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Fast Service On ' /)
Vital Maintenanece Parts

War production machinery is speeded and controlled
by thousands of electronic parts; all requiring main-
tenance and repair. Lack of a needed repair part can
jam production schedules of vital materials. Quick
service 1s essential.

Here is where the Mallory distributor gives really

important help. Like as not, he can supply from stock
that desperately needed small order of electronic

parts with a high rating. Certainly he can expedite
speedy deiivery.

Supplying essential maintenance electronic parts in a
hurry is just one of the contributions the Mallory
distributor makes to war effort. He can be of real
service in supplying application suggestions and ini-
tial parts for pre-production models for war devices
...1in helping construct special test apparatus . . . in
developing supply sources. . .in furnishing data and
prices. He will provide you with a copy of the Mallory

catalog, indispensable for users of electronic parts!

Call in the Mallory distributor —we are doing our
best to keep his Mallory parts stock adequate for

speedy service on small orders . . . with high ratings.

-
\

P.R. MALLORY & CO., Inc.

{
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YC.)U WANT capacitors that can stand up and take it. The

well-nigh flawless record of Tobe Capacitors as to “‘re-
turns” proves they have that outstanding requirement
of durability.

he new separate This quality is built into each and every Tobe Capacitor
e ne

moungmg ;i::‘:;’“ogi' by advanced engineering practices and production meth-
er and Ppr

leaks cause :y ods. And their rating is always an “understatcment”.

in can. This ; . ! . 3
b'es‘;:nlge:igmakes Shown here is the Tobe Oilmite Capacitor. Filled and
mo M M . 3 3 - . .
the minimum © impregnated with mineral oil it is uscd as a filter con-

space: denser in war equipment. The new hold-down bracket

permits inverted or upright terminals, with wiring either
underneath or on top of chassis.

TYPE oM
RATINGS .05 to 2.0 mfd. 600 V.D.C,
.05 mfd. to 1.0 mfd. 1,000 V.D.C.
STANDARD CAPACITY TOLERANCE. = 10%
TEST VOLTAGE Twice D.C. rating
GROUND TEST 2,500 Volts, D.C.
SHUNT RESISTANCE .05 to 0.1 mfd. 20,000 megohms.

.25 to 0.5 mfd. 12,000 megohms.

1.0 to 2.0 mfd. 12,000 megohms.
POWER FACTOR At 1,000 cycles—.002 to .005
CONTAINER SIZE Width %", length 1-5/16”, height 214"
MOUNTING HOLE CENTERS 11/

A SMALL PART IN VICTORY TODAY=—A BIG PART IN INDUSTRY TOMORROW
LISTED ON PAGE 4 Eprromzax caoaNTENTS AND ARTICLES

WWW.americanradiohistorv.com
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Not only are men being tried on battlefronts, the equip-
ment that they employ is being subjected to equally
critical tests . . . with the lives of the men as the stakes.
We at home, entrusted with war contracts, are over-
coming serious raw material shortages through labora-
tory and production developments, making each indi-
vidual tube that we produce do more than its planned
job...and do it better.

Through a series of design refinements, Amperex engi-
neers have developed transmitting and rectifying tubes
that are being operated for longer periods of time than
hitherto had been practical. These new Amperex radio
and Radar tubes present a dual economy . . . many more
hours of uninterrupted service . . . and priceless savings
of scarce materials.

AMPEREX ELECTRONIC PRODUCTS

7Q MIKQLITRIFSMANANT amDErm
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STAMINA

SIMPLICITY |
DEPENDABILIT

Automatic power control can be no more dependable
than its relays. That is why the plunger type mercury
relay is replacing other types. It is the most dependable
relay thus far developed for many types of service, be-
cause dirt, dust, moisture, temperature changes, humidicy
etc. can not affect its hermetically sealed contacts.

ADLAKE Plunger-type Mercury Relays are available
for either quick or time delay action . .. for A. C. up to
440 volts . ..for D. C.up to 115 volts (and higher, with
outside resistors) . . . and contact capacity from a frac-
tion of an ampere to 100 amperes. All operate on the
same basic principle. All are armored against outside
impact. All have bermetically sealed mercury to mercury
contacts which are positive, chatterless, noiseless and arcless.
For complete data, request bulletin.

Adlake Relay No. 1040 — (for A.C.)
514" high, 214" wide, 2%5'" projection.
For panel mounting. Contact normally
openorclosed. Quickortime delay action.
Contact protected by metal armor.

IN THESE

AND OTHER APPLICATIONS

SIMPLE, _U_NFAI_LIIVG, POE‘_/_T/VE ACTION
€D
o—Hall || e o) @l
o ® -igf
® _____
= i 5 L
=l st © fﬁm HEE HEEHTH
M +§; : :%‘" _‘ 14
o it T i "
=] | = J
De-energized Enargized Energized©“-‘

Coil C pulls plunger P down into
mercury M. Mercury thus dis-
Placed enters thimble T through
orifice O. Inert gas in thimble
o has not yet escaped through ce-
ramic plug CP, thus
effecting time delay.

\(/
TRADE MARK

Mercury now fills thimble T, #s
completely leveled off and mer-
cury to mercury contact estab-
gxgedD betwemfelectrodes fE alml

. Degree of porosity of plug
CP determines length of time de-
lay—and accurately.

Plunger P is floating in mercury
M, Space indicated by § isfilled
with inert gas.

The above and accompanying
sketches are not mechanical drow-
ings. They show how Adlake Reloys
work, not construction detail.

Radio transmission
Electric time controls
Photo-electric apparatus
Heating and ventilating
controls
Production line time
controls
Remote and automatic
controls
Air conditioning controls
Signals and indicators
Refrigeration controls
'Voltage regulators
Burglar alarms
Electric call systems
Across the line motor
start switches
Motor reversing switches
Sign flashers
Animated displays
Telephone circuits
Mill and factory service
Navigation buoy flasher
light controls
Dry cleaning equipment
Surgical lighting controls
Electrolysis prevention
X-ray control

Tug Apans & Westiakg Company

ESTABLISHED IN 1857 ELKHART, INDIANA

NEW YORK + CHICAGO

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCUITS
‘'LISTED ON PAGE 4, EDITORIAL CONTENTS AND ARTICLES
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Coordination of effort in
buildingairplanes...inflying
them over the skyways, and in
landing them at the airports
of the world is the secret of the
fine record for safe flights made
by PAN-AMERICAN airways.
By the same token, the use of
only the finest quality parts in build-
ing every plane and in constructing the
mechanisms which direct its comings
and goings, is another very important
factor in promulgating complete safety.
That is why Thordarson transformers
were selected by PAN-AMERICAN airways
for important usesin the planes themselves as
well as for use in control tower operations,
where dependability and quality of material
are of such great importance.

THORDARSON

ELECTRIC MFG. COMPANY
800 W. HURON ST.,CHICAGO.ILL.

Transformer Shecielists Siicce I8FE

ORIGINATORS OF TRU-FIDELITY AMPLIFIERS

T g

=ty
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No. 6 OF A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN INDUSTRY

a—
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Electronic tubes control the welders

S

'THIS husky steel claw is a heavy-duty
portable welder—a machine con-
trolled by General Electric electronic
tubes which turns out superstructure
sections for Uncle Sam’s Navy.

Three sheets of stainless steel, each
.109 inch thick, are placed between
electrodes. In a fraction of a second,
eleciric current heats the metal at the
point of contact, and fuses the sheets
in permanent bond.

The special heavy-duty welding elec-
trodes exert a pressure of 3000 pounds.

ELECTRONIC INDUSTRIES ¢ October, 1943

and the G-E thyratron is the timer

reqquiring a current of 12,000 amperes
for 17 cycles —17/60 of a second.

Two types of electronic tubes make
possible this high-speed, heavy-duty
welding. The G-E ignitron is the
power tube which provides the high
current. The G-E thyratron is the
precision timer, an automatic- switch
controlling the passage of current.
And these are only two of the G-E

that build battleship superstructures

T
2 \'!\.

electronic tubes at work in industry.

It is the purpose of the G-E elec-
‘tronic tube engineers to aid any man-
ufacturer of electronic devices in the
application of tubes. General Electric,
through nation-wide distribution, is
also prepared to supply users of elec-
tronic devices with replacement tubes.

FREE BOOKLET ON ELECTRONIC TUBES
We will mail without charge the illus-
trated book, “How Electronic Tubes
Work,” written in understandable lan-
guage. Address Electronics Dept.,
General Electric, Schenectady, N. Y.

¢ Tune in “THE WORLD TODAY” and hear
the news direct from the men who see it hap-
pen, every evening except Sunday at 6:45
E.W.T. over CBS. On Sunday listen to “The
Hour of Charm” at 1¢ P. M. EW.T. over NBC.

162-813-8850

GENERAL & ELECTRIC

THERE 1S A G-E

www.americanradiohistorv.com
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This is a special-purpose electronic part. It is a plug-
receptacle assembly for use with rack-panel type of
mounting. Twenty-four silver-plated phospher-
bronze contacts are provided, each male and female
contact full floating between steatite plates. Heavy
guide pins and matching holes in the frame assure
perfect alignment.

We don’t know that your product has any need for
such a part as this. We do know, however, that this
part is most exactly suited to its special requirement,
just as are hundreds upon hundreds of other parts
which have been created through Lapp engineering
and Lapp production facilities directed to the solu-
tion of specific problems.

