio receivers are turned off
during programs because of man-made and natural elec-
trical disturbances than for any other cause. If your station
serves areas where electrical devices produce high noise-
levels, if you are geographically located where static is a
problem, consider FM. Frequency Modulation will give
your listeners vastly improved reception, virtually free
from noise—and do it with less transmitter power and
reductions in operating costs. Or, with the same power and
the same cost, it will enlarge your primary service area.

In order to provide radio reception with low background
noise level, the signal strength of an AM broadcast station
should be about 100 times stronger than that of the inter-
fering noise or signal. By comparison, an FM broadcast
station can provide reception with the same low back-
ground noise level but with a signal strength only about
twice that of the noise level itself.

TR,
¥ \

GENERAL @@ ELECTRIC

. AND STATION EQUIPM

have similar modulation charactexistics.

Consider, for example, the case of the 1-kw AM station
on 1200 kc. With a 400-ft half-wave antenna overlooking
flat country and where conditions of ground conductivity
are average (3 x 10-14 EMU) this station can generally
provide its radio audience with satisfactory noise-free
service over the following approximate effective areas:

AM Service Range Coverage
Day 22 miles 1520 square miles
Night 10.5 miles 346 square miles

Compare this performance with the virtually interference-
free reception that a 1-kw FM station can provide over the
same terrain, using a 2-bay circular antenna 400 feet high:
FM Service Range Coverage

Doy and Night 43 miles 5800 squara miles
Performance like this provides better service. Service like
this builds larger audience and greater advertiser interest.

EN

T
It

163-01-6%14
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The G-E pre-war
3-kw FM Transmitter

FM broadcasting is unaffected by natural

and man-made electrical disturbances

because the waveform of frequency mod-
- ulation is unlike that of noise.

Look to General Electric when you plan your FM sta-
tion. G.E. is the one radio manufacturer with experience
in designing and building complete FM systems—from
transmitters to receivers. G.E. has designed and built
more FM broadcast transmitters than any other manu-
facturer. G.E. built the first FM home receivers and has
furnished a large percentage of today’s half-million now in
use. Today, the six studio-transmitter FM relay links now
operating in the 340-megacycle band are all G.E.—with
thousands of hours of regular operation to their record.
G.E. operates its own FM proving-ground, station WGFM,
at Schenectady. For information on General Electric FM
broadcast equipment, write: Electronics Department,
General Electric Company, Schenectady 5, N. Y.

FOR EARLIEST POSSIBLE DELIVERY OF YOUR
BROADCAST EQUIPMENT, PLACE YOUR ORDER NOW

50 FM BROADCAST STATIONS ON THE AIR
OVER 400 APPLICATIONS PEMNDING

FM DOES IT—

FM multiplies your effective coverage day and night.

FM gives your audience programs with lower background noise.
FM minimizes station interference on your frequency.

FM contributes to the economy of your broadcasting system.

General Electric’s FM equipment will include revolu-
tionary circuit developments, new component designs,
and improved layout features that will contribute directly
to the quality and economy of your broadcasting system.

Tune in General Electric’s “The World Today” and hear the news
from the men who see it happen, every evening except Sunday over CBS
network. On Sunday evening listen to the (-E “All-Girl Orchestra’
over NBC.

g

'ES » HOME RECEIVERS

FM - TELEVISION « AM _, ., o huec/

MWW ameri




ONE OF A SERIES EXPLAINING HOW G-E ELECTRONIC TUBES CAN BE USED TO IMPROYE EQUIPMENT DESIGN

fﬁ*‘g

o~

A o
These ¥7C) tubes

£

team up to produce
high frequencies for
electronic heating

1" O produce the high-frequency cur-

rent needed for electronic heating
—the fast, precise method used widely
in industrial processes—specify a G-E
oscillator tube like the one shown
on the left.

To change standard a-c power to
the d-c used by the oscillator tubes,
specify a G-E rectifier tube like the
one shown on the right.

Whether your electronic heating
design calls for induction heating
(used for metals) or dielectric (for
bonding plywood and treating other
non-metallic materials) these two
types of tubes are the heart of the
equipment.

General Electric has engineered a
wide variety of tubes for electronic

e\

heating applications. All are backed
by extensive research and broad field
experience. All have been proved in
service over substantial periods—give
the solid performance so essential to
meeting high production schedules.
Consult G-E tube éngineers on all
of your tube requirements. Also ask
for your copy of the booklet “How
Electronic Tubes Work.” Your near-
est G-E office or distributor will be
glad to serve you, or you may write
to Electronics Department, General
Electric, Schenectady 5, New York.

Hear the G-E radio programs: “The World
Today’ news, Monday through Friday, 6:45
p. m., EWT, CBS. “The G-E All-Girl Orchkes-
tra,” Sunday 10 p. m., EWT, NBC. *The G-E
House Party,” Monday throxgh Friday, 4 p. ».
EWT, CBS.

NY OTHER MANUFACTURER

GENERAL 5 ELECTRIC

100-0190-0080

www americanradiohietory com

At left, above: Type GL-889-A high-
frequency oscillator tube—price $160.
Right: Type GL-869-B mercury-vapor rectifier
tubo—price $100,

Characteristics of Type GL-889-A

Three-electrode vacuum oscillator tube.
Its water-cooled anode suits Type GL-
889-A for induction heating, where
water-cooling generally is employed.
Filament voltage and current are 11 vand
125 amp. Maximum anode ratings are:
voltage 8,500 v, current-2 amp; input 16
kw, dissipation 5 kw. For dielectric heat-
ing, Type GL-889R-A is available with
copper-fin radiator for forced-air cool-
ing. Price $280. Ratings are the same as
those given for Type GL-889-A.

Characteristics of Type GL-869-B

Two-electrode mercury-vapor rectifier
tube. Special filament design allows either
in-phase or quadrature excitation. Fila-
ment voltage and current are 5 v and 18
amp. Anode ratings for in-phase opera
tion are: peak voltage with natural ven.
tilation 10,000 v, with forced ventilation
20,000 v,"peak current 10 amp, avg cur-
rent 2.5 amp. For quadrature operation:
peak vol:age (forced ventilation) 15,000
volts, peak current 15 amperes, avg
current 5 ampezes.

October 1945 — ELECTRONICS



HARVEY

Regulated Power Supply

J106PA...

A

This Petroleum Reservoir Behavior Ana-
lyzer, developed by a major oil company, is
used to analyze the behavior of petroleum
reservoirs and predict the future per-
formance of these reservoirs under arbi-
trarily assumed conditions of reservoir
control. It makes automatic computations
in a matter of minutes that would take a
dozen mathematicians severzl months.

A HARVEY Regulated Power Supply
,106 PA like the one pictured plays an im-
portant role in the operation of this amaz-
ing device. To perform efficiently, the
Analyzer must have a constant source of

If you operate equipment requiring a constant source of laboratory D.C. power —

pulse generators, amplifiers, measurement equipment, constant frequency oscillators and

the like — you should have complete information on the HARVEY 106 PA on band.
Write for HARVEY Regunlated Power Supply Bulletin H-25 today.

HARVEY RADIO LABORATORIES, INC.

43 CONCORD AVENUE - CAMBRIDGE 38, MASSACHUSETTS

ELECTRONICS — Qctober 1945

Helps RECORD A SUBTERRANEAN RESERVOIR’S REACTIONS

static-free regulated power. The HARVEY
106 PA has proven a dependable, control-
lable source of this power.

The HARVEY Kegulated Power Supply
106 PA provides laboratory D.C. power
between 200-300 volts. Operates from 115
volts A.C. ... output remains constant even
though line voltage varies between 95 and
115 volts. Ripple content is better than 10
MV . . . two separate filament voltages
available, 6.3 volts, 5. amps. each . . .
parallel operation possible making 6.3
volts at 10 amps. available.

WWW.americanradiohistorv.com
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Newest and Greatest Advancement
in Low Loss Insulation

Just as sound advanced motion pictures and as
¥ television is advancing radio, so the new improved
£/ MOLDED MYCALEX will advance the cause of elec-

" tronic engineers who seek ever-higher standards in
insulating materials.

New and exclusive methods of MYCALEX CORPQ-

RATION now enable us to mold MYCALEX to far more

exacting specifications . . . closer tolerances, with metal
inserts molded in and other refinements.

-

Our technique affords a virtually endless variety of irregu-
lar shapes that compare with molded plastics for smoothness
and precision. Yet MYCALEX offers so much more in electrical
and physical advantages.

For example: greater strength and dimensional stability,
freedom from cold flow, freedom from carbonization, imper-
viousness to moisture and gases . . . ability to withstand tem-
peratures beyond 400 C.

Investigate the new uses and applications of this remark-

g able new advancement in MYCALEX. Get the facts about

R MYCALEX 410.

.
R,

MYCALEX CORPORATION OF AMERICA
“Owners of ‘"MYCALEX’ Patents’’
Plant and General Offices, CLIFTON, N. J. Executive Of_ﬁces, 30 ROCKEFELLER P_I.mAze, NEVY YORK 20, N.Y.

16 October 1945 — ELECTRONICS
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‘ ... . DESIGNED FOR
MICROPHONE AND THERMO-COUPLE SWITCHING CIRCUITS . ..

and other extremely low power control applications

The Struthers-Dunn a-c operated Type 91XBX100 Relay
has double-pole double-throw, make-before-break contacts
that are especially designed for handling milli-volt, milli-
ampere, and milli-watt loads. Each moving contact consists
of six laminations. The long sliding motion of the six
contact surfaces results in extremely low and constant con-
tact resistance, thus assuring electrically smooth perform-
ance—a “must” in audio frequency or recording instrument
switching circuits.

The metal mounting plate acts as a shield, isolating the
magnetic structure from the contacts, minimizing the pos-
sibility of induced a-c hum in the contact circuits.

Operating coils are available for use on standard voltages
up to 230 volts a-c, 60 cycles.

L
DISTRICT ENGINEERING OFFICES I oy
IN THESE CITEES TO SIRVE YOU: N

ATLANTA o BALTIMORE » BOSTON »
BUFFALO o CHICAGO ¢ CINCINNATI »
CLEVELAND + DALLAS « DENVER »
DETROIT » HARTFORD o INDIANAPOLIS
» LOS ANGELES «» MINNEAPOLIS » MON-
TREAL ¢ NEW YCRK ¢ PITTSBURGH o
ST. LOUIS « SAN FRANCISCO o SEATTLE
SYRACUSE ¢ TORENTO

STRUTHERS-DUNN, Inc., 1321 Arch Street, Philadelphia 7, Pa.

STRUTHERS-DUNN

5,312 RELAY TYPES

ELECTRONICS — October 1945
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PAT.

PEND.