With a broad basic knowledge of ceramics—their
capabilities and their limitations—Lapp has been
able to simplify and to improve many types of elec-

MZ-.. .ENGINEERED TO A SPECIFIC NEED

tronic equipment through engineering and produc-
tion of sub-assemblies that make most efficient use of
porcelain or steatite and associated metal parts.

There may be a way you can improve performance,
cut costs and cut production time through use of
Lapp-designed and Lapp-built sub-assemblies. We’'d
like to discuss your specific requirements with you.
Lapp Insulator Co., Inc., LeRog, N. Y.

ELECTRONIC INDUSTRIES
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. . but, to say that there is only one
MYCALEX is not sufficient without the
backing of fact. Whatever claims are made
have been proved in actual ‘‘firing line”
application throughout the far corners of
the globe. Through intense heat and cold

. in days before the war, and in these
critical times, MYCALEX has emerged
predominant in its field and, as leading
engineers in industry, radio and television
have told us, ‘“‘is the most nearly perfect
electrical insulator known today.’”’

These engineers specify MYCALEX be-
cause they prefer MYCALEX. Ex-
tremely versatile in its application,
it may be cut, drilled, tapped,

-

»

-

U. 8. NAVY OFFICIAL PHOTO

THERE IS ONLY ONE MYCALEX

machined, milled, ground, polished and
moulded. It meets requirements for close
tolerances. Moreover, MYCALEX is leadless.
This, combined with low loss at all frequen-
cies, gives it advantages over any other types
of glass bound mica insulation.

MYCALEX isnot the name of a class of ma-
terials, but the registered trade-name for low-
loss insulation manufactured in the Western
Hemisphere only by the Mycalex Corpora-
tionof America.Besure to specify MYCALEX
if you are looking for low power factor, low
loss, negligible moisture absorption and high
dielectric strength. Sheets and rods
immed ately available for fabrication
by us or in your own plant.

Trade Mark Reg. U. S, Pat Oft

MYCALEX CORPORATION OF AMERICA

Exclusive Licensee under all patents of MYCALEX (PARENT) CO. Ltd.
60 CLIFTON BOULEVARD

ELECTRONIC INDUSTRIES @ October, 1943
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Song of Elmer...
the pilot who never

He holds no place in the Officer’s Mess
for he does not sleep or eat,

He’s the Quietest Birdman ever took
his place in a cockpit seat —

He joinsno laughter, norshoots the breeze,
nor whistles, nor hums, nor sings,

But he’s flown more planes than any man
who ever wore pilot’s wings . . .

.. . has Llmer!

He’s an old, old hand, as old hands go
in a young man’s game today,

For he circled the globe in "Thirty-three
with Post in the Winnie Mae—

He’s an Army man, he’s a Navy man,
and he flies with the R. A F.,

And the Yankees say, and the British say
of pilots, he’s the best . ..

... 1s Elmer!

'QL =
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Often when bombers have levelled off
for the last tense bombing runs,

And the bomb-bay doors are opened wide,
and the gunners man the guns,

When the flak comes up as the bombs
go down, and the target zone is clear,

Then who is the pilot who holds the course
set by the bombardier. .. ?

It’s Elmer!

He can hold a plane on a chosen course
while the crewmen rest or sleep,

He can level off for a landing glide,
or bank her sharp and steep—

He can spiral up, he can spiral down,
or hold her level and true—

His hydraulic muscles never tire
the way human muscles do. ..

...not Elmer’s!

And so bombing, transport, and cargo
planes, take Elmer on every flight

To spare the pilot and rest the crew
for emergency, storm, or fight—

www americanradiohistorv com

gets tired

He needs no rest, for he never gets tired,
being only a cold machine,

Just wheels and wires and gears and cogs,
with brackets and stuff between . ..

...is Elmer!

He wears no medals, he holds no rank.
Why should he? He cannot feel

The courage that flares in time of need
for he’s only alioy and steel!

So when nerve is needed, the bombardier,
the pilots, the gunners, too,

The navigator, and all the rest,
are the boys who pull her through. ..

...NOT Elmer!

SPERRY

GYROSCOPE COMPANY, INC.

is proud to be manufacturing the
famous Sperry Gyropilot for the
Armed Forces of the United
Nations.

Brooklyn, N. Y.
Division of Sperry Corporation

® Reprints of this poem — suitable for
framing, with signature removed —may
be obtained without charge by writing
the Sperry Gyroscope Company.
ELECTRONIC INDUSTRIES ® October, 1943
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This is the world’s most efficient machine, the human hand,
designed by the Master Craftsman. Its dexterity and
versatility has never been matched mechanically. Yet modern
science has found ways to add to the pleasure and comfort

of humanity by relieving man’s hands of many tedious tasks.

The modern Phonograph Record Changer is an example.

G. I. prewar record changers were conspicuously successful
—notable especially for their long, service-free life, the perma~
nence of their factory adjustment and ease of installation.

Our “E” for excellence in war production has accelerated
the development of many new methods—new skills—new
materials—new skills in the use of these materials. Obviously,
you will find such advances in our Post-War record changers.

We believe that effective planning is essential if we are to
accomplish a smooth reconversion. We have many plans—
some definite—others, embrycnic. Would you like to share
in our plans? We will be glad to call on you to discuss our
future and yours.

H NEWARK AVENUE, ELIZABETH , N.J.

C eneraL  JNSTRUMENT......
ﬁ 829

ELECTRONIC INDUSTRIES @ October, 1943
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A GARBLED WARNING
COULD LOSE THE BATTLE

A garbled warning

. ..and disaster
strikes! Impending danger seen

by one man must be instantly and
clearly transmitted to all members of

the crew. That is why the plane's
intercommunication system must not

fail . . . there must be no “missing

links" in the listening chain that binds

every man into a fully informed,
smooth-fighting unit. To turn out

dependable, high quality interphone
equipment is our sole role here at
Trav-Ler Karenola. We are ready,
willing and able to do more.

Can we help you?

MANUFACTURERS OF QUALITY RADIO AND

COMMUNICATION EQUIPMENT

TRAVIER KARENOLA

ADIO AN TELEVISION CORPORATION

1032 WEST VAN BUREN STREET « CHICAGO 7, ILLINOIS

ELECTRONIC INDUSTRIES
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ONE DAY
THE GRASS
WILL GROW AGAIN

One day the sound of running feet
will be those of children at play, not
the feet of men charging into battle
over the battle-scarred earth. Then

the grass will once more be green.

Because our job «alls for constant ac-
tion,we have never let the grass grow

under our feet. For 33 years-we have

20th Century-Fex Film ‘‘Desert Victory'*

! Low Capacity By-Pass Capacitors a
Type DY

Type DY Dykanol By-Pass Capacitors mRre non- !
inductively wound, and fill the need for depend-

able Capacitors of fractional capacities that will
operate efficiently in r.f. and a.f, by-pass, audlo i
frequency coupling and A.C. circuits under all
humidity conditions and at temperatures up to
80°C. Hermetically sealed, they have been espe-
cially designed to fill the requirements of aircraft,
submarine and marine applications for maximum
capacity and voltage in minimum space. For further
details write for Catalog No. 160T.

Today CD capacitors are known as the world’s

been building capacitors, and out of these years finest. That is why there are more CD’s in use
of ‘specialization has come a product famous than any other make . . , for wartime as well as
for extra long life and'extra dependability. civilian applications.

ornell-Dubilie

@ ‘ d
Cdpdcz 0" S MICA « DYKANOL « PAPER « WET AND DRY ELECTROLYTICS

CORNELL-DUBILIER CORP.—SQUTH PLAINFIELD, NEW JERSEY

ELECTRONIC INDUSTRIES @ October, 1943
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Custom made to your |
requiremenis
Ample Capacity
No Shortag=

Division of GLOBE-UNION INC., Milwaukee

ELECTRONIC INDUSTRIES @ October, 1943
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CERANIC TRIMMERS

HIGH FREQUENCY CIRCUIT SWITCHES
STEATITE INSULATORS

SOUND PROJECTICN CONTROLS
CERAMIC CAPACITORS
WIRE WOUND CONTROLS

T

Division of GLOBE-UNION INC., Milwcukee

ELECTRONIC INDUSTRIES @ October, 1943 13
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Majestic has been a good soldier in the great production army. Walkie-
Talkies, Crystals, and other types of military electronic equipment are flowing
from its production lines in a never ending stream.

But, Majestic is looking forward impatiently to the day when it can again
build receivers for radio hungry American citizens. Already post-war price
ranges, types of receivers and cabinet styles are being discussed with dealers
and distributors, and plans for the post-war Majestic are being made.

When that day comes, Majestic will have a line tailored to public demand!

§1000 PRIZES IN WAR BONDS

FOR MOST HELPFUL ANSWERS TO THESE THREE QUESTIONS
First prize, $500 maturity value; second prize, $250 maturity value; third to 13th, $25
maturity values. Every one is eligible. Contest ends December 31, 1943. To stimulate
YOUR post-war thinking, and to check OUR post-war plans, Majestic offers prizes for the
most helpful answers to these questions:

(1) What types of radios will be in large demand in YOUR local-
ity immediately following Victory?

(2) In what new features or new merchandising policies are you
most interested at present?

(3) What kind of advertising support do you believe will be most
helpful to you?

Competent judges will read your answers. It’s facts and ideas, not rhetoric, that will
count. If any two prize winning letters are considered by the judges to have equal merit,
duplicate awards will be made. Write your answers to these three questions—mail them to

me personally, today!
E. A. TRACEY, President.

ELECTRONIC INDUSTRIES
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THESE VETERANS ARE SERVING
...WHERE RESISTANCE IS IMPORTANT!

IN MANY a war product— on land, at sea and in the air
—Utah engineering and precision manufacturing safe-
guard the successful performance of many types of equip-
ment. Indispensable to wartime service, Utah Wirewound
Controls are passing the tough test of combat with flying
colors.

Available in rheostats, potentiometers and attenuators,
Utah Wirewound Controls are supplied in five sizes—
3, 4,9, 15 and 25 watts—with total resistances from 0.5
ohm to 25,000 ohms.

In all types of applications, under all kinds of oper-
ating conditions, Utah construction and design have
proved their worth. In Utah Controls, high quality resist-
ance wire is evenly wound on a substantial core, clamped

PARTS FOR RADIO, ELECTRIGAL AND ELECTRONIC DEVICES, INCLUDING
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS,
WIREWOUND CONTROLS, PLUGS, JACKS,SWITCHES, ELECTRIC MOTORS

CABLE ADDRESS:

ELECTRONIC INDUSTRIES @ October, 1943
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UTARADIO,

tightly to the control housing. The tesult is a rugged and
dependable variable resistor.

Typical of the Utah line is Utah Potentiometer Type 4-P.
This rugged control dissipates 4 watts over the entire
resistance element. Resistance elements are clamped in
place in a cadmium-plated, all-metal frame, resulting in
maximum heat dissipation for its size.

Find out if Utah controls can solve your electrical con-
trol problems. It costs nothing to get the facts—and may
save you a great deal of time and money. Write today for
full engineering data on Utah Wirewound Controls.

UTAH RADIO PRODUCTS COMPANY, 818 Orleans St.,
Chicago, Ill. Canadian Office: 850 King St. W., Toronto. In
Argentine:UCOA Radio Products Co.,S.R.L. Buenos Aires.

CHICAGO



Scrap is waste. Its cost in metal and the cost to make it are burdens in
the price of the finished product.

Scrap is practically eliminated in the BEAD CHAIN MULTI-SWAGE
PROCESS. Small metal parts, tubular and solid are swaged from flat
stock or wire. No machining and drilling are required. Hence, there
is no waste from cutting down from the larger section of a part, or

hollowing out a core. Besides producing parts more economically,

MULTI-SWAGE conserves vitally needed meials. TS | depicet]. GBS
products. Most of the electronic tube
Right now, all MULTI-SWAGE facilities are on war work. But our contacts used today are made by

MULTI-SWAGE. This process will turn
out large volume speedily, while ma:n-

plans fOI‘ pOSt'Wal‘ prO(lucls. taining close tolerances accurately,

Research and Development Division will gladly help you with your

BEAD CHa

{ °
multi-swage
THE MOST ECONOMICAL METHOD OF PRODUCING SMALL pnoc‘s o METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTE
THE BEAD CHAIN MANUFACTURING COMPANY

S ——

MOUNTAIN GROVE anp STATE STREETS, BRIDGEPORT 5 CONNECTICUT

16 ELECTRONIC INDUSTRIES e October, 1943
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To the man in the field . . . the battle field, the farm field, the flying
field; out on the highways and byways of the world . . . the humble
screwdriver is a stand-by.

Modern high speed assembly lines, using CLUTCH HEAD SCREWS
to “button up’’ implements and machines of war and peace, do not
overlook the problems of this man in the field. They know that the
Center Pivot Assembly Bit they use is twin brother to this standard

type screwdriver . . . virtually a magic wand that unlocks the
security of CLUTCH HEAD SCREWS when field repair or adjustment is
a critical need.

CLUTCH HEAD SCREWS, as used today in vital war service, meet
all the essential demands for speed, safety, security, and lowered
costs in modern assembly . . . plus the exclusive facility that
they operate with ordinary type screwdrivers.

United invites you to send for fully illustrated CLUTCH HEAD
Brochure . . . also for package assortment and sample Center Pivot
Assembly Bit.

CLUTCH HEADS are the most
modern screws on the mar-
ket today. They have defi-
nite exclusive advantages
that make them preferred
on assemblylines using
Standard or Thread-form-
ing types for every purpose.

There is important economy
in the long total life of this
rugged Center Pivot Assembly
Bit. A brief application of end
surface to a grinding wheel
restores original efficiency.
No “back-to-the-factory’
shipment for reconditioning.

UNITED SCREW AND BOLT CORPORATION
CHICAGO CLEVELAND NEW YORK

ELECTRONIC INDUSTRIES @ October, 1943 17
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SEEBURGS PROGRAM OF PI.ANNED PROGRESS LOOKS AHEAD..

Today . .

. Seeburg’s formula for better products—

engineering excellence and quality of manufacture—is
evident in the vital type of war mechanisms which we

are privileged to make.

Tomorrow ... after victory is ours . . . this formula
will be manifested—as part of Seeburg’s program of
planned progress—in new products—for bigger

and broader markets.

MAKERS OF FINE MUSICAL INSTRUMENTS SINCE 1902

(1 4 g wgt? : Hpf | TR Lo
= ‘ 5
Awarded to thz 4. 2. Seeburg Corporation

for Outstanding Produztion cf War Materials

J. P. SEEBURG CORPORATION « 1500 DAYTON STREET + CHICAGO, ILL

in each of Its Four Plents.

18 ELECTRONIC INDUSTRIES @ October, 1943
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fon;
High-voltage
D-c Service

L EELE -Itll_t‘ -_'I =
FEINRERARNS aggy

Standard Ratings

(5-75 kv)

to choose from

F ILTER problems take a
beating when you install Pyranol* capacitors for
high-voltage d-c service. Here are other useful facts
to remember about Pyranol capacitors: com citors il

® They can be mounted in any position.

) Reliable performance is ensured by superior ma-
terials and individual testing.

Substantially increased manufacturing facilities
now enable us to make prompt deliveries.

*Pyranol is the G-E trade mark for capacitors and for askarel, the synthetic,
noninflammable liquid used in treating G-E capacitors.

GENERAL @ ELECTRIC

ELECTRONIC INDUSTRIES @ October, 1943 i —
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BEFCOMING BROADER

S EEING into the impenetrable . . .

Hearing the inaudible

New and amazing industrial processes and controls . . .

Yes, on every side the Horizons are becoming Broader as we enter the Age
of Electronics.

Side by side with the achievements in the short- and ultra short-wave Sreld
has been the development of ALSIMAG Steatite bodies for high frequency insulators
of extremely low dielectric loss together with high mechanical strength and rigidity —
assuring constancy under any operating condition.

Today for our fighting forces . . . tomorrow for our customers, American
Lava Corporation is pledged to these principles: Production to the highest known stand-

ards . . . Research to find a Better Way.

AMERICAN LAVA CORPORATION

CHATTANOOGA, TENNESSEE

Where stablllty i1s an important

‘equirement, ALSiMac Steatite _ A l S m M

TRADE MARX REGISTERED U. S. PATENT OFF'CE

‘eramics are unsurpassed for lend-

ng rigidity and permanence of . STEATITE CERAMIC
lignment to electronic circuits. . INSU LATO RS

C’IIAMC'TIRIJ‘IICJ‘ TAILORED 70 YOUR Rfﬂ”/RfMtWTJ'

www americanradiohistorv com



A BOMBER CREW CAN’T
'-l‘() (:1‘1111 SI(;NIXI-‘S In a giant box;lber-—as on the football

field — victory requires perfect team work. A bomber crew can’t huddle

to call signals but through the medium of the interphone communications

system, every member is knit into a fighting team.

Building accurate and dependable inter-communication equipment for
Navy bombers is an important part of the war time business of Sound

Equipment Corporation of California.

When peace comes again, the same high precision accuracy, the same
sturdy dependability, the same engineering ‘“know how”’ that now goes
into the manufacture of war equipment will again be available to the

public in a complete line of quality products in the radio and communi-

cations field. BUY WAR BONDS

Yound Eqguipmiont

Corporation of California

6245 LEXINGTON AVENUE, HOLLYWOOD 38 CALIFORNIA
dz/lanu/[acfu'le’l.& o/ AIRCRAFT RADIO EQUIPMENT e AMPLIFIERS e PRECISION COILS

22 : o ELECTRONIC INDUSTRIES ® October, 1943
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&usa CAN YOU BUY \\\\3'

S

Usually, you can’t buy experience in pack-
ages. And we never heard of “"know-how™
being sold by the cubic yard. But when you
place your electron tube parts and machinery
requirements with RCA, you are buying much
more than the product your receiving depart-
ment stacks on the platform.

Actually, you get cver a decade of experience in a highly
specialized field—experience that cannot be duplicated anywhere
else in the tube industry.

The RCA Tube Parts and Equipment Department has been at the
service of the industry for the past 12 years. This organization
exists today because of your cooperation and your confidence in its
ability to do a job for you. Your present confidence is our most
important obligation —your continued cooperation our principal

objective.

ELECTRONIC INDUSTRIES ® October, 1943




For small wire connections . . . Simply indent For cennectivg leads er Bamesses in quan- For indenting HYLINE connectors to lorge size cable
the HYLINE cannector to the wire with the Burndy tity . . . Bu-ndy -upp ies tis spmciol auto- . « . Burndy supplies simple but efficient pneumatic
HYTOOL (pliers). A quick, simple operation re- matic HYPRESS which has & 9 pcsition: slid- and hydroulic presses with which even on inex-
quiring no skill. ing d e rack for cceommadbting 9 different perienced operator con moke perfect connections,

slzes wnd typei = connetors. Connections in a fraction of the usual timel

ore mode as fos® as the eperata can press

the trager.