R

FEATURES

. Bakelite Resinoid Ends. Lead wire cannot

pull out, even under hot conditions.

. Non-Inductive.

. Excellent Temperature Coefficient.
. Very high leakage Resistance.

. Fine Power-Factor.

. Range from 20 MMFD to .25 MFD.

From 150 volts to 800 volts.

. Types PAN, PS5N for 100% humidity opera-

tion,

. Types P4, P5 for 85% humidity operation.

Saomples and price list on request

CARRYING
RADIGS

e
000V

600V

|

| =

AUTO RADIOS

HEARING
AIDS

-

KEEP ON BUYING VICTORY BONDS

www americanradiohistorv com
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GUARANTEE THE UNIFORMITY OF YOUR SMALL GEARS

Our day in year out job is the manufacture of small gears so unvaryingly precise
that rejections are an almost unbelievable fraction. Hypercritical inspection
—manufacturing processes—design—expert craftsmen—know-how gained from
25 years experience specializing in small gear manufacture . . 2// add their share to
a reputation justly gained for superlative workmanship. If you would reduce your
post war small gear rejections to the smallest known degree—specify G-S when
you need fractional horsepower gearing.

—_ 'r_ — Thﬁt =
Spors « Spirals » Helicals « Bevels o Internals - Wmn Gearing » Ruh « Thre 1
2635 WEST MEDILL AVENUE * CHICAGO 47, llllNO'S

ELECTRONICS — Ocleber 1945 9
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A major improvement in the operation,of aircraft
electrical systems came with ‘the adoption of

differential-voltage type relay, which acts aé a one-
way gate to permit the flow of power whenever the
potential in the generators is higher than that of the
batteries or load bus.

This type of operation frees the relays from de-
pendence on fixed potentials and eliminates the
chattering found in common relays, so the contacts
last far longer. Now, the generator is never connected
to the system under conditions whereby reverse
current would tend to drive it as a motor.

Further improvement in operation came with the
complete sealing of the differential relay in a case,
so that it is unaffected by dust and moisture.

For further information on differential relays, as
well as on other Westinghouse aircraft products,

write to Westinghouse Electric Corporation, Lima, O.
J-03231

e  ~+— .;f,—_—-—_-?-
s 2

~ Voltage Regulator E

20

The Westinghouse differen-
tiol relay lilustrated, operates
with any d-¢ generator hav-
ing a normai reguiated voit-
age of 28 volts and 2 current
roting up to 300 emperes.

.

V\/éstighouse

AVIATION PRODUCTS

e — e e — S v e Smrev VRS e i e e . S ——— ma—

OTHER WESTINGHOUSE A1TRCRAFT PRODUCTS

Generator develops 5.7 kw af 28.5 v at 2500/4500 rpm. Weight 44.5 ibs. Has
speciai high-altitude brushes.

Voltage Reguiator for 28.5-volt circuits over full range of engine speeds and
loads for 50, 100, 200 ond 300-ampere generotors, Weight: 2.5 Ibs.

October 1945 — ELECTRONICS
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ANOTHER WILCO DEVELOPMENT

SILVER
ACKETED WIRE

WILCO Silver Jacketed Copper Wire now widely

used for coils in Short Wave Radio Communi-
cations Systems.

PROPERTIES AND CHARACTERISTICS —W [ LCO Silver
Jacketed Copper Wire—an economical non-corrosive
wire with solid-silver characteristics—is used success-
fully in many electronic applications, where high fre-
quency currents are aproblem. Another W [LCO jacketed
type combines great physical strength with high con-
ductivity. A third unites stamina with highly desirable
electrical characteristics. In fact there is almost no
limit to WILCO facilities for combining metals of widely
differing physical and electrical properties to meet
individual engineering needs.

Gold, silver, copper, brass, bronze, iron, steel, nickel,

monel and invar, are all utilized in producing WILCO’S
uniform, non-porous, securely bonded jacketed wire

and rolled strip. WILCO PRODUCTS INCLUDE:

CONSULT OUR ENGINEERING DEPARTMENT — Write ~ C°n'oct— e L
.. . o . Silver For rotating controls

our Engineering Department for help in developing the Platiowm =

proper application of WILCO materials to your Tunesten Silver Clad Steel

Jacketed Wire—

Silver on Steel, Copper,
Iy ar or other
combinations requested

products. Alloys

Sintered Powder Metal

SEND FOR WILCO BLUE BOOK-—The Blue Book con-

tains charts, formulae and full descriptions of all LU0 Bi'{“"'_
Jacketed Materials and other WILCO products. Send flll'f;’ \\"’ill‘llll - l:ff:]”l;;fl: Rolled Gold Plate
for FREE copy t()(la)'. perature deflection rates Special Materials

THE H. A. WILSON COMPANY

105 Chestnut Street, Newark 5, N. J.
Brauch Offices: Chicago o Detroit o Los Augeles

SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF e THERMOMETALS
ELECTRICAL CONTACTS e PRECIOUS METAL BIMETALLIC PRODUCTS

ELECTRONICS — Ocfober 1945 2
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__ SH SPECIAL TREATED
)\ FIBEROLAS SLEEVING
~ Teps In Electric frons!

* Won't -Frcy When Cut
~ @ Fiexible ond Stronp

1‘ wano
200“5!

w HAT does it mean to you when Mrs. Smith’s
electric iron goes phht? If electrical insula-
tion is a part of your product, whether it’s ap-
pliance, radio or electrical equipment, you, like
the iron manufacturer, run this risk. The risk of
insulation failure—of inconveniencing customers,
jeopardizing good will, and possibly losing sales.

Since your product’s performance may depend
on a few cents worth of insulation, be sure to use
the best. Assure trouble-free service with BH
Fiberglas Sleeving, the original non-fraying,
non-stiffening, non-burning Fiberglas sleeving.

An exclusive BH process combines permanent
freedom from hardening, cracking or rotting with
the many advantages of Fiberglas — including
high dielectric and tensile strength, resistance
to moisture, oil, grease and most chemicals.

Severest wartime uses prove beyond question
the superior qualities of all three BH Fiberglas
Sleevings in electrical applications for home and
industry. One of them may fit your needs to a
“T”—plus! Write for free BH samples today
and put them to the toughest tests your product
can dish out!

Iy 3 WAYS ZE7ZK/

BH EXTRA FLEXIBLE FIBERGLAS SLEEVING - BH SPECIAL TREATED FIBERGLAS SLEEVING
BEN-HAR COATED FIBERGLAS SLEEVING

ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING:- «

VARNISHED TUBING «

SLOW-BURNING FLENIBLE

SATURATED SLEEVING - A.S.T. M. SPECIFICATIONS

BENTLEY, HARRIS MANUFACTURING CO.

PRODUCTS

i Dept. E Conshohocken, Penna.

October 1945 — ELECTRONICS
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YOUR CONTROL SIZE WITH
ALLIED'S “CR" RELAY

The CR relay shawn below is @ single pole nor-
mally open double break arrangement. Shown

above is the four pole single throw, normally

open combination. The CR uses molded bakelite

throughout. Standard contacts are silver; alloy

contacts can be supplied. Contact rating with %4 ”

silver contacts is 15 amperes at 24 volits DC or

110 volts AC non-inductive. The single pole weighs
3 ounces and is | 33/64" high; 1 3/32" wide and
125/32" long. The four pole weighs 34 ounces
and is 1 29/32" high, 1 3/32” wide and

¥ 25/32” long.

The CR type relay is amazingly small compared to
previous power relays. It was developed by Allied
to allow greater compactness ond less weight in
your electronic controls.

More efficient than larger power relays the CR
is designed with a minimum number of parts,
which simplify accurate adjustment, and assure
positive action. Large contacts, up to %" in diam-
ster, and heavy gram pressure permit power
switching heretofore only possible with much
larger relays. Versatile too, the CR can be sup-

plied in two, three and four pole combinations. If

you prefer it can be hermetically sealed with o
plug-in arrangement for easy replacement in the

field. Solder type terminals are also available.

Allied is rendy to supply your requirements for
all types of relays; power, sensitive, telephone,
differential and others, as well as solenoids and
electro-magnetic devices. Several strategically lo-
cated plants are ready to supply your immediate
requirements. Allied relays and controls will live
up to the standard of quality of your post war
products—check us today for more information.

ALLIED CONTROL COMPANY, INC.

GENERAL OFFICES: 2 East End Ave. (ot 79th St.) New York 21, N. Y. Foctories: New York Clty (2 East End Ave.) —
Plantsville, Conn. Chicago— 4321 N. Knox Avenue, Chicago 41, lllinois. In California: Allied Control Co. of California, Inc.

1633 South Hope St., Los Angeles 15, Calif.

ELBCTRONICS — October 1945
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T WAS 50 YEARS AGO, on November 8, 1895, that scien-

tific investigation led Roentgen to the discovery of X-rays.
In this semi-centennial year we honor his work, and the work
of the pioneers who, sometimes at the sacrifice of their owrt
lives, developed the theory and practice of a science that
today means so much to all mankind.

Very soon after Roentgen publicly announced his dis-
covery in 1896, Robert H. Machlett made the first practical
American X-ray tube. Quickly he improved his techniques,
creating a whole series of "firsts” such as the first ray-proof
tube, the first cooled by water, the first for contact therapy.
The organization he founded carries on his principle of
constant research, improvement and initiative, and has
many other firsts to its credit, culminating in the amazing
and unique 2,000,000-volt, direct current, sealed-off, pre-
cision X-ray tube.

24

Crookes tube

Rls I

To a large extent, X-ray history is Machletf ,h}story, a
history of service to mankind. Today, Machlett tubes are in
use by doctors, hospitals, laboratories and factorie¥-in many

.parts of the world, saving lives, inspecting products, per-

forming delicate .gnalyses, expanding “man's knowledge,
serving with unmatched exactitude “and . economys For_the
future, Machlett’s talents will creqte other and. still more
valuable applications, for Machlett never stands still, is
always creative, improving its tubes, developing new ones
for old and new services.