24 ELECTRONIC INDUSTRIES ® October, 1943

WWWw.americanradiohistorv.com



Burndy HYLINE Connectors

(INDENT TYPE)

provide connections stronger mechanically...

more efficient electrically...at far lower cost!

“Can we change to HYLINE con-
nectors without interrupting press-
ing manufacturing schedules”...is
the question often asked by manu-
facturers to-day!

The answer is...you can adopt
HYLINE indent type connectors
any minute of any day...and save
time, and money, right from the
start!

You simply discard troublesome,
and questionable, soldering proce-
dure. In its place you substitute the
simple Burndy indent method of
connecting, which requires no train-
ing or special skill (see illustrations
at left). You'll cut the time required

for connecting, at least in half!

Most important, however, you'll
get connections that are uniformly
high in mechanical strength and
electrical efficiency. For HYLINE
connectors are formed from pure
copper, in one piece . .. and when in-
dented to the wire the Burndy way
provide a low resistance connec-
tion that’s on to stay. Thus you im-

prove circuit efficiency, while elim-

inating maintenance due to poor

connections.

Why not get all these advan-
tages, right now. The cooperation of
Burndy engineers is freely offered;
or, we shall be glad to send a copy
of the new HYLINE connector

catalog on request.

ELECTRICAL CONNECTORS

BURNDY EMNGINEERING COMPANY, INC, 107 EASTERN BOULEVARD, NEW YORK 54, N, Y.

ELECTRONIC INDUSTRIES @ October, 1943
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(ONTALT PRESSURE LIFTS I5
IMES THE RELAYS WEIGHT!

DUNCO'’'S LITTLE GIANT OF THE RELAY FIELD

Ordinary relays weighing, say, one pound, an enclosure in dirty or dusty places.
may give a contact pressure of 3 or 4 ounces. Although designed for D. C. use, their con-

By comparison, the Struthers-Dunn Series  tacts will also handle A.C. They are supplied
61 D.C. Relays give 7 pounds contact pressure  in various single and double pole types and
in a unit weighing only 8 ounces! Moreover,  are specifically recommended for any low-
these famous Dunco “Nutcrackers’ are espe- voltage d-c service where exceptionally
cially designed to withstand shocks and  strong contact pressure is desirable to
vibration, and to operate faithfully without secure maximum resistance to shock.

. RELAY GUIDE SENT ON REQUEST
; You'll find these Series 61 Relays described on Page 29-F
of the Dunco Catalog and Relay Data Book. Copy gladly

sent on request to interested users.

STRUTHERS-I

1321 ARCH STREET, PHII.ADEI.PHIA,

DISYRICT ENGINEERING OFFICES: ATLANTA o BALTIMORE « BOSTON « BUFFALO o CHICAGO o CINCINNATI ¢ CLEVELAND » DALLAS ¢ DENVER « DETROIT o HARTFGRD
INDIANAPOLIS ¢ LOS ANGELES o MINNEAPOLIS ¢« MONTREAL « NEW YORK ¢ PITTSBURGH « ST.LOUIS » SAN FRANCISCO o SEATTLE « SYRACUSE «» TORONTO » WASHINGTON

26: WWW._americanradiohistorv.com ELECTRONIC INDUSTRIES @ October, 1943



For complete, balanced,
fully guaranteed instrumentation...

‘ Yes, DuMont makes both — cathode-ray tubes and instruments.
Pioneer of the commercialized cathode-ray art, DuMont has always
insisted that such equipment be developed, designed and built as a
. thoroughly coordinated whole, since basically the equipment is but-an
. DuMont cathode-ray specialists

THer o (ermeyatae] conrdl ol Rl 2 oy extension of the cathode-ray tube itself.

watl aepcetaiag) TRCH T kg -ss- ‘ That is why DuMont tube specialists and instrument makers work
‘This book is replete with valuable data

on cathode-ray principles and practice, side by side. Latest tube developments are immediately available to

as well as descriptions and listings of DuMont instrument makers. Contrariwise, as DuMont instrument mak-
DuMont tubes and equipment. Write

on your business stationery for your ers evalve new circuits or functions, they can count on corresponding

registered copy. And do not hesitate tube characteristics. Meanwhile four DuMont plants translate that ideal
to submit your cathode-ray problems dinati int to-th inute tub aar -
tor engiBoeriucONENEFR. coordination into up-to-the-minute tubes and instruments.

. Always remember, DuMont makes both—tubes .and equipment—
for that complete, balanced, fully guaranteed instrumentation.

ALLEN B, DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY » CABLE ADDRESS: WESPEXLIN, NEW YORK

ELECTRONIC INDUSTRIES ® October, 1943 27
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More Power to 8 ..
‘War Plants ... 1

..from Federal Heavy Duty
Power Units powered by
I.T.T. Selenium Rectifiers

It plant expansion has overloaded your source of D.C. power, add Federal
Power Supply Units as needed — in any capacity up to 100 kilowatts each.

Whatever your use for rectifier equipment — as part of military devices, in the
production and processing of war materiel, ot in your postwar products —
Federal Power Supplies include the features you require.

Rugged, calling for a minimum of critical material, readily adaptable to most
demands for conversion cf A.C. to D.C,, these power equipments assure long
life and efficient maintenance-free operation.

All units are powered by L. T. & T. Selenium Rectifiers — introduced and man-
ufactured by Federal Telephone and Radio Corporation and accepted as stand-
ard by industry. Consulting engineering services available on application to
Department F.

SELENIUM RECTIFIER DIVISION

Federal Felephcrre and Radio (orporation

1900 Passaic Ave.
East Newark, New Jersey

28 ELECTRONIC INDUSTRIES ® October, 1943
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DI-MET QUARTZ CUTTING MACHINES

time saved
quartz saved

b

ELECTRONIC INDUSTRIES ® October, 1943

N CREASE QU ARTZ

#

increased production

Tests prove that diamond abrasive wheels cut more
efficiently and accurately when only sufficient pres-
sure is employed to maintain a light, firm contact
with the work. Excessive pressure does not increase
rate of cut but causes buckling, deviation from a
true cut, wafer breakage and shortened blade life.

The Felker hydravulic retardant overcomes
these difficulties. It controls down-feed to
any desirable rate, maintains a UNIFORM
cytting speed from start to finish, limits
cutting pressure, and prevents
crowding and buckling of blades
with their accompanying faults.
Furthermore, by using the retard-

CUTTING

ARE TWO variations of the
ersatile DI-MET Model 80
ot just adapted to quartz cut-

cuttifig” and its attendant problems! Both
models incorporate the Felker hydravulic
retardant, which provides many operat-
ing benefits of more importance today
than ever before because of limited quartz
supplies.

D1-MET Madel 80 with HYCT—12 Rotery
Table for accurote orientation of mother quartz in two axes.

ant, blades slide smoothly into and out of
the quartz, eliminating frequent wafer
breakage upon completion of the cut and
greatly increase the cutting life of blade!

If you want smoother cutting, minimized vibration,
MORE PRODUCTION, MORE ECONOMY, get com-
plete information on the DI-MET Model 80* quartz
cutting machine! Fully described and illustrated in
our catalog—write for your copy!

*Model 120 is comparable to Model 80 in design and characteristics
but has increased capacity for extremely large quartz and for

special work. Both Models 80O and 120 are available
(1) as basic units, {2) with Rolling Tables for fast

Q‘L Kt* through-feed operations, (3) with Rolling Tables and

HYC-12 Rotary Tables, (4) with HYCT-12 Rotary Tables.

FELKER MANUFACTURING CO.

1114 BORDER AVENUE, TORRANCE, CALIF.

www.americanradiohistorv.com
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Standard of Excellence

Accuracy and dependability
are built into every Bliley
Crystal Unit. Specify BLILEY

for assured performance.

30
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The Basic Advantages of

SUPERIOR SMALL METAL TUBING

are the same in peace as in war

@ In planning for tomorrow, make use
of our experience yesterday and today

.. production in tubing from & 0.D.
down in seamless and drawn welded.

*"Weldrawn” Stainless and "Brawn” Monel

I | |
| g, " * i
i R
=
= »

w :

emrare

SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA SA’-’. UBlN

Tubing from %" OD down...SUPERIOR J; eamles

IIITR Welded and drawn “Mone!” and “Inconel”. SEAMLESS and Patente d LOCKSEAM Cathode Sleeves.

R 1C 'NDUSTNEMIQEQ_LM_B_



LESS WEIGHT-GREATER
DESIGN ADAP'I'ABII.!_:I'Y. P

INDENTS PERMIT TAPPING OF
ANY TURN ON SMALL COIL

...0atypical special feature available
in B&W Air-Wound Construction

e

N

I

|

Air-Wound coil construction—pioneered
by B & W —holds many advantages:

Air-Wound coils weigh less because no
conventional winding form is required.

Air-Wound coils are adaptable to almost
any mounting arrangement.

Air-Wound coils are ideal for plug-in
services. They are not likely to be damaged
if dropped—but, even if bent completely
out of shape, can easily be repaired. For
rough service, they can be further pro-
tected with “bumper” rings.

...with B:W "Ai- Wound” Construction , /

www americanradiohistorv com

M \\}: \

HOW’S THIS FOR A "DROP" TEST!\\

There's_nothing scientific about it, but when a2 B & W
Inductor is dropped three stories (as illustrated) on to a
cement sidewalk without being put out of commission, it
at least proves the practical nature of Air-Wound construc-
tion. Actually, the only damage was a bent plug-in prong
and a cracked ceramic support. The Coil was immediately
“repaired” without tools of any kind, and operated perfectly!

s

Air-Wound coils have low dielectric loss,
can be wound to uniform pitch, offer
greater design adaptability (note tapping
indents in illustration) and lend them-
selves to mechanical and electrical revi-
sions in the circuit.

Thus, while not a panacea for all coil
problems, B & W Air Inductors spell
greater efficiency for most of them. For
other applications where form-wound
units prove preferable, B & W offers a
variety of types.

ELECTRONIC INDUSTRIES ® Octcber, 1943
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" CAN STAND HEAT

MYKROY is the highly perfected glass-bound mica insu-

lating material for today’s more exacting requirements. This
low-loss material can withsiand temperatures up to 1000
degrees F. It is virtually unaffected by moisture or vapors.

For these two reasons alone, MYKROY is the perfect insu-

lating material for electronic equipment which must function

PARTS TAILOR-MADE TO YOUR ORDER efficiently in the tropics or in heated enclosures such as army

Qur plant facilities have been vastly expanded to ’rcnks or engine rooms.

meet the increasing demand for MYKROY. We are

L [ . 12 ) . 3
R W0 e o — - MYKROY combines ‘‘cast iron” mechanical strengih with

to your specifications with precision and economy. exceptional lightness in weight. [t is the perfect dielectric.
Let our engineers solve your insulating problems.
Write for detailed information. Available in adequate quantities—in sheets and rods.

MYKROY IS SUPPLIED IN SHEETS AND RODS ... MACHINED OR MOLDED TC SPECIFICATIONS

-y s . '
MADE EXCLUSIVELY BY chRON/ fC”ANINc- 70 CLIFTON BOULEVARD « CLIFTON, NEW JERSEY
IL ! Chicago: 1917 NO. SFRINGFIELD AVENUE . . . TEL. Albany 4310

www americanradiohistorv com —
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mateur
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readcasting

®

ommercial

O

»

tathermy

32

d Jectric
W/eldz'ng

Im-Sound

-~

§

D

overnment
Army, Navy & Aviation

a s

Heatz'ng

]

ndustrial
Electronics

...and so on, throughout
the “alphabet” of

boundless electronic
applz'cations

igh Frequency

UNITED 949-A

Efficient h.f. oscillator

tube, one of a great many
UNITED types now available.

from A 10

—is assured for long service life when you use UNITED
Tubes. Despite the urgent demands upon us for tubes to
fill military needs, we have done surprisingly well in
keeping other essential requirements supplied.

Werite for new catalog giving descriptive data
covering an extensive range of tubes for elec-
tronic transmitting applications.

UNITED

ELECTRONICS SEBNES= COMPANY

Newark 2, N. J.

42 Spring Street .

Transmitting Tubes Exclusively Since 1934

www americanradiohistorv com
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EDWIN |. GUTHMAN & C0.<
i L | & ine.
. 15 SGUTH THROOP STREET:-CHICAGO
PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT

ELECTRONIC INDUSTRIES :® October, 1942 Be
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@

le:tlity and dependability have been
the watchwords at Chicago Telephone Supply

Company — for more than 46 years. No step
ir. the process of manufacturing high quality
elecro-mechanical components is overlooked

o: slighted. Each step, from the original

designs tc the finished product is carefully

supervisec to insure the greatest operating
elfic_ency and complete dependability for the
lite of the oroduct.

Manufacturers of electronic equipment
are invited to make inquiries. Our engineer-
ing skill, great production facilities and
dependable delivery service are at your dis-
posdl. Send us specifications of your special

requiremeats.

Telephone generator and ringer are shown less than actual size.

A

ELECTRONIC INDUSTRIES @ October, 1943
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Plugs, variable resistors, switches end
jacks are szown approximately actual s'ze.

Flugs. Jacks, Switches, Variable Resisters 1 Teleohome Generators ard Ringers

Branch Offices
€. ). Hutcainson, 1.
«01 M. Broad S-rest
Phiadeldhia, Pc.

Fhon=: Walnut 5569

Representctives

R. W Faoris
2600 Gmand Ave.
Kansas City, Mo.

Fhone: \ictory 3070

Frank A. Emmet Co. | I Canada:
2837 W. Pico Blvd. C C. Meredith & Zo.
~os Angzles. Calif. —— Streetsville, Onta-io

ELKHART « INDIANA

ELECTRONIC INDUSTRIES @ October, 1943 37
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c I N c H MANUFACTURING CORPORATION - 2335 west van Buren st., Chicago, I

38 _ o ELECTRONIC INDUSTRIES ® October, 1943
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CASH PRIZE
CONTEST!

FOR RADIO MEN IN THE SERVICE!

As you know, the Hallicrafters make SCR-299 Communications
trucks. We are proud of our handiwork and proud of the job you

men have been doing with them on every battle front.

RULES FOR THE CONTEST

We want letters telling of actual experiences with SCR-299
units. We will give $100.00 for the best such letter received during
each of the five months of November, December, January, February
and March!

We will send $1.00 for every serious letter received so even if
you should not win a big prize your time will not be in vain.

Your letter will be our property, of course, and we have the
right to reproduce it in a Hallicrafters advertisement.

Good luck and write as many letters as you wish. V-Mail

letters will do. /i

/o \U.A.\Loﬂ&%«w

the hallicralters co.

2611 INDIANA AVENUE, CHICAGO, U.S. A.

MAKERS._ OF THE BAMOUS SCR-299 COMMUNICATIONS TRUCK

ELECTRONIC INDUSTRIES @ October, 1943 39
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CERAM

ICONS

AT. OFF. L3

: A COMPACT, HIGH CAPACITY CONDENSER f
3 EMBRACING &} IMPORTANT PROPERTIES

U-LOowW LOSS
2~ CAPACITY STABILITY

3-HIGH CAPACITY IN COMPACT UNIT

@} - EXCELLENT RETRACE CHARACTERISTICS

"N\ EVELOPED by Erie Resistor to meet the
demand for compact, high capacity ceramic
condensers for high frequency work, these disc-
type units provide all of the inherent properties

depending on the capacity and temperature co-
efficient desired.

Maximum capacity in N750 temperature
coefficient:

of ceramic dielectrics. This design represents a Type 160— 500 volts D.C. 4000 MMF
distinct advance from conventional construction, Type 170—1500 volts D.C. 1500 MMF
yet embodies the basic principles of the tubular Type 170—1000 volts D.C. 4000 MMF
type Ceramicons, produced in large quantities by Type 170— 500 volts D.C. 7500 MMF

Erie Resistor for more than 7 years.

Erie Disc Ceramicons are made in two sizes:
Type 160, %" diameter and rated at 500 volts D.C.,
and Type 170,'%¢’ diameter which is available
in 500, 1000, and 1500 volts D.C. ratings.
The height of each style varies from 4" to 3%,

Each type is available in several different
terminal designs, and mounting stud is tapped or
threaded as shown in' illustration. Erie Disc Ce-
ramicons have many applications in radio trans-
mitters, receivers,and other electronic equipment.
For complete information send for data sheet.

BACK THE ATTACK—BUY WAR BONDS

ERIE RESISTOR CORPo’ ERIE, PA. LONDON, ENGLAND - TORONTO, CANADA.

40 ELECTRONIC INDUSTRIES @ October, 1943
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don’t worry about details . . .

o Y L

FOUR “E’’ AWARDS FOR EXCELLENCE
Each Division of Raytheon
. . has been Awarded the Army and Navy “E”
RAYTHEON MANUFACTURING COMPANY

Waltham and Newton, Massachusetts
DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

ELECTRONIC INDUSTRIES @ October, 1543 41




a
15 electronucs

I IERE in glass and metal, is the control of the world’s greatest force...
the electron. Here is man’s eye to see through solids and beyond hori-
zons...his ear to make audible sounds he otherwise could not hear...his

voice to make himself heard around the world...his mastery of time, tem-
perature and motion. This is the electronic tube...the heart, the soul, the
brain of every electronic device.

For years, TUNG-SOL has specialized in the manufacture of electronic tubes.
TUNG-SOL engineers have contributed much to the greater dependability
of tubes we use today. Their close association with the electronic develop-
ments of war has prepared them for the electronics of peace. TUNG-SOL
invites everyone whose future products will be electronic or electronically
controlled to take advantage of the TUNG-SOL Research and Advisory Ser-

vice. It is at your disposal...now.

TUNG-SOL LAMP WORKS, INC., NEWARK, NEW JERSEY
Sales Offices:, ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK

ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTERS
42 ELECTRONIC INDUSTRIES © October, 1943
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The traditionally depenaable performance of Haydu Bros. Burner equipment,

has been an assurance of uninterrupted cconomical production.

PERFV.CT FORM—Dboth in manufacture and jerformance, is more essential
now than ever, if vou aredriven by war time spe2d, and the constantly growing 1
need for greater produc ion. !

ST e—

Todayv, thousands of Hardu Bros. Burners, in many styles and sizes, for Gas,

h s Air and Oxygen, are used inplants of the generad glass working industry from )
; coast to coast, helping ta speed those essential ¢rdevs. ‘
i Specially designed Burners, Tcrches, Cross-

fires and Mixers to meel your requirements.

HAYDU BROTHERS @

PLAINFIELD, NEW FBERSEY

: - ' = m \
1 ’.-!"; "' [
g W‘@ WRITE FOR : \ :
‘\ ' ) J;Eﬁg:‘qm cuf’ S ‘

e \ \‘ \
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The Game Goose gets home . .. again

% The old girl’s done it again. She’s laid her eqgs
where they’ll count most—and in spite of heli and
high flack, she’ll soon be smoothing her ruffled
feathers at home. —The capacity of America’s fight-
ing men and machines to absorb punishment, as well
as dish it out—to come back again, and again, and
again—is no accident.