In addition to X-ray tubes for all purposes, we also make
oscillators, amplifiers and rectifiers for radio and industrial
uses, all to the same high {and unmatched) standards to
which our X-ray tubes are held. It will pay you to buy
Machlett tubes. For information as to the available types,
write Machlett Laboratories, Inc., Springdale, Connecticut,

October 1945 — ELECTRONICS
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Cornell contact thercpy tube

Transformer tube

Pyrex heavy anode bulb tube,
type MR

Small shockproof tube, type CYS

Silver bearing long-life rotating target
tube, type DX

Tube with beryllium window and hooded
anode, 250 k. v, type IR

- JNE- S-SR N - G < R <R S R - - - - < N -

% %
® *
# From the Beginning ¥
k24 *
* "When in 1895 Professor Roentgen * T Bel ETv .« Lyl o window
* announced his discovery, Machlett i : iolegvelopeethelDiftractinTube
* was immediately interested and be- y
e gan experiments to reproduce the 4
. results of Roentgen. He was ideally 2
% . . Ve 2,000,000 voit direct current pre-
. equipped for such work, for just L cision radiographic tube, type VM
at that time he had perfected
i a mercury pump capable of pro- .
N ducing a very high vacuum, He at-
N tacked the difficult task and before
; many days had passed, succeeded
. in producing the first X-ray tube in y
% this country.” —L. S. Hirsch, Radiology %
% 8:254,1927. Yo
¥ w .
" # APPLIES TO RADIO AND INDUSTRIAL USES
N R EEEEEEEEEER h ITS YEARS OF ELECTRON-TUBE EXPERIEWCE
ELECTRONICS — October 1945 25
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AT‘O“
CORPOR
ORD|“G x 19; N.Y.
R:‘).C\Nest 55th street, New Yorcanada
* Walter P. Downs:

td.s in

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS
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plastics are agreed that
THE
M0ST REVOLUTIONARY

\\AuthOfiﬁes in

"High frequency or electronic heating is a method of con-
verting electricity into a form that will cause the mole-
cules in a substance to distort and rub together, thus
setting up friction that results in internal heat.”

From THE NEW PLASTICS by Herbert R. Simonds and
M. H. Bigelow, published 1945 by D Van Nostrand Company, Inc.

Thermatrron

INDUSTRIAL ELECTRONIC HEAT GENERATORS

The THERMATRON line comprises a wide range of standard sizes
from 1 KW to 30 KW, which are engineered and built to deliver
consistent operation under exacting production requirements. The
smaller units possess great versatility and are ideally suited for
experimental or pilot plants. Models specially designed for sealing
of thermoplastics, heating of preforms or general purposes.

THREE OUTSTANDING UNITS

For most purposes the 1 KW, 2.5 KW or 5 KW output units will
be suitable, according to power requirements. Available in fre-
.quencies from 5 megacycles to 30 megacycles, according to ap-
plication desired.

Send for our new circulars

“"ELECTRONIC HEATING WITH THE THERMATRON'
'ELECTRONIC HEAT-SEALING OF THERMOPLASTICS

Thermatron Division

a7 RADIO RECEPTOR COMPANY, Inc

\ <t 25010 WEST 19th STREET NEW YORK 110, N. Y.
S
«

/ Engineers ond Monufacturers of Airwaoy and Atrport Rodio Bquipnent
SINCE 1922 IN RADIO AND ELECTEDNICS

ELECTRONICS — October 1945 27
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In center: Type GC-25 with
new one piece center fer-
minal and collector ring.

Che winy 7 assacre TOP PERFORMANCE

Chicago Telephone Supply Company's test and re-
search laboratory is continually making performance
tests on every electrical and mechanical characteristic

of CTS variable resistors.

In addition, production resistors are carefully

checked, not only against customers' specifications,

REPRESENTATIVES

R. W. Farris Co.

406 West Thirty-fourth Street
Kansas City 2, Missouri
Phone: Logan 7495
Frank A. Emmet Co.
2837 West Pico Boulevard
Los Angeles 6, California
Phone: Rochester 9111

BRANCH OFFICES
S. J. Hutchinson, Jr.

401 North Broad Street
Philadelphiao 8, Pennsylvania
Phone: Walnut 5389
IN ENGLAND
Chicago Telephane Supply Co.
St. John's Woods

103 Grove End Gordens
tondon, N. W. 8, England

VARIABLE RESISTORS
PLUGS AND JACKS

but against the recognized CTS standards of quality.

This control of quality and thorough inspection as-
sures the fine performance to which CTS customers

all over the world have always been accustomed.

CTS engineers are ready to help solve your variable

resistor problems.

IN CANADA

C. C. Meredith & Co.
Streetsville, Ontario

SWITCHES © RINGERS IN SOUTH AMERICA

TELEPHONE GENERATORS o (b Rl
Cordoba 1472
Buenos Aires, Argentina

South Americo

Masculina 2624
Montevideo, Uruguay
South America

Avda. Conselheiro Rodrigues
Alves 1057
Villa Mariaona
Sao Pauto, Brozit
South America

ELKHART ~ INDIANA

October 1945 — ELECTRONICS
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FRZE $0 the Armed
- Face:, Col eges,

“e:hnica Schools,

Lizraries.

Turovcuout ths war JENSEN re-
; mained true to a more than fifteen-year-old tra-
_;::,‘.",,,,’ ] dition of specialization in the design and manufacture of
I fine accustic equipment. Very shortly now this persistent adherence
to specialization will again bring forth new anc improved
JENSEN Loud Speakers and related products. Their quality and per-
formance ability, in the JENSEN tradition, will suggest

their us= by all who want the best. Watch for further announcements.

-MONOGRAPHS AVAILABLE
Loud Speaker Frequency - Response Maasurs-
mente. oo 2 . d
L 2 trpecance Motchiag and Powsr Distribution.
. i EBoctive Reproduetion of Speech.
3= Horn Tyse Loud Speakers.

W e oy

JENSEN RADIO MANUFACTURING COMPANY + 6607 SOUTH LARAMIE AVENUE, CHICAGO 38, ILLINOIS
IN CANADA—COPPER WIRE PRODUCTS, LTD., 137 RONCESVALLES AVENUE, TORONTO

ELECTRONICS — October 1945 29
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HOW EXCELLENCE IS BUILT INTO

- .. ’ ] » 3 - 3 ','
b

Checking mica capacitors for current carrying. | X el + J above operator is shown checking a capac-
ability on high frequency. | b= itor on a precision bridge..

. . -
A view of the “merrv-co-round' automatic checking Tae above picture shows an operator color coding
equipment used for dielectric strength test. capacitors on special equipment used forthis purpose.

SANGAMO ELECTRIC

b ESTABLISHED 1898 - .« MICA CAPACITORS - - -

- M B S e el ey e i
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COMPAN TLLIN ’J‘i“é

e+ - WATT HOUR METERS - -+ TIME 'SWITCHES -

ER TS s ol O EE
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The Cetron 305 is a quick-heating,
gas-filled thyratron tube in the
medium current field that will
stand higher-than-usual voltage.
It is especially suited to appli-
cations where large temperature
changes are involved, such as re-
welder control, motor
and controlled rectifiers.

sistance
control,

Callite supplies the Continental
Electric Company with thoriated
tangsten filament wire and molyb-

denum grid bars for this highly
efficient, heavy-duty tube.

Callite processes tungsten and
molybdenum alloys for supports,
hooks and grids in electron tubes.
It will pay you to investigate our
complete range of metallurgical
components—our specialty for over
a quarter-century. Callite Tungsten
Corporation, 544 Thirty-ninth
Street, Union City, N. J. Branch
Offices: Chicago, Cleveland.

www americanradiohistorv com

be compornen’s

Haid glass leads, welds, tungsten and
molybdenum wire, rod and sheet, formed
parts and other components for electron
tubes and incandescent lamps.

October 1945 — ELECTRONICS



/ MEDI/UM DUTY POWER SWITCHES

]
Producers of:
Varigble Resistors &
Selector Switches .®
‘Ceramic Capucitors,.
Fixed and Varioble
Steatite Insulators
and Silver Mica But-
ton-type Capatitors,

ELECTRONICS — Ocfober 1945

.. . available for transmitters, rower supply converters and
many special industrial and elecironic uses.

The units are assembled in muliple gangs with a choice of
shorting or non-shorting contacts.

The switching combinations maxifactured for stock delivery
are in single or multiple sections . . . 3 pole, § positions and
1 pole, 17 positions. (17 positions can be furnished with 18
positions continuous rotation.) Special combinations available.

Rated at 7'z amperes at 60 cycles, 115 volts, voltage breakdown
2500 volts D.C. to ground.

Division of GLOBE-UNION INC., Milwaukee

WWW._americanradiohistorv.com
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Again, Revere IS read

5

Revere metals are impartial. They don't care whether they are used for
battleships or baby carriages, for rockets or refrigerators, for primers
or piping. That is why there are no difficult reconversion problems at
Revere to slow down production of copper, brass, bronze, aluminum,
magnesium, steel,

We are ready now to fill industry’s peacetime needs.

Revere hopes that, in the conflict just ended, what we won was the
gigantic opening battle for beuer living. To fight #b4s war our nation
needs materials and the products of industry on a scale even greater
than that which won military victory.

One inevitable result of Revere’s war effort is that not only our ability
to produce, but our ability to give service, have been expanded many
times. Revere research has probed further and further. Revere Tech-
nical Advisors are armed with greater knowledge and experience.
New methods and new machines may save precious time or cut all-
important cost,

With all these enhanced resources we are ready now to serve man’s
creative spirit and, by supplying industry in abundance, to help make
of life the rich, joyous thing it can be.

October 1945 — ELECTRONICS
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..NOW!

The full Revere facilities,
including the Revere
Technical Advisory
E Service, are made avail-

able to you through the

Offices listed here.

In addition Revere
Distributors in all parts

of the country are eager

to serve you.

COPPER AND BRASS INCORPORATED

Founded by Panl Revere in 1801

FExecutive Offices; 230 Park Ave,, New York 17, N. Y.

Listen to 'Vhe Human Adventure on the Mutnal Network
cvery Wednesday Evening; 10 to 10:30 p, e, EW'T.

ELECTRONICS — October 1945

DIVISION OFFICES AND MILLS

BALTIMORE DIVISION
P. O. Box 2075

1301 Wicomico Street
Baltimore 3, Md.
Phone: Gilmor 0222
Teletype: BA 164

MICHIGAN DIVISION

5851 West Jefferson Avenue
Detroit 9, Mich.

Phone: Vinewood 1-7350
Teletype: DE 237

ROME DIVISION

Rome, New York

Phone: Rome 2000
Teletype: ROME NY 447

MAGNESIUM-ALUMINUM
DIVISION

P. O. Box 2075

1301 Wicomico Street
Baltimore 3, Md.

Phone: Gilmor 0222
Teletype: BA 164

DALLAS DIVISION

2200 No. Natchez Avenue
Chicago 35, lIl.

Phone: Merrimac 2600
Teletype: CG 957

NEW BEDFORD DiVISION
24 North Front Street

New Bedford, Mass.

Phone: New Bedford 8-5601
Teletype: NB 87

CHICAGO MANUFACTURING
DIVISION

2200 No. Natchez Avenue
Chicago 35, Il

Phone: Merrimac 2600
Teletype: CG 957

ROME MANUFACTURING
COMPANY DIVISION
Rome, New York

Phone: Rome 2800
Teletype: ROME NY 449

DISTRICT SALES OFFICES
At above Mill Points and in the following cities

ATLANTA 3, GA.
Rhodes-Haverty Bldg.
Phone: Main 2142
Teletype: AT 96

BOSTON 10, MASS.
140 Federal Street
Phone: Hubbard 7190

BUFFALO 7, N. Y.
1807 Elmwood Avenue
Phone: Delaware 7616

CINCINNATI 2, OHIO
Carew Tower

Phone: Main 0130
Teletype: Cl 171

CLEVELAND 15, OHIO
Midland Bldg.

Phone: Cherry 3930
Teletype: CV 572

DALLAS 1, TEXAS
Tower Petroleum Bldg.
Phone: Central 8681
Teletype: DL 88

DAYTON 2, OHIO
Mutual Home Bldg.
Phone: Hemlock 3271

GRAND RAPIDS 2, MICH.

Keeler Building

Phone: Grand Rapids 8-0511
& 6-1314

Teletype: GR 376

HARTFORD 3, CONN.
410 Asylum Street
Phone: Hartford 2-3828
Teletype: HF 87

HOUSTON 2, TEXAS
Mellie Esperson Bldg.
Phone: Fairfax 7932

INDIANAPOLIS 4, IND.
Circle Tower
Phone: Market 1908

www americanradiohistorv com

LOS ANGELES 15, CALIF.
714 W. Olympic Blvd.
Phone: Richmond 9314

MILWAUKEE 2, WIS.
626 E. Wisconsin Avenue
Phone: Marquette 1440
Teletype: M1 292

MINNEAPOLIS 2, MINN.
Metropolitan Bldg.
Phone: Atlantic 3285

NEW YORK 17, N. Y.
New York Central Bldg.
75 East 45th Street

Phone: MUrray Hill 9-6800
Teletype: NY 1-1222

PHILADELPHIA 3, PA.

Sixteen Sixteen Walnut St. Bldg.
Phones: Bell—Pennypacker 6133

Keystone—Race 1847
Teletype: PH 206

PITTSBURGH 19, PA.
Gulf Bldg.

Phone: Court 4342
Teletype: PG 572

PROVIDENCE 3, R. 1.
Industrial Trust Bldg.
Phone: Gaspee 8110

ST. LOUIS 1, MO.
Telephone Bldg.

1010 Pine Street
Phone: Garfield 4416
Teletype: SL 191

SAN FRANCISCO 4, CALIF.
Russ Bldg.
Phone: Sutter 0282

SEATTLE 1, WASH.
1331 Third Avenue
Phone: Main 8372
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Aerovox high-frequency capacitance bridge test
of mica capacitors in heat chamber at right.

Block mica check for power factor.
Every piece is checked before splitting
and sorting according to thickness.

UALITY PRODUCTION CONTROL from

Alpha to Omega

step by step...with nothing
or left to chance... spells

AEROVOX \ll( A-CAPACITOR

® Mica capacitors are usually pre-
cision units. Capacitance tolerances
may be tight. But even more im-
portant, critical characteristics such
as power factor and “Q" must be
met.

AEROVOX QUALITY CONTROL is
exercised at every step in produc-
tion. Incoming block mica is
checked piece by piece for power
factor and ”"Q."” This proved invalu-

able during the wartime mica shori-
age when new sources of supply
had to be used. A spot check sim-
ply would not do.

Split micas are checked —elec-
trically, visually, micrometrically.
Mica assemblies are checked. Com-
pleted mica units are checked on
the Q-meter. And since operating
characteristics may change with
operating temperatures, such units

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S. A.

Export: 13 E. 40 ST.

36

New Yorx 16, N. Y. -

Cable: ‘ARLAB’ -

www americanradiohistorv com

In. Canada: AEROVOX CANADA LTD.,

are checked at given temperatures,
by means of precision instruments
of recognized accuracy, including
Aerovox-designed and -built instru-
ments.

It is this kind of production
inspection, along with skilled crafts-
manship and engineering "know-
how,"” that accounts for the enviable
reputation enjoyed by Aerovox
mica capacitors.

Vit

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES

HamiLToN, ONT.
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TUBE TYPES ARE
NOW AVAILABLE!

Gammatron tubes, famed for the
past 18 years for their ability to
stand up under heavy overloads,
and for their efficiency even at
very high frequencies, are again
available for civilian use! Look
for the “"HK"” before the type
number —your assurance of the
best in tantalum-element tubes.

STANDARDIZED WW TYPES REPLACEMENT ga,mmamn TYPES

Electrical and physical characteristics guaran- ; The following Gammatrons are being made
teed to meet currently high standards. These | available primarily for replacement usc. De-
tube types will always be readily available. signers of new equipment are asked to con-

14 TRIODES sider recommended standardized types.
RECOMMENDED
TUBE PLATE TUBE PLATE a
| REPLACEMENT STANDARDIZED
TYPES DISSIPATION TYPES DISSIPATION TUBE TYPE DESCRIPTION TUBE TYPE
HK-24 25 watts HK-454L 250 watts (Low Mu) . .
(6rid lead to base) HK-454H 250 watts (High Mu) p_— HK-354 Triode, grid lead to HK-354C
3 b in, rati HK-454L
HK-24G 25 watts HK-654 300 watts TR .
(Grid lead through envelope) HK-BSAL 450 watts (Low Mu) same as AR
HK-54 50 watts HK-854H 450 watts (High Mu} HK-354D Triode, Medium Mu HK-354C or E
HK-254 100 watts HK-1054L 750 watts \ HK-4541 or H

HK-354C 150 watts (Low Mu) HK-1554 1000 watts

HK-354F Triode, High M HK-354€E
HK-354E 150 watts (High M) HK-3054 1500 watts Aoy
HK-257A Beam Peatode HK-2578
1 PENTODE F
HK-257B Plate Dissipation, 75 watts (Beam pentode) HK-153 High Vacuum Rectifier, HK-253

inverse peak volts, 5000

4 RECTIFIERS

HK-253  [Inverse Peak Yolts, 15,000 HK-953D Inverse Prak Volts, 75,000
HK-953B laverse Peak Volts, 30,000 HMK-953E Inverse Peak Yolts, 150,000

HK-54S$ Triode. Same as HK.54
except fil. current is

3.35 inst2ad of 5 amps.

HK-54

HK-2054A Triode

3 IONIZATION GAUGES
VG-24G

HK-20548

Triode

HEINTZ AnD KAUFMAN L71D.

SOUTF SAN FRANCISCO +« CALIFORNIA

Wm Tabes

Export Agents: M. SIMON & SON CO., INC., 25 WARREN STREET, NEW YORK CITY, N. Y.

o=
v\\‘ e

AWARDED
FOUR TIMES
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STANDARD
CRYSTALS

Announcing

STANDARIY’S MIDGET crystal unit, now on a production basis.

STANDARD brings you. as an answer to your frequency control problem, the
MIDGET. A precision crystal to your specifications in a holder that’s radically
difterent* — designed to fit minimum space requirements. Furthermore. the cost 15

attractive.

The MIDGET is a real triumph of that skill and knowledge gained through our
vears of research, development and production experience. We have furnished the
armed forces millions of erystal units—NOW we welcome the opportunity to supply

your requirements.

STANDARD'S engineering staff is at your command. Write, wire or plone us

your frequency control problems.

For general ATRLINE, POLICE, BROADCAST, ATRCRAFT, AMATEUR
and COMMERCIAL uses we make a complete line of crystals in standard or
special holders. Send for new catalog just coming off the press. We take this oppor-
tunity to greet our old customers in these fields and to solicit their continued business.

* Refers to designs of holders.

In the inset (opposite page) the
new STANDARD MIDGET is
reproduced in actual size. The
background pictures popular
types in the STANDARD line.

October 1945 — ELECTRONICS
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 STANDARD PIEZ0 COMPANY

Established 1936

Quartz Crystals and Frequency Control Equipment
Office and Development Laboratory
Carriste, Pa., P. O. Box 164

ScranToN, Pa. Carvisiz, Pa.

ELECTRONICS — Qctober 1945




Does your oscillograph have single or

recurrent sweep frequencies as low as
0.2 cycles per second? IT CAN. ..

with the nl.l MUHT Type 215
LOW-FREQUENCY LINEAR-
TIME-BASE GENERATOR

’ Here's the means for vastly increas-
ing the usetulness of your already usetul
oscillograph.

This accessory insirument provides a
450 v. d.c. or peak-to-peak undistorted
linear-time-base signal voltage of a fre-
quency variable from 0.2 to 125 cycles
per second! Special compensating cir-
cuit assures linearity.

The single sweep can be initiated
either manually or by observed signal.
The oscillograph-screen pattern can usu-
ally be spread out to three times’ full

© ALLEN B. DUMONT LABORATORIES, INC.

]
scale deflection. Return trace blanking
signal of either positive or negative
phase.

For single sweep, and for low-fre-
quency recurrent-sweep studies. the
DuMont Type 215 Low-Frequency Linear-
Time-Base Generator used in combina-
tion with the DuMont Type 208-B general
purpose oscillograph, or equivalent, pro-
vides excellent results. Note the typical
studies herewith. Definitely “must”
equipment.

ALLEN B. DUMONT LARORATORIES, INC., PASSAIC, NEW JERSEY -

ELECTROCARDIOGRAPHY

FLASH BULB CHARACTERISTICS

MACHINERY VIBRATION STUDY

ELECTROENCEPHALOGRAPHY

RELAY REBOUNCE STUDY

DIESEL ENGINE CYLINDER
PRESSURE

v

Descriptive literature

on request.

K Ao

www americanradiohietory com
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Shuttles slamming back and forth at
high rates of speed in textile looms must be
able to*"take” it. The toughness and resiliency of
National Vulcanized Fibre provide long service.

"

=

National Vulcanized Fibre

Makes Your Products and
Equipment Last Longer

On your products—or on your plant equipment—sur-
faces of glass-smooth, naturally tough and resilient
National Vulcanized Fibre give longer performance and

more efliciency . . . at greater economy to you.

This remarkable property, combined with its other
outstanding characteristics—its lightness in weight,
its good forming qualities, its excellent machinability,
its high dielectric and mechanical strength, and its
extreme resistance to wear and abrasion—make
National Vulcanized Fibre adaptable to a wide range

of industrial applications.

You may see in this tough, versatile material many
possibilities for your post-war projects. Write for full
information now. Let one of our trained technical
engineers show you ional Vulcanized Fibre
can be used to advapt h)'our plant equipment
and products. \" _;/

LCANIZED FIBRE CO. T mta®

ELECTRONICS — October 1945 o
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LET'S GO!!