Electronic Laboratories is proud of the E-L equip-
ment that is helping the ‘Game Goose,” and every
Ameriean fighting plane, get home again.

4

EABORATORIES. INC.

INDIANAFOLIE
E - L ELECTRICAL PRODUCTS — Vibrator Pover

- %
Supplies for Communications . . . .ighting . .. Elecric ~
Motor Operation . . . Electric, Electronic and otter =
Frmiinmant mn land Sea nr in the Air. >oaanvw americanradiohistory com

On every front where the United Nations are in
combat, E-L Vibrator Power Supplies are proving
themselves as rugged and reliable as the company
they keep. At high altitudes, in steaming jungles or
blazing deserts, they perform their appointed task
with the greater efficiency and freedom from wear,
characteristic of E-L Vibrator Power Supplies.

Wherever electric current must be changed in volt-
-
.

<% For Operations of Radio Transmitter-Receiver —E L Model S-1200
Vibrator Power Supply. Input Voltages: 12, 24, 32, and 110 Volia
DC, and 110 Volts AC—50.60 Cycles; Output: 600 Volts DC at
150-250 MA., 300 Volts DC at
75-150 MA.; 6-8 or 10 Volts
DC at1 A.; 110 Yolts AC (50-60
cycles) at 75 Watts. Maximum
Output Power: 280 Watts;
Maximum Dimensions: 264" x
1434" x 13%14"; Weight: 160 Ibs.

age, frequency or type, E - L Vibrator
Power Supplies and Converters offer
many definite advantages, for peace,

as well as for war.




Serving the Air Routes of the World
... 1ODAY and TOMORROW

On established passenger and cargo airlines, as well as on
nmilitary missions, dependable communications are vital.
Wilcox Aircraft Radio, Communication Receivers, Trans-
mitting and Airline Radio Equipment have served leading
airlines for many years. . . and while, today, Wilcox facil-
ities are geared to military needs, the requirements of the

commercial airlines likewise are being handled. Look to

Wilcox for leadership in dependable communications!

v

WILCOX

ELECTRIC COMPANY

Quality Manufacturing
of Radio Lquipment

14th & Chestnut Kansas City, Mo.

ELECTRONIC INDUSTRIES ® October, 1943
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- WILL FIND

i Vi) METERS

® Of Exceptionally High Accuracy Available for Installation on Aviation,

Electronic, Electrical and Radio Equipment in o Variety of Sizes, Capacities

and Specifications to meet all Requirements.

New Tooling and Machinery acquired for War
Time Production will be available for these
WICKOK peace time instruments assuring uniform, pre-

cision construction.

All the improvements and refinements made
during the emergency will be incorporated in
Hickok Meters to assure the utmost in accurate

performance and long life.

The Hickok Reputation for highest quality which
has been maintained during the war will be
most zealously guarded in the manufacture of

all peace time products.

To safeguard your own reputation be sure that
the meters which you will use will be 100 per
cent reliable and accurate. Decide now to incor-

porate HICKkOK Meters in your post war products.

ELECTRICAL INSTRUMENT Co.

CLEVELAND, OH!O - U.S.A.
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BATTLE
STATIONS

There goes the air vaid alarm.

T, T R

And bere they come, the fighter

B T o R S

pilots . . . scrambling madly for

'
i

their waiting planes. You'd burry
too if you were in their shoes, be-
cause time grows mighty impor-
tant right then. Only a split sec-
ond can make all the difference

between getting upstairs in time, I
and maybe not getting off at all. [ §

Speed is vital, too, in the building of all the tools and weapons our fighting
men need. Speed, that is, consistent with good workmanship.

The young lady pictured at left is helping to send electrical instruments to
battle stations faster, and in greater volume, than ever before. Hers is the delicate
task of fastening the top hair spring to the armature. Note how the specially
designed jigs not only speed her work, but insure accurate, precise assembly.

This single operation, all by itself, can
not materially reduce the time required to
build an instrument. It does serve, however,
as a small indication of the many new ideas
and refinements that have enabled Simpson
to make such great strides in instrument
manufacture.

In all Simpson instruments and testing
equipment you will find a basically superior
type of movement which required a slow
and costly method of construction only a
few years ago. Today, in the Simpson plant,
this greater accuracy and stamina is a mat-
ter of mass production.

SIMPSON ELECTRIC CO.
5200-5218 W. Kinzie Street
Chicago 44, Illinois

B bets rer g

o TAY CuRmg,

W00 20g

MILLIAMPERES 3y

INSTRUMENTS THAT STAY ACCURATE

Buy War Bonds and W Stamps for Victory
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Gececk, ecewrzete

Picker X-Ray Diffraction Equipment is serving industry in many

diverse rolzs .. in the identification of unknowns . . . in qual- Chemkal
ity control in analysis of sub-microscopic erystal structures. and _

°
It provides quick, nccurate determinations in a fraction.of the phys.‘al

time requi-ed by other methods, and has wice applicaticns, de'l'el'llﬁnd‘l'ions

particularly ir cold work, alloy structures and silicetes in clcys.

PICKER X=RAY
PIFFRACTION
APPARATUS

Two Portal Beryllium window. Water-
tcoled X-Ray Tube— 2" Diameter.

P A Targets

———-—-—l - ol _u,..' - Chromium

4

= ppe = Cobelt - Iron 5.-. L
T LY

/l_.'-l

-

PICKER X-RAY CORPORATION
30C Fourth Avenwvwe, New York, New.Yortk
WAITE MANUFACTURING DIVISION CLEVELAND, -OHIO

MANUFACTJRERS OF HIGH VOLTAGE ELECTRICAL APPARATUS SINCE, 1879

ELECTRONIC INDUSTRIES © October, 1943 49
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N NOW 3 TVPES OF
70 FIT

’T‘-i} >

—~
2

Comparative Analysis of 3 Corning
Coil Form Methods

1

MULTIFORM BLOWN PRECISION GROUND
L COIL FORMS COIL FORMS COIL FORMS
{ O. D. Diameters 9/16" 10 12° 1740 3 W to 1%°
1 Lengths 0.70° to 10%" q__m. wo |
} Wall Thickness 3327 10 T Weoh | et 3/16°

| Maximum Threads

—

per inch 32 U2 % '
—_— ] —_— s o i S SO |
+ 2% bt not o .
5 + 0.015% on root - 0.002” on root
Tolerance I:: :’l‘l‘;i:eg;?::’s diameter of thread diameter of thread |

Holes Mold formed Punched or ground Punched—or ground
Metallizing Yes Yes Yes 7 ﬂ
Typas of Glass No. 790 _Onl; B No. 707 or No. 7;—. No. 707 or No. 774
Comparative Properties of Corning
Coil Form Glasses

=790 £707 =774 C0||- FORMS
e ok sm—— MULTIFORM ‘ng Glass Works'
) 800 425 500 This exclusive Corfnmg with all-round
e —— il forms Wit¥
r—um. Expansion (0-300°C) method offers .coﬂ haracteristics - « - yet
o £ 8.5 31 32 : trical char . Low
per °C x 10 superior 1elec Yeed in any quamlty.ble b |
- A T : ta
Water Absorption—24 hrs.(%) .01 None None mo“iﬁeé?etf“yo‘pexpaﬂslon- Mosk:et_gapmuml)le
S — coe r w
Volume Resistivity mpucated s_hapes (¢} 4 thread coﬂlo‘ffs'
fog R at 20° C 180 Ul 14 ;%15 are requxreg~ fGO(;ppl ying mounting
e ilized for , from
$.1.C.—20° C—1 MC 40 395 465 Ca“ﬂi’g‘i‘::tg'; terminal clips. Made
- sse
P.F.—20° C—1 MC 0.18 __J 0.06 0.42 "1‘\10‘ 790 glass only.
L.F.—20° C—~1 MC

“PYREX"”

is a registeved trade-mark and indicates manufacture by Corning Glass Works

50 ELECTRONIC INDUSTRIES .® October, 1943
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CORNING COIL F
ORM
EVERY NEED / ;
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i
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_I. .
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i
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ia micim&xm quimlmes o
its O .77 aSSe ic -
units r No- T L EC°LL rock-b i PRECISION GRO {L FORMS
This method, W more expen-
1 read con-

provides coil forms a1 r0C¥
Forma arf ically_
i produces most 2
ble to any quantity. Has ad-

and are trans
intermal assem i Can be m?
ounting 23 blies o€ termmind vantage of (ransparency- Mountings ©F
No 767 3lass terminal clips can be applied by metallizing.
Made from either NoO. 707 or No. 774

clips. Can also be ma: '
in limited quantities by hend nolding, fcr
glasses.

the duration.

-

Corning Glass Works

: Comi:go,an.)“"{‘s‘°ﬂ’ Dept. EI-10-8
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MAGNIFIED

52

They wanted a

METAL TUBE

FINER than a

MOSQUITO'S STINGER

Y

W

NICKEL TUBE =~
A

t

www americanradiohistorv.com

1S

...and Superior Tube Co. found th
metal to make this microscopic

tubing ...the smallest ever drawn..
among the INCO Nickel Alloys

-‘An example of the remarkable workability c
INCO Nickel Alloys is given by the magnifie
photograph at the left.

It shows one extreme of the forms and size
obtainable in these strong, tough, corrosion-resist
ant metals . . . that range from the giant forge
gate stems at Boulder Dam down to wire draw
to split-hair diameter, and tubing finer than
mosquito’s stinger.