American industry turned its plants upside down to
help in the war effort. Now many manufacturers are
up to their chins in reconversion. American Lens is
ready to help those manufacturers needing optics for
peace—just as they helped our Government with optics
for war. .

Our new machire techniques, accelerated by urgent
wartime demands, have brought precision manufac-
turing up to new highs in volume. This means better
optics at lower prices. The Army, the Navy, and war
contract manufacturers have kept our compact group
busy since Pearl Harbor.

Now ourforceisready, withsharpenedskills, finer equip-
ment and widely varied experience to gotowork for you.

Our plant makes only optical components for other
manufacturers—no finished products of our own. Every
order here has priority and the careful attention of
specialists who have been carefully trained to get the

outside viewpoint.

If you are planning to use optics in your postwar prod-
ucts, it would be a good idea to contact us early. For
every job we do is ‘custom-made” to suit exact

requirements.

for precision OPTICS come to

AMERICAN LENS COMPANY,

INC.

45 Lispenard Street, New York 13, N. Y.

LENGS ES » ¢ ¢« PRI S M S o o

R EFLECTORSS
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Control circuits—the nerve centers of modern
industrial equipment—are critical in demands on
dependability. TURBO insulations—diversified in
characteristics—meet these exacting requirements.
In both protected or exposed locations they pro-
vide a type of insulation—safety factor engineered
—to preclude operating impairment resulting
from insulation breakdown. To further economy,
they are supplied in a full range of vivid colors
that simplify maintenance and speed repair.

urbo INSULATIONS

..p’?ovide simple solutions to intricate problems!

FLEXIBLE VARNISHED OIL TUBING: offers immunity
to corrosive fumes, acid, alkalis and most solvents.
It is impervious to moisture and non-hygroscopic.

VARNISHED GLASS TUBING: capable of functioning
in high ambient temperatures—enclosed motors,
unventilated areas, and general heavy duty instal-
lations.

EXTRUDED TUBINGS: smooth wall, withstand ex-
treme low temperature without embrittiement.
Provide dependable insulation in sub-zero cold.
Retains flexibility at all times.

WIRE IDENTIFICATION MARKERS: two types—sleeve
type that slips directly over pipes, tubes, con-
ductors; and tab type with flexible flag attached
to sleeve. Both available in any marking.

Write today for free Specimen Board with sam-
ples and sizes of each.

WILLIAM BRAND & CO.

276 Fourth Ave,, New York 10, N. Y. « 325 W. Huron St., Chicago 10, Il1.

TUBING @ PAPER AND TAPE SATURATED SLEEVING @ VARNISHED CAMBRIC e MICA' AND MICA PRODUCTS

ELECTRONICS —- October 1945 43
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RECTIFIER

PEAK INVERSE VOLMAGE: 10,000 VOLTS
AVERAGE ANODE CURRENT: 1.25 AMPS.
CONSTANT VOLTAGE DROP: 10 VOLTS
AMBIENT TEMP. RANGE: —5°C. to +90°C.
o FILAMENT VOLTS: 59 V AC
$AENT CURRENT: 5 AMPS.
RUGGED, SMOCKPROOF CONSTRUCTION.

The 4B32 is the%atest addfition to the
CHATHAM family
power rectifiers. It migets the growing need
for a rectifier tube having low Roltage drop,
h current capacity and ability to function

in expgsed locations without agxiliary heat-

performs per-
from —75°C.
from arc back
ange provided

fechanical colstructjun isiespecially rugged
: bile, airborne and
diere immunity to

and ample overload
prevent failure under

1{63475 WASHINGTON STREET, NEWARK 2, NEW JERSEY

pf applicafjon-designed |

October 1945 — ELECTRONICS
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LAPP-DESIGNED, LAPP-BUILT—TO DO A SPECIFIC JOB

This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military
vehicular radio—on jeeps, halftracks, tanks and other
colling equipment.

Whether or not this special-purpose gadget has appli-
cation to anything you build or propose to build, there’s
a moral in it for you. In this case, as in hundreds of
others, an original and impractical design was modified
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can
build economically and efficiently.

Lapp engineering talent and Lapp production methods
are such that we can say, “If it’s an assembly that can be
made of porcelain or steatite and metal parts, tell us what

ELECTRONICS — October 1945

the requirements are and how you think it might be made;
Lapp will tell you how it can best be made—and will
make it.” Our right to that claim has been proved over
and over in military electronic production; it’s going to
be a competitive advantage to smart post-war electronic
producers. Lapp Insulator Co., Inc., LeRoy, N. Y.




JOHNSON

NOW IN PRODUCTION
ON PHASING EQUIPMENT

You no longer have to be satisfied with
mere planning for better market coverage!
Johnson engineers are now ready to
tackle your directional antenna problem
and to get the Phasing Equipment you
need into production.

Phasing equipment by Johnson can be
found successfully operating in more than
50 broadcast stations and is backed by
over 20 years experience in the manu-
facture of radio transmitting equipment.
All major components used in Johnson
Phasing ‘and Antenna coupling equipment
are designed and manufactured by
Johnson, assuring the best material and
workmanship. The quality of the equip-
ment is under control of Johnson engineers
at all times.

Shown at right is one .of the Johnson
installations designed to match existing
equipment.

A Johnson Phasing Unit can be made to
exactly match your present equipment
and thus become an integral part of
your station.

Orders for Phasing and Coupling equip-
ment will enter production in the order
received, Contact us without delay,
directly or through your consulting en-
gineer.

: - ll‘“ ﬂ Weite for Brochure - J n H N S 0 N
“Soime considerations in Directional Antenna Design”

~—By Johnson . k d.
E. F. JOHNSON COMPANY, Waseca, Minn a édmoa’ name tn adaio

E. F. JOHNSON COMPANY + WASECA « MINNESOTA
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A New a.nd" Better
High Speed Counting Method . ..

A versatile, efficient instrument for use as a counter, timer, inter-
val controller, radiation counter, and many other applications

e The Potter Two-Decade Electronic Counter is especially well suited for counting rates
exceeding 10 cycles a second, a speed generally too fast for conventional counters.

e For continuous high speed operation, it will readily replace those mechanical counters
that cannot stand up under such conditions.

e Another use for this versatile and efficient instrument is counting and calibration of
cycles in resistance welding operations.

@ It may also be used as an interval timer by connecting it through a switch to a known
external frequency; readings are observed in terms of the number of cycles of the
known input frequency.

e We can install dial switches on this unit to make it predetermining. It then becomes
useful in a number of control applications.

The Potter Two-Decade Electronic Counter operates from a 60 cycle, 105 to 125 volt line,
at speeds up to 1000 cycles a second. Each decade divides by 10, giving a scaling factor
of 100. A telephone-type relay, whose contacts close once for each 100 input cycles, is
connected ta output terminals. An electro-magnetic counter may be added to this output
to extend the count to as many places as desired. It uses 1l tubes. Delivery now in
60 days. Additional details will be forwarded promptly.

Other counter products are — RADIATION COUNTERS which resolve rep-
efition’ rates of well over 2.5 microseconds; PREDETERMINED COUNTERS
using several decades for control of industrial processes requiring «
rapidly repeated cperation to occur after a predetermined number of
counts; COUNTER CHRONOGRAPHS for measuring projectile velocities to
accuracies of one part in 10,000; INTERVAL GENERATORS that generate
a predetermined time interval from 10 microseconds to 10 seconds in
999,999 steps of 10 microseconds.

136-56 ROOSEVELT AVENUE FLUSHING, NEW YORK

ELECTRONICS — October 1945
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Locking Power!

- FOR POSITIVE PROTECTION AGAINST THE
LOOSENING ACTION OF VIBRATION, SPECIFY

SHAKEPROOF

TRIPLE-ACTION LOCK WASHERS

Strong, tapered-twisted teeth bite into both surfaces. The
greater the vibration, the tighter they lock...that is how
Shakeproof Lock Washers efficiently protect every connection.

The combination of strut-action, spring tension and line
bite produces a powerful triple-action lock. This assures
locking at initial contact, prevents
any backing-up movement of nut
or screw and forces teeth to bite
deeper as vibration increases.

-

o
RS
SPECIAL APPLICATION
SUGGESTIONS BULLETIN

Ask for Bulletin No. 61 It illus-
trates and explains various ap-
plications of Shakeproof Loek
Washers. Informative and Inter-
esting, Write for it today |

Let our engineers help you incorp-
orate Shakeproof Lock Washers
into your product. Ask for this
helpful service today!

{

/

Internal Tooth Extra-Heavy Internal

External Tooth
Lock Washers Tooth Lock Washers

Lock Washers
Countersunk Tooth External-Internal Tooth Dome
Lock Washers Lock Washers Lock Washers

¥

& o |
SH ni‘EP DOF ine..
/}:: —::muf; %aaaﬁ.‘l

Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS
2301 North Keeler Avenue, Chicago 39, lllinois
Plants at Chicage and Eigin, lilinois ¢ In Canada: Canada lllinols Toels, Ltd,, Toronto, Ontario .
L.08 Angeles Otfice: 8670 Wilshire Bivd., Los Angeles, 36, Calif. ¢ Detroit Otfice: 2895 E. Grand Bivd,, Detroit 2, Mich.
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Developed for Signal Corps portable,
mobile, or emergency communications
equipment, the 2E25 r.f. beam tetrode is
easy on the battery. The thoriated tung-
sten filament permits simultaneous appli-
cation of filament and plate potentials.
Precious battery power is conserved during
standby periods.

Completely shielded for r.f., the 2E25 re-
quires no neutralization even at its maxi-
mum frequency of 100 megacycles. Other
features are: low-loss octal base, plate con-
nection to top cap, filament potential cen-
tered at 6.0 volts, and extremely rugged
construction.

Consider the advantages of the 2E25 as an
instant-heating replacement for the 6V6GT
or 6L6G in older equipment, or for use in
modern equipment such as the new Kaar
mobile FM set illustrated. Remember, the
versatility of the 2E25 beam tetrode sim-
plifies the spares problem; this one type
can power a whole transmitter—R.F. and
A.F. Order your engineering samples today.

n
Assembly of

ELECTRONICS — October 1945

OLDEST MANUFACTURER SPECIALIZING IN RALIO RECEIVING TUBES

HYTRON 2E25

Instant-Heating 15-Watt R.F. Beam Tetrode
TENTATIVE ELECTRICAL DATA

Filament Potential . . . ... .. . ..... 6.0 4 5% ac or dc volts
Filament Current. . .. ... ... ... ... .. ... .. ... 0.80 amp.
Plate Potential . . ... ... ... ... ... ....... 450 max. dc volts
Screen Potential . .. . ..... .., ... .. ... . . 250 max. dc volts
Grid Potential . . ......... .. ...... ..... -125 max. dc volts
Plate Current. . . . . .. o - R, . J55 500 vn s 75 max. dc ma.
Plate Dissipation. ... ... .. ... .. ... ... ... 15 max. watts

Screen Dissipation. . ... ... ... .. .. .. ... 4 max. watts
Grid Driving Power (Class C). .. ...... . 0.5 watt approx.
Power Output (Class C). .. . ................. . 20 watts

AVERAGE DIRECT INTERELECTRODE CAPACITANCES

Grid to Plate (with external shielding). .. ... 0.18 max. mmfd

Input .. ... .. . et g 8.5 mmfd
Output .. ... ... 6.0 mmfd
MECHANICAL DATA
Maximum Overall Length. . ... ... ... .. .. .. ... 434 inches
Maximum Diameter. .. .. .. ... .. ... .. ... ... 1745 inches
Bul Dt e memadt b e bt T s hpd B T-11
CaP . . i e e e Small metal
Base). . . .oyrn :comma -k 7-pin med. short shell low-loss octal
The New 2£25 Supersedes and Replaces the HY6S

o

New instant-heating
mobile FM trans-
mitter developed by
Kaar Engineering
Co. uses 7 Hytron
2E25 and 2 Hytron
HY69 or HY1269.

”
TRoOwN'Y

MAIN OFFICE: SALEM, MASSACHUSETTS
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M\LL\%AFET ERS
MERCURY-

WALLACE & TIERNAN
_ 50 ABSOLUTE O
L //" PRESSURE 1\ \\

-.

" WALLACE & TIERNAN
Absolute Pressure Indicator

now ¢ wed ...in Nothing Flat!

Measurement of high vacuum need no longer be complicated by
time-consuming and error-producing barometric corrections. The
W&T Absolute Pressure Indicator shows true vacuum directly, as
pressure above absolute zero, without computation or adjustment.

In such diverse fields as radio tube and lamp manufacturing, and
high vacuum distillation, the greater speed and accuracy thus ob-
tained means increased production, lower costs and closer control

of the finished product.

SPECIFICATIONS — TYPE FA-160
RANGE — 0 to 20 mm. Mercury absolute pressure

Oto 50 mm.
0to 100 mm.
GRADUATIONS — 50 SCALE LENGTH — 7 inches
SCALE DIAMETER — 2%z inches
SENSITIVITY — one part in 500 ACCURACY — one part in 300

Write for Technical Publication 250

WALLACE & TIERNAN @Q

PRODUCTS, INC.
BELLEVILLE 9 « NEW JERSEY

50 October 1945 — ELECTRONICS
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distinguished cabinet member

on a secret mission...

The actual use of this Kﬂconsfrucfed cabinet assem-
bly for electronic apparafiis is a military secret.

We can, however, reveal the superior details of the
all-welded aluminum construction. It is splash-proof,
insect-proof—and at the same time ventilated. The as-

sembly also includes a shock nt. Suspensio
permit the electronic appar move in an ,

like a drawer.

If you require special-built housit. racks, panels,
chassis or enclosures for electrical equipment, get the
benefit of our 20 years of specialized experience in thi
field. Our hundreds of skilled craftsmen will save you
time. Our complete facilities and numerous stock dies
will save you money.

ANY METAL » ANY GAUGE o ANY SIZE « ANY FINISH

METAL PRODUCTS CO.,INC.
A R S Custom Craflsmen in Sheel Aelal

124-30th Street, Brooklyn 32, N. Y.
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This is not our own appraisal of the Simpson 260.
We knew, before the war, that it was a fine instru-
ment but, frankly, we didn’t know bow good it was
until war wrote the record. Now the story of the
260 is written into the records of such wartime in-
dustrial developments as that of synthetic rubber,
and into the vast and secret research and servicing
of radar,

Originally designed as a radio serviceman’s test
unit, the Simpson 260, because of its sensitivity and
wide range was found adaptable to general service
duties in the entire electronics and electrical fields.
Not a warborn instrument, the 260 was given thou-
sands of essential war jobs in the production and
servicing of communications equipment. It made a
vital contribution to the success of tactical oper-
ations. -

Over 300 government agencies and university
laboratories of the United States and Canada pro-
cured every one of these test instruments Simpson
could deliver on an expanded war production sched-
ule. They were turned out by the thousands. Every

fre mosl fronored
enslucinent o/ lhe war

branch of the armed services—Army, Navy, Ma-
rines, Coast Guard—carried them to the far ends of
the earth. They were compelled to perform under
conditions often so arduous that testimonials of
amazement at their ability to function at all became
commonplace as the record grew.

Chosen on its merits, the Simpson 260 became
uniquely zbe test instrument of the war.

AVAILABLE NOW TO YOU

Now the Model 260, always the preferred instru-
ment of radio servicemen, is available again to a
widened field of peacetime services. We ask you to
remember its record as an example of the quality
and advanced engineering that goes into all Simp-
son instruments, as evidence that other new Simp-
son developments are well worth waiting for. They
will be released as soon as Simpson standards for
their manufacture are satisfied. They will continue
the leadership that has given Simpson a world-wide
reputation for “instruments that stay accurate” with
ideas that szzy ahead.

SIMPSON ELECTRIC COMPANY
5200-5218 W. KINZIE ST., CHICAGO 44, ILL.

SIMPSON 260, HIGH SENSITIVITY SET TESTER FOR TELEVISION AND RADIO SERYICING

Ranges #o 5000 Yolts—Both A.C. and D. C.

20,000 Ohms per Yoit D.C.—1000 Ohms per Yolt A.C.

At 20.000 ohms per vole, this instrument is far
more sensitive than any other instrument even ap-
proaching its price and quality. The practically
negligible current consumption assures remarkably
accurate full scale voltage readings. Current read-
ings as low as I microampere and up to 500 milli-
amperes are available,

Resistance readings are equally dependable. Tests
up to 10 megohms and as low as 12 ohm can be
made. With this super sensitive instrument you can
measure automatic frequency control diode balanc-

ing circuits, grid currents of oscillator rubes and
power tube, bias of power detectors, automatic
volume control diode currents, rectified radio fre-
quency current, high-mu triode plate voltage and
a wide range of unusual conditions which cannot
be checked by ordinary servicing instruments.
Ranges of Model 260 are shown below.

Price, complete with test leads................... $33.25
Corrying case Feasins 4.25

ASK YOUR JOBBER

Volts D.C.{At 20,000 Volts A.C.(At 1,000 Output Milliamperes Microamperes Ohms
ohms per volt) ohms pegvolt) D.C.
2.5 2.5 5V, 100 0-1000 (12 ohms center)y
10 10 10 v. 0-100,000 {1200 ohms center)
50 50 50 V. 0-10 Megohms (120,000 ohms center)
250 250 250 V.
1000 1000 1000 Vv, (5 Decibel ranges: ~10 to +52 DB)
5000 5000 5000 v.

ELECTRONICS — October 1945
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WATCH FOR NEW
SIMPSON DEVEL-
OPMENTS. THEY
WILL BE WORTH
WAITING FOR!
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This Federal Cathodic Pro-
tection unit was installed near
Elizabeth, New Jersey, for the
Public Service Electric and Gas Company,
to protect 132KV underground lead sheathed

4.

power cables.
Opcralmg silently . . . without moving parts, the dependabl&”l\‘
Federal Selenium Rectifier in this compact unit provides a
small, steady direct current which counteracts the corrosive
forces in the surrounding soil, and guards against interruption

of vital power supply to industrial plants in the area.

1”“ For sure protection against galvanic or electrolytic damage

{ to any underground power or other metal installation . . . a
WIke Federal Cathodic Protection unit is the logical choice . . . silent
: E i safeguard against corrosion.

i: Write us today for booklet «“Cathodic Protection and Appli-
cations of Selenium Rectifiers”. .. get the full story of this effec-

¥
!
'-Lg tive means of protection.
B

LEAD SHEATHED

| POWER CABLES
STEELRA/L

GROUND BED

Fedeml eleptione and Radio (orporation
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Efficient—reliable—above all, QUIET—
that's the Ballentine Phonograph Drive.
Basic refinements in design, precision
dynamic balance, the most advanced
manufacturing technique and equipment make

the Ballentine Phonograph Motor unequalled

PHONOGRAPH DRIVE for low background neise or rumble.
: Send for descriptive bulletin.

RUSSELL ELECTRIC COMPANY

364 WEST HURON ST., CHICAGO 10, ILL.
Manafactarens of
BALLENTINE PHONOGRAPH DRIVE
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@ Decide AT THIS POINT to use TAYLOR FIBRE

WHETHER YOUR POST-WAR PRODUCT will be in the field of electronics or
aviation, automotive or home appliance, or any field in which light
weight, ease of machineability, high insulating qualities or structural
strength are important, decide now—in the blueprint stage—to give
thorough consideration to the advantages of using Taylor Laminated
Plastics. New, war-born developments in Phenol Fibre and Vulcanized
Fibre may change your whole conception about the possible applica-
tions of Laminated Plastics. Our engineering department is ready
to consult with you on this subject, without obligation, either in our

plant or yours. Start the ball rolling, by writing us today.

TAYLOR FIBRE COMPANTY.

LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE * Sheets, Rods, Tubes, and Fabricated Parts

NORRISTOWN, PENNSYLVANIA , OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 644 S. SAN PEDRO ST., LOS ANGELES
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LABORATORY

What Happens Inside

INSTRUMENTS FOR SPEED

e I
[ i
= [

an -hp- Model 500A

Frequency Meter

The above diagram shows how the
-hp- 500A analyzes an unknown fre-
quency so that cycles per second will
accurately register on the specially
calibrated d-c meter.

The unknown frequency is intro-
duced to a limiting amplifier which
generates a square wave output. The
square wave voltages are applied to
two switching tubes which become
alternately conducting on opposite
half cycles. From a constant current
supply, the two switching tubes de-
liver a current to load resistors. Each
load resistor causes the charge on a
pair of capacitors to vary in ac-
cordance with the switched current
pulses. Thus a current flows from
the combination to the rectifier. The
rectified pulses are delivered to the
d-c meter. Each pulse is of the same
size and independent of other fac-
tors. The meter integrates these
pulses and gives a deflection which
is proportional to the number of

HEWLETT-PACKARD COMPANY

BOX 1073A - STATIONA

Avdio Frequency Oscillators
Noise and Distortion Analyzers
Square Wave Generators

ELECTRONICS — Ocfober 1945

Sigaal Generators
Wove Anclyzers
Frequency Standords

pulses per second. Thus the meter
reading is directly related to the un-
known frequency.