Pure nickel was found best for producing thi
minute tube, by the Superior Tube Co., Norris
town, Pa.

The outside diameter is 19/10,000, the wall i
approximately 75,/100,000, and the inside diam
eter is 4/10,000 of an inch. One pound wouls
stretch more than 18 miles. 27 tubes togethe
equal the thickness of a dime.

All of the 8 INCO Nickel Alloys are immun:
to rust. All have high strength and toughness. I
addition, each alloy has individual properties tha
make it uniquely fitted for special applications

A booklet, “Tremendous Trifles”, which dis
cusses the properties of each alloy, together witl
sizes and forms, will be sent you on request.

THE INTERNATIONAL NICKEL COMPANY, INC
67 Wall Street, New York 5, N. Y.

INCO NICKEL ALLOYS

MONEL « “K” MONEL - “S” MONEL . “R” MONE
“KR” MONEL . INCONEL « “Z” NICKEL - NICKE
Sheet...Strip...Rod ... Tubing...Wire...Casting

ELECTRONIC INDUSTRIES ® October, 1943



THE INSPECTION OF QUARTLZ...

DIAGRAMMED BY CRYSTAL PRODUCTS

AN

Major

L/

BN

/

—

s L A X /
Striations

Apex Face

Minor

Apex Face

Minor Face

e
/

Major Face

Y Crystallographic

- Azxes

55

-
]

or
/ Growth Lines

/ .

Quanz with the better piezo-electric properties
are imported. The mineral is usually classified according
to size with pieces ranging from 100 to 300 grams.

A shipment of quartz nearly always represents a cross
section of the quartz supply . . . some crystals will have
good faces and apexes, others only few faces and no
apexes, and still others no faces or apexes at all. It is
therefore necessary that they be expertly sorted, usually
into three groups, each one to be treated in a different
method before cutting.

Next, in order, comes the study of impurities in the

different kinds of crystals. The impurities can be seen
with the naked eye, by having a beam of light pass
through the crystal. This shows up such impurities as
fractures or cracks, foreign particles included within the
crystal, bubbles, needles, veils, color and ghosts or' phan-
toms. The latter are cases where the crystal contains
internal colored bands or planes parallel to the faces of
the crystal: These really represent stages of growth of the
crystal and it appears to the eye as if one crystal has
grown within another. Crystals with excessive amounts

of impurities are, of course, rejected.

PRODUCTS COMPANY

: 1519 MCCEE STREET. KANSAS CITY. MO.
Producers of Approved Precision Crystals for Radio Frequency Control

ELECTRONIC INDUSTRIES ©, October, 1943




TOTAY AXNT TOIWIRRIW. ..

No job of industry is so important as building

“ hen the sufficient weapons to win the War. That comes

first. But when the scene shifts . . . when men

Scene Shifts.., ot whnme

- . . they have the right to expect thaf jobs—

good jobs—are awaiting their return. The plan-

ning for these jobs must be done before the
War ends. Here, at Guardian, while every
production hour is devoted to War, we are
also planning for Peace. If your pcst-war
products include the use of relays we shall be
glad to discuss plans with you so that your
boys—and ourboys— who are now in sarvice,
may quickly resume their peacetime pursuits.

GUARDIAN (¢ 'ELECTRIC

1622 WeST WAINUY SYREET CHITASG. | LENSIS

i

Series 40
AC Relay

BY GUARDIAN

ELECTRONIC INDUSTRIES ® October, 1943
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SC-25 LIGHTWEIGHT CONTACTOR

A lighter, more efficient contactor for
AAF type B-4 continvous duty applica-
tions. Double wound coil draws 2 am-
peres closing contacts firmly. Then an
auxiliary switch cuts in a higher resistance
reducing current to .18 amperes. Advan-
tages are lighter weight, firm closing of
contacts, smaller current drain. Weight:

21 oz. Write for bulletin SC-25

e =

SERIES 195 MIDGET RELAY
. Built

One of the smallest of all relays
for aircraft and radio applications where
space and weight are at a premium.
Contact rating: 2 amps. at 24 volts D.C.
Switch capacity up to double pole, dou-
ble throw.

Contacts withstand vibration test in
excess of 10 G's. Coil resistances up to

2,000 ohms. Weight: .85 oz.

SERIES 345 RADIO RELAY

SERIES 165 VIBRATION RESISTANT
Counterbalanced armature and sturdy
onstruction throughout give this relayan
unusual resistance to vibration. Silver
contacts are rated at 122 amperes in com-
binations up to double pole,double throw.
Rating for aircraft is 8 amperes at 24
volts D.C. Available with ceramic insu-
lation for HF and UHF applications

A general purpose radio relay designed

for aircraft use. Contact combinations up

to three pole, double throw. Coil resist-
ances range from .01 ohm to 15,000
ohms. Standard voltage: 16-32 volts D.C.
Available with delayed release or de-
layed attract. Weight: 62 oz. Also built
for A. C. operation (Series 340)

GUARDIAN T@“ ELECTRIC

1629-L WEST WALNUT STREET
A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

ELECTRONIC INDUSTRIES @ October, 1943
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In the interests of hundreds of engineers, de-
signers, and production executives, to whom
better coil and flat springs are of vital impor-
tance, Instrument Specialties Company is plan-

ning a comprehensive exhibit of “Micro-proc-

essed” beryllium copper springs
and engineering data—to be
shown at the National Metal Con-
gress, Room 713, Palmer House,
Chicago, from October 18th
through the 22nd.

“Micro-processed”” beryllium
copper springs are setting new
standards for spring design and
performance. In the past nine
months, Instrument Specialties
has had innumerable requests for
detailed information on the met-
allurgical, design, plysical and
electrical properties made pos-
sible by this process. Therefore, we are as-
sembling under one roof in Chicago, the best
informed members of our staff, who will be
pleased to discuss with you any phase of Micro-

processed springs and their most effective use.

I'he metallurgical director, chief design engi-
neer, and others of the Instrument Specialties
organization will be in attendance, backed up
by technical information of real value to users
of springs. This is our cordial invitation for
you and your associates to make it a point to
get at first hand the exceptional story of
“Micro-processed” beryllium copper springs.
Room 713, Palmer House, Chicago,
October 18th to the 22nd.

INSTRUMENT SPECIALTIES CO., INC.

DEPT. E-2, LITTLE FALLS, NEW JERSEY

- PROCHISED"

56 ELECTRONIC INDUSTRIES ® October, 1943
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3 / They are helping to speed war productlon schedules for man\;iicturers o{
" electronic equipment.  These approved T&B Pressure Connectors 'do away

with the uncertainties, danger and expense of soldering. ( They are
any desired design of tongue and wire capacities. @ When installed ¥
T&B Hand or Power Tools, they make everlasting metal-to-metal connectict
( Their resistance to corrosion and high frequency vibrations is well kno
@ Electronics manufacturers are invited to consult our engineering service on\
unusual wiring problems.  STA-KONS*, like all T&B products, are sold exclu-
sively through recognized T&B Distributors who reduce the manufacturer’s sell-
ing costs, thereby reducing the cost of all electrical equipment to the user.

WRITE FOR STA-KON* BULLETIN 500 FOR DETAILED ENGINEERING DATA

*STA-KON Registered U. S. Pat. Office.

THE THOMAS & BETTS CO.

INCORPORATED

MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899

ELIZABETH 1, NEW JERSEY
In Canada Thomas & Betts Ltd. Montreal

WWW_americanradiohistorv. com
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SINCE

Awarded for Meritorious
Service on the Production Front

IS 20%2] LE}

“"Highways of the Air”. ..

Each year, millions of miles are flown in safety over highways of the
air . . . with the aid of Rabio RecepToR equipment . . ,
RADIO RANGE BEACONS ° LOCALIZERS
MARKERS: FAN, “/Z’’ AND SPOT L4 AIRPORT TRAFFIC CONTROLS
AIRPORT COMMUNICATIONS EQUIPMENT

Ranio REcEPTOR engineers, cooperating with government agencies,
have made important contributions to flight safety and efficiency. Many
of these improved ground-to-air navigation devices are now in general
use. Our present military assignments will further advance the scop=
and dependability of Rabpio REcEPTOR equipment in peacetime traved
and transport.

We will send, on request, a copy of our revised brochure, “HicHWAYS OF THE AR", noer
in preparation. Please write on your business stationery to our Executive Offices

251 WEST 19Tm STREET, NEW YORK 11, NEW YORE
KEEP BUYING WAR BONDS AND STAMPS

7 ) COL 7

N RADIO AND ELECTRONICS

ELECTRONIC INDUSTRIES @ October, 1943
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Now, while Turner Microphones are proving of inestimable warth on war
and industrial fionts, Tumer enginzers are diligently developing those miao-
phones which a-e to serve mankind in the dawniag “Air-Age” o° the worle—
the age whan ccmmunication and trensportation ride the sky-weys, and time
and spzce shrivel away. 7

Microphones will take on new shages; their uses will be mubtiplied — to
mentiom some cf these now would seem fantastic. But of t1is you can be swe:
for whatever pusposes Tumer ‘Microphones are being dzveloped, they will
incorpcrate those prinziples of sound engineering which have gaimed for tham
the overwhelming prelerence of users dzsiring a nigged unit, built for accurazy,

utility, dependeble intelligibility ard freedom from distortion under eny '
acoustic or zlimazic candition. . TU H N ER |

Today, orders are being filled for those whose needs meet priority require-
ments. Send now fo- your free copy of the Turner Mlicrophcne Catalog. L Pomss s il THa
Fully fllussatec in color, it gives complete delails aboit available units, as Communicatjion
well as valuable infomation on how to keep your present mixz in perbect Field
opzratios.