The instrument is easy to use and
requires buta small amountof power.
It has good sensitivity and a wide
range of usable voltages. The input
range is from 0.5 to 200 volts—input
impedance is 50,000 ohms. A switch
on the panel selects one of ten ranges
which are read directly on the meter.

Accuracy of the instrument is
+2% —independent of line volt-
ages, vacuum tube characteristics
and magnitude and wave form of
applied voltage—because the meter
reading is dependent only upon the
constant current supply and the RC
combination.

The uses for this meter become
readily apparent. Of special interest
is its use as a high speed tachometer.
(See column at right) Write for
more detailed information today.
-hp- engineers are at your service,

PALO ALTO, CALIFORNIA

Voeusm Tube Voltmeters
Frequency Melers

Aftenvolors Hectronic Tachometers

www americanradiohistorv com
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You can measure
3,000,000 r.p.m. with this
-hp- Electronic Tachometer

Using a photo electric cell
pickup in conjunction with an
-bp- Model 500A Frequency
Meter provides an Electronic
Tachometer capable of accu-
rately measuring incredible
speeds. This method places no
load on the device being
clocked.

Two special models of -hp-
frequency meters, complete
with light source and pickup,
are available for this purpose.
One model (505A) is cali-
brated in r.p.m. from 600 to
3,000,000 r.p.m.; the other
model (505B) is calibrated in
r.p.s. from 50 to 50,000 r.p.s.
Speeds as slow as 600 r.p.m.
(10 r.p.s.) are conveniently
measured directly, while still
slower speeds can be measured
by a simple expedient.

Ask for special technical bul-
letin on -bp- Models 505A aad
50SB.

1073
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Official photegraph, United States Navy

COMMUNICATION FOR PRECISION

demands precision in communication. To hit the target with your electronic product
in the present peacetime market, you must regard precision as your first essential in
design and manufacture. DICO is the word for unmatched precision in both. There are no
working standards or specifications so exacting that DICO cannot fulfill them, thus assur-
ing the utmost in quality and control. Furthermore, there will not be enough facilities
like DICO’s available for a long time to supply the needs of the rapidly expanding electronics
industrv. Therefore it would be foresighted to consider
your possible immediate and future needs from DICO
now. Our representative will call for consultation, with-

out anv obligation.

D I AM o N D PRODUCT ENGINEERING, DESIGNING, DEVELOPMENT;

‘ GOLD AND SILVER PLATING; SOLDERING, WELDING
INSTRUMENT CO. ’ : ’

CASTING, ASSEMBLING, FINISHING
WAKEFIELD - MASSACHUSETTS
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The NEW Temco Line

100 W-10KW e 500 Kc-500Mc
A. M. and F. M.
Broadcast and Commumcatlon

TRANSMITTERS

B

. ’ 100 watt to 350 watt
= output ratings.

1. Single Control-Tracked Tuning Exciter Unit elimin-
ating independent tuning of all low pcwered R. F. stages.

2. Motorized Tuning Controls permitting placement cf
components in chasis positions bast suited for maximum
circuit efficiency.

3.Eye-Zone Meters and Hand-Level Controls intrc-
ducing a highly desirable innovationfor ease of operatior.

4. Temco Power-Flex Multiple Unit Design for ex-
panding power output without making obsolete lower
power units and retaining uniform over-all appearance.

8. Dust and Tamper Proof Cakinets.
6. Forced Qraft — Filtered Ventilation.
7.Handsome, dignified styling throughout.

' Designed and built by Temco Radar specialists, these Transmitters
represent a complete embodiment of technically advancad concepts
of radio engineering and design, ccmbined with Temco’'s dis-
tinguished hich standard craftsmanship. Write for srecifications
stating your power and service requirements. Orders will be {illed
in rotation as received.

1 L M K U A e ) AN e it e

" RADIO COMMUNICATION EQUIPMENT
" TRANSMITTER EQUIPMENT MFG. CO., INC.

© 500 watt to 1000 watt output ratings o'i:mult.iple Sy
cabinets for ratings up to 10KW. , 345 Hudson Street, New York 14, N. Y.

S
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These moistur= absorption tests in centinu-

ous operation since 1930, are augTenzec by
samples of ==ch new standard irsu.azcn
_which comes into the picture.




e IBY IDDECADES

Preparedness for Post-War
Industry Developments
based on cumulative data
long in preparation

In the comparison of rubber insulating compounds and the new
synthetics, it is easy and hazardous to jump at conclusions.
Through the years, General Cable has been broadening its base
of data by which to predict with some assurance the performance
to be expected of the new materials. And out of practical ex-
perience, it recognizes, too, that there is no substitute for time

in the determination of the industry’s final answers.

These and other tests, extending over years of simulated service
conditions, prepare General Cable to furnish synthetic insulations

for all operating conditions.

GENERAL CABLE
CORPORATION

General Cable Corporation Sales Offices are located at Adanta, Boston, Buffalo, Chicago, Cincinnary,
Cleveland, Dallas, Detroit, Houston, Kansas City (Mo.), Los Angeles, New York, Philadelphia, Pittsbusgh,
Rome (N.Y.), St. Louis, San. Francisco, Seattle, Washingron (D. C.)

»
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TRANSMITTING TUBES ey RS R 8
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ABOVE. No machine can rival

1 1 ithi H A te s«ill of humon handz in fit-
WERE it possible, within the limits of this page, to e S o R
3 . . ‘e Power Tubes. These are the
show you all the numerous operations required to Jande of craftsmonship 2vilding
.2-Fiag quality Into United Tubes.

construct United Tubes, you would realize why the

name United means Quality Standard for transmit- L (e () St
. . . a%er 3rids a-e corefully ehecked.
ting tubes. For the sterling quality of United Elec- “Be .lightest variotions in grid

A Q o . «re spacings would affect tube
tronic tubes is korn of a series of unique manufactur- Borarteristics and perfamance.

3 tolerances are str ctly ad-

i igi i ~etec 10, and any deviatmon from
ing processes vigilantly guarded by Quality Standard RIS AT oI ther

(o 1 nlarged grid
Tests. Many arz standard procedure; many more are D= e

exclusively United features. Those illustrated repre-

X§T-2-—Every thoriated ungsten
Fcment is zorburized im a con
i i H rollet atmasphere chamber to
o] Ieadershlp for United. askosce its 2mitting qual ties. [t
3 cr added step thet assures
sscurate filament current ond
eximum emission.  This is but
iZi H H H g . f ese of mcny proceduras that
izing exclusively in the engineering, designing and e 7 thed oo dable
2erfymance of United tibes.

sent a few of the extra operations which help main-

Since 1934 United has won recognition by special-

building of transmitting tubes which are unchallenged

for excellence. That is why, with each succeeding st e [l RS N
B 0 . 3e~ glass strains are datacied in
year United tubes are used more and more in im- ime by this United Polariscope

© thot all "possibility «f glass
portant places. ‘Cfigsc.is obviated.

Write for a copy of our latest catalog. s 1

Ruggedizing: A
United feature
whick enables
tubes to with-
stand terrific
shocks.

ELECTRONICS COMPANY

= m——

NEWARK, 2 = EW JERSEY

Transmitting Tubes EXCLUSIVELY Since 1934
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Doplex Asbestos
Type AB

Doplex Asbestos
Type CL

Doplex Rope Paper
Type PJT

Doplex Cambric
Type AC

Bias cut

Straight cut

DOPLEX ASBESTOS TYPE AB—Meets Class
B insulation requirements at less cost. For
use under high temperatures. High-grade
asbestos paper, .007” thick, laminated one
side with .0016” cellulose acetate-butyrate
film for mechanical strength. Noncorro-
sive, alkali and acid resistant.

DOPLEX ASBESTOS TYPE CL—Another less
expensive Class B insulation. High-grade
nonferrous asbestos paper, .007” thiek,
laminated one side with cotton cloth for
mechanical strength and abrasion resist-
ance. Flame-inhibiting coating on cloth
side. Noncorrosive, low organic content.

DOPLEX ROPE PAPER TYPE PIT—Conserves
space, only .0035” thick. High-quality thin
rope paper laminated on one side with
specinl flame-resistant cellulose film. For
use as separator or barrier in cables. Pre-
vents sulphur in rubber compounds from
attacking untinned copper conductors.

DOPLEX CAMBRIC TYPE AC—~Euxceptionally
high dielectric for Class A insulation under
high temperature and humidity. Purified
cotton cloth saturated with aceto-butyrate
resins and laminated one or both sides
with aceto-butyrate fllm, Available in
straight or bias cut tapes and in pads for
automatic coil-winding machines.

DOPLEX ACETATE TYPE AA—Recommended
for oll uses requiring thin, high dielectric
insulation. 4.ply tape, only .004” thick
with dielectric equivalent to .007” of var-
nished cambric under normal conditions,
with marked improvement in humid at-
mosphere up to 250°F. Not affected by
dipping and baking in varnish.

THE DOBECKMUN COMPANY J 1072“’?/6’;

Industrial Products Division, Cleveland 1, Ohio

Makers of “LEXEL" insulating tape and

Doplex Acetate
Type AA

® The versatility of DOPLEX insulating tapes to meet different
requirements may be seen in the accompanying descriptions. You can
have high dielectric and mechanical strength, resistance to such factors
as heat, flame, acids and abrasion—in combinations to meet your
specific needs.

These qualities have already beer proved in a variety of successful
cable and coil applications for leading manufacturers, resulting in
substantial savings and product improvements. Widths from one-
eighth inch up with a variety of put-ups on universal cops and pads,
for mechanical or manual application. Ask for data and samples, and

names of leading manufacturers making DOPLEX wire.

INSULATING TAPE

r DOBECKMUN Insulation /

L Anothe

ELECTRONICS — October 1945 43

“DOBAR” taminated paper insulation
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| FINE POINTS MAKE FINE

T o~ e,

Immersion

acuum Test

| OF
- AMERTRAN

; EVERY UNIT GETS & BATH. The photographs above and
to the left show one of the tests to which AmerTran
Hermetically Sealed Transformers are subjected. All

receive this test—not just random units.

NOT A BUBBLE sHOWING! Continuous inspection during
and between manufacturing steps insures optimum
performance and long life. The high dependability of
AmerTran Hermetically Sealed Transformers is due
to exceptionally rigid standards of manufacture and
inspection.

HEW —0fl imPREGMATION with bellows style case t¢ per-
mit complete sealing with provision for expansion.

omHir fiNE poINTS. Uniform characteristics

correct terminations—vacuum impregnation
with varnish or wax—vacuum filling with oil
or wax—high mechanical strength—induc-
tion soldering—infra-red pre-heating—con-
tinuous inspection—42 years transformer
manufacturing experience.

; 1 i AV
; 1 /8]
Pioneer Manufacturers of Transformers, Reactorsand {2 _?w
DA
NS

Rectifiers for Eleciconics ond Power Tronsmission NN

o4 Ocfober 1945 — ELECTRONICS
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TELICON “INTRA-VIDEO” SYSTEM INSURES
TROUBLE-FREE RECEPTION IN LARGE CITIES

astly three-quarters of potential purchasers of
television sets dwell in urban areas. The majority of
them are tenants in multi-family apartment houses. Echo
or ghost images due to waves reflected from,steel frame
buildings, bridges or other elevated structures' cause
havoc in the television picture‘on the screen. A number
of television receiving antennas operating independently
in close proximity to each other—as would be the case
on a roof of an apartment house—are bound to mar still
further the ultimate result on the viewing screen.

TE

— -

ELECTRONICS — October 1945
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AM L FM CRYSTAL CONTROLLED RADIO™w P

S S

This problem, which has been vexing television engineers
for some time, has found its solution in the Telicon “Intra-
Video” System. It is the result of time, thought and effort
on the part of Telicon, members of whose organization
comprise some prominent pioneers in the ficld of pre-war
television development. Telicon “Intra-Video™ has removed
the final obstacle in the path of successful commercial
television.

The Telicon “Intra-Video” System (patents pending)
makes possible, for residents in multi-apartment houses,
satisfactory trouble-free reception from all television
transmitters in their area. All signals—from each trans-
mitter—picked up by a special antenna arrangement, then
individually amplified and “cleaned up,” will be fed
through a single co-axial cable and distributed (without
inter-action) to as many outlets as desired. Pickup of
the FM band is included for good measure.

Telicon “Intra-Video" installations require but little space

in the building. They require no more attention than the

electric lights on the staircase, Cost to landlords—and ten-

ants—will be more than reasonable in light of the service
- to be performed.

A written inquiry will place you on our mailing list for
further details. » TELICON CORPORATION

851 Madison Avenue, New York 21, N. Y.

ERFECTOJVISTON RECEIVERS = CRYSTALS

i KRR el &

65
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CORNING

Gl
| .GIVESA fas”

Special Electrical Qualities

Thermal Endurance
Hermetic Sealing
Mechanical Strength
Corrosion Resistance
Precision
Permanence
Metallizing

Dimensional Stability

High diclectric scrength — high resis-
tivity—low power factor—wide range
of dielcctric constants—Jlow losses at

all frequencies.

Permancent hermetic seals against gas,
oil and water readily made between

glass and meral or glass and glass.

Commercial fabrication to the fine

tolerances of precision metal working.

Corning’smetallizing process produces
metal areas of fixed and exact specifi-
cation, permanently bonded to glass.

S YOU plan post-war e¢lectronic products, give a thought to versatile glass. We
A really mean glasses, for Corning has, acits fingertips, 25,000 different glass formulae
from which to select those especially suited to your electronic applications. Let us show
what glass can do for you. We may already have a solution — or Corning Research can
find the answer for you. Address Electronic Sales Dept., E-10, Bulb and Tubing Division.
Corning Glass Works, Corning, New York.

C NN Electronic Glassware

means ———
Research in Glass

SPYREX™. «VYUOR® und ~CORNING® ure registered trade-marks and indicate manufacture by Corning Gluss Works. Corning, N. Y.

gu;umw

/ o
iy
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Search Warrant for Spring Trouble

Spring coiling can, and often does, become a very complicated and vexing problem
where both machine and material must yield peak performance in
/ order to meet critical dimensional and test specifications.

4

//' Then ordinary methods of analyzing the product deviations and its many possible
< causes are out. Only unusual technical skill supported by
advancing instrumentation can succeed in obtaining the desired solution.

All of the many special electronic devices used in regular prodnction and for special

investigations are designed and constructed by Hunter’s Special Apparatus

Division. If vou agree we go to more trouble to make springs right than you

expected of lealing springmakers, we can onlv say—vou haven’t seen any thing vet.

 HUNTER PRESSED" STEEL COMPANY, LANSDALE, PENNA.
Springs, Metal Stampings, Wire Forms, Mechanical and Electical-Assombies.

WWW.americanradiohistorv.com
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GENERAL @3 ELECTRIC

A 12-PART TALKIN

CAPTIONS are typical of the simple, interest-
arousing sequences.-100 ‘in each slidefilm.

-~ When the lamp is lighted and the filament
glows, current flows through the extra wire,
even though it is not connected with the fil-
ament itself. This phenomenon (Edison Effect)
demonstrates the underlying principle of
electronic tubes.

Electrons, being negatively charged par-
ticles, repel each other and hinder the flow
of other electrons from cathode to anode.
This repelling action is called ‘“space-
charge”—a factor of very great impor-
tance in electronic-tube design.

In some types of electronic tubes, we "boil"
the . electrons out of the cathode with heat,
much as boiling water produces steam.

T e e

A gas-filled tube (phanotron) can be dam-
aged if forced to operate before its cathode
has been heated sufficiently to emit the
required amount of electrons. To prevent
such abuses, most electronic equipments have
avtomatic timers built in to protect rectifier
tubes.

-)___.;.-A.‘l‘.‘:. A s =3 Sy -
In our electric circuit, we use a second
voltage supply called the control, or grid,
voltage. It performs much the same function
as the control handle on the valve in a
hydraulic ¢ircuit.

68

THESE 5 ILLUSTRATIONS AND (RECORDED)

W @ Visualized for easy under-

standing, even by non-techni-
cal people

. paCkaged for easy instruc-

tion, using your own ““home-
talent’’ leaders

.. practical up-to-te-minute
subject matter, technically
authentic

Now, an understanding of electronics as applied in
industry can be built up, right within your organization,
using the ingenious techniques of visval instruction that
have proved so successful for wartime training. Every
sequence of this 12-part course has been put to test on groups
of widely different education levels. Educators have joined
practical plant executives in praising its combination of
easy vnderstanding and technical accuracy.

As you follow the instruction manual, the sessions almost
“conduct themselves,” so that no great experience in
organizing or instructing people is necessary. Everything
éssential is furnished except o sound slidefilm projector
(35 mm, 33% rpm), screen, and a meeting place. Upon
completion of the course, your people will have a well-
rounded acquaintance with electronic devices, tubes, cir-
cits, and applications.

October 1945 — ELECTRONICS
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ALL THESE WILL BENERIT

As elecironic apparatus is applied more and hiors widely be
industrial plants and processes, more_and more of your people—
from gers to maintenance men—will find their work depending
upon electronics in @ very practical way. Some of them must learn
to service this equipment. Others will be bettor equipped to get the
most out of electronic equipment when it is no longer all o my‘ne(y}‘
‘to them.

PLANT EI.ECTRIC'ANSfun,d mainlendnce men will find the

is Iimi'od. In learning about electronics and its application, they'll
get a background of fundamentals of electricity, too.

PLANT AND DESIGNING ENGINEERS wiil find the course

stimulating in suggesting practical electronic applications to improve
processes or products.

PRODUCTION MANAGERS and foremen will get a clearer

concept of the workings of equipment for which they are responsible.
New process conirol ideas may also be suggested,

EXECUTIVE MANAGEMENT and purchasing agents can get a

clearer concept of practical electronic possibilities. They will be in
a better position to consider and approve recommendations.

SA'.ESMEN selling electronic products will be better equipped to
talk to their customers.

Note: ELECTRICAL UTILITY COMPANIES and elecirical associations In
many communities are organizing inter-company groups for
this course of instruction. You may want to check with your
local vutility on this point.

THESE ARE THE 12 SUBJECTS
OF INDIVIDUAL FILMS AND LESSON BOOKS

1 Harnessing the Electron

2- Electronic Tubes as Rectifiers

2. Grid Control of Electronic Tubes

4. Fundamentals of Electricity, Part |

- Fundamentals of Electricity, Part Il

6. Electronic Relay Systems

7. Electronic Rectifier Equipment

8. Thy-mo-trol (Thyratron Motor Control)
Sl,;) Electronic Control of A-c Power

Electronic Frequency Changing
Photoelectric Systems
Electronics, Today and Tomorrow

GENERAL @ELECTRIC

BUY ALL THE BONDS YOU CAN—AND KEEP ALL YOU BUY

11
12

ELECTRONICS — October 1945
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course undersiandable, even if their knowledge of electrical theory _g
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12 SLIDEFILMS AND RECORDED TALKS—each .
about 15 hour long

300 REVIEW BOOKLETS—25 sets of 12 individual

lessons, keyed to the slidefilms

1 INSTRUCTOR’S MANUAL—a 140-page book
with hundreds of illustrations and detailed
steps for conducting the course

1 CARRYING CASE—attractive and strongly built,
it holds records, flims, and manuals

THE PRICE—for the complete ‘“‘package” as

above, $100; extra manuals, $3; extra sets
of 12 review booklets, $2

ORDERS—can be placed through any local G-E
office, or use the coupon below.

r---------------------,

General Electric Company
Appuratus Dept., Section E685-13
Schenectady 5, N. Y.

—Enclosed is our order for complete INDUSTRIAL ELEC-
TRONICS courses at $100 each {May be returned without charge
if you are not fully satisfled.)

—When could someone in our organization see a showing of one
of these lessons and examine the complete kit?

Company. .. .

Address ...

-------------------'2"-‘
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Strong, hard, long wearing

Bakelite bushing insulators

resist vibration and heavy
contact pressures.

Hinge of ''fatigueless” be-
rylium copper insures long
life under vibration:

Coatacts are welded to
nic«el silver springs by spe-
cial process.

—_ ==l ——3
by _I:oTT—T T

torm ¢

Spring assemblies may in-
clude any combination of
these basic forms.

CLARE R

osed CLARE Custom-Buitz” RELAYS

Assure Long Life, Trouble-Free Operation

TYPE “K” SEALED-IN RELAY

Clare Type "K' Sealed-in Relay
(211/32" long x 1 21/32" wide)

® Welding timers have to stand the gaff. They are an impor-
tant part of the production line which cannot lag from failure
of individual units.

That’'s why the Weltronic Company of Detroit, Michigan.
chose Clare Enclosed “Custom-Built” Relays as important
components of their automatic weld and sequence timers.
These trouble-free units are sealed against dirt and dust. The
plug-in feature makes them as easy to service and replace as
an electronic tube,

Five Clare Type “K” Sealed Relays, in individual protective
housings, are located on the hinged control panel of the
Weltronic Weld Timer illustrated above. These small, com-
pact, fast-operating relays provide accurate timing for each
operation in the welding cycle.

Clare “Custom-Built” Relays give maximum reliability in such
special functions because of the flexibility of Clare design which
offers a relay that will give exceptional service, long life, and
absolute dependability for the specific requirement.

Exceptional performance is being pro