And if your plans for the future inc ude communications, feel f-ee to ask our
engineers to assit you in those plans. Write today to the Turnes Co., Cedar
Rapids, lowa.

ELECTRONIC INDUSTRIES ® October, 1943 59
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The bulk of UTC production today is on special units designed to specific cus-
tomers’ requirements. Over 5,000 new war designs were developed this past year.
These designs ran from open type units to hermetically sealed items capable of
many cycles of high and low temperature and extreme submersion tests. They
included units from !5 ounce in weight to 10,000 lbs. in weight and from infini-
tesimal voltages to 250,000 volts. It is impossible to describe all these thousands of
special designs as they become available. Our staff of application engineers will
be more than pleased to discuss your problem as related to special components.

150 VARICK STREET g NEW YORK 13, N. Y.
EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: “ARLAB"

www americanradiohistorv com



ELECT

ONIC

INDUSTRIES

O. H. CALDWELL, EDITOR

Better Post-War Production Design

Returning soldiers, used to handling high-quality
radio and other equipment, are going to be critical of
civilian “junk” when they see it. And the rest of the
public—these soldiers’ friends and relatives—are bound
to be quite impressed by such comments. All kinds of
radio-electronic apparatus will therefore have to he
better designed, better built, better equipped, to get
and hold respect.

Such apparatus will, of course, last longer. It will
require less servicing. Resistors with a 200 per cent
safety factor don’t let go like those working ‘“on the
margin.”

All this must mean higher original cost and higher
retail price. But industry and the public will have
learned that the answer to “why pay more?” is to get
better, longer-lasting merchandise. Many products
will be designed for maximum utility rather than max-
imum profit or sales volume. The radio-electronic in-
dustries, now working on rigid and precise military
specifications, will have a considerable head start in
the new type of post-war product design.

Inventiveness Can Be Overdone

We must, of course, marvel at the engineering in-
genuity that issues from the industry’s brain cells.
But at the same time we are often prone to wonder
just how much of this ingenuity represents any real
advance in technique. Too often, design problems are
solved in a way easiest for the designer, yet not as
easy as might be for production. Frequently it is the
“special” parts, newly designed to do a particular
job, that run up costs, breed bottlenecks.

* M. CLEMENTS, PUBLISHER %

480 LEXINGTON AVE., NEW YORK (17), N. Y.

Again We Trim and Compress

This issue reaches the reader with more-closely-set
and smaller type, and with page margins further
trimmed-—in an effort to furnish readers as much
material as before, in the face of impending paper-
tonnage reductions ordered by the Government. Though
economizing on paper, we are determlned not to cur-
tail our editorial features or pages.

For while electronic manufacturing has increased
1200 per cent to 2000 per cent, the paper tonnage
we are allowed to use per issue to serve this expand-
ing field, is limited to a diminishing fraction of the
paper we used in our first infant issues of 1942!

Radio departments of the Government urged the
launching of a publication to render the unique war-
radio service which we initiated. In fact the WPB’s
Radio Division endorsed our applications for increased
paper allotments. But now other routine WPB regu-
lations restrict the growing giant to the panties of
his babyhood!

Why Can Others Double Their Size?

Readers have asked us how other publications con-
tinue to increase their size and use of paper, while
we cannot. In each such case it can be explained
that the magazine so enlarged utilizes paper allot-
ments of other publications owned by the same pub-
lisher—magazines which have shrunk or have been
discontinued. Unfortunately we have no such “lame
ducks” to throw into our paper pool. And govern-
ment regulations prevent us from acquiring such
additional allotments by purchase.

That is why we now have to trim and slice and
compress!

Next Month, another valuable Electronic Industries chart in colors —

ELECTRONIC WELDING

Our chart supplement for November will give
a resume of the advances in welding processes
that have been made possible by the applica-
tion of the precise conirol of electronic devices.
fields the varia-

The numerous of welding,

14 -3

tions in the equipment and method to take care
of material, type of junction and size of pieces,
and such matters as the poweravailability,are all
described and diagrammed in terms of physical

equipment requirements, circuits, operating data.

ELLECTRONIC INDUSTRIES @ October, 1943
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Seismie
by GILBERT SONBERGH

® Discoveries of new oil-producing
areas in recent years have not been
equal to annual consumption. Each
year, of course, the discovery of
new oil deposits becomes more diffi-
cult. The necessity for using the
very best prospecting technique is
apparent. During the last ten or
fifteen years, development of the
art of seismic prospecting has
placed it in the forefront among
the possible methods. Amplifica-
tion of audio and subsonic waves
by electronic means is the heart of
the method.

In seismic prospecting, a charge
of dynamite of from one-half to
ten pounds is detonated at the
bottom of a four to six in. hole
drilled 50 to 750 ft. below the sur-
face of the ground. Elastic waves
emanating from this “shot point”
are transmitted through the ground
in all directions. Those which are
of chief interest travel downward,
and are reflected from sub-surface
strata and structures at various
depths.

The reflected waves return to the
surface to actuate pickups, com-
monly called geophones, placed at
= predetermined positions in relation
= to the shot point. The output volt-

1 ages of the geophones are suitably
amplified and fed to recording os-
cillographs, generally of the mir-
ror - galvanometer, moving photo-
graphic paper type. The elapsed
time between the shot instant and

Selsmic reflection technie, the reception of the reflections is
showing wave-paths and record recorded. Proper interpretation of
the oscillographic traces enables
accurate mapping, in three dimen-
< Reproducing retiections recorded ns sions, of the local sub -surface
sound-on-fllm, with Sonograph Analyzer structure of the earth’s crust.
at Rieber Research Lah., New York

A
Lot

Sample seismogram. Ground motion recorded for two
1000-ft. ench side of two-pound dynamite charge in hole
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Prospecting

The oil industry’s electronie divining rod

Thus, seismic exploration does
not locate oil directly. It locates
and defines the underground struc-
tures and materials known to be
associated with the existence of oil
deposits. The process must work
hand in hand with geology — the
practical geology of a region or lo-
cal area as well as geology in gen-
eral.

America’s oil industry makes an
annual expenditure of about 20
million dollars in seismic prospect-
ing equipment and the skilled per-
sonnel of field parties to operate
it. Probably that figure will in-
crease rapidly as the search for
oil becomes more intense. The aver-
age successful oil well’s entire life-
yield is used up on the Atlantic
seaboard in a day or two. New
wells must be drilled every day
while fresh reserves for the future
are being located. It is a little like
digging for natural springs to put
out a fire.

Formation of ore structures

One theory of the formation of
oil claims that it is the organic
remains of prehistoric marine life
which died and fell to the bottoms
of inland seas. This matter was de-
posited in annual or some other
cyclic layers, usually in an intimate
mechanical mixture with sand or
other porous material. Upheavals
and settlings of the earth’s crust
through the ages have inevitably
resulted in deformation, folding,
faulting, or tilting, leaving high
points in the many alternating
layers of oil-bearing strata, sand-
stone, shale, limestone, etc. Such
deformation of the earth’s crust
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frequently left voids, or pockets of
porous materials covered by non-
porous “cap rocks.” Since oil is
lighter than water, the omnipresent
ground water has gradually floated
the oil up to the non-porous layers
or domes which constitute the vari-
ous types of structural traps. It is
the problem of seismic prospecting
to locate such underground traps.

Fortunately, the various types of
material of these layers offer dif-
ferent degrees of impedance or
radiation resistance to the passage
of pressure waves originating from
the small charge of high explosive.
Refraction and reflection of the
waves result at those planes where
two adjacent layers have different
radiation resistances. The elec-
tronic equipment associated with
seismic prospecting may be com-
pared to the high-quality sound or
vibration amplifier, with certain
notable distinctions. )

The reflected waves from sub-
surface layers result in damped os-
cillatory movements of the ground’s
surface of the order of a millionth
of an inch, at rather low frequen-
cies. Pickups or geophones to de-
tect such movements and generate
voltages proportional to their veloc-
ity or amplitude must employ a
spring — suspended inertia — mass
mounting for the moving element.
Various electrical principles have
been widely used, including piezo-
electric, capacity or condenser,
photoelectric, carbon granule, mag-
netostriction, and hot-wire resist-
ance types. The inductance and re-
luctance types, however, are almost
universally used today. The former
is comparable to a moving-coil
dynamic type microphone, with the

seconds on geophomes arranged in lime at 100-ft. intervals
45-ft. deep. Courtesy United Geophysical Co., Pasadena, Calif.
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Nine dual! ampllfiers (one a spare) in
1G-trnee recording-truck imstallation of
the Heilnnd Resenrch Corp..Denver, Colo.

“Dome” or subsurface fold foyming an
@il-pool. “Dry hole” at right shows how
easy it is te miss
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Electromagnetic inductance - type geo-
phone, or ground-motion detector, used
by National Geophysieal Co., Dallas, Tex.

1o anpbtier

Reluctance detectors (a, b)
and typieal induetive iype (¢)

Control panel and timing system of Con-
tinental 0il Co. recording umnit. AmpH-

fiers mount in rack bhelow

Twenty-four amplifiers and recorder
in a '‘National Geophysical Co. truek

W albvelts
200 yiroe

Freecency
L2

Voltage at grid of first amplitier tube
in miilivolts per mieron ground motion
(through impedance matching trans-
former) of eommercial reflection deteet-
ors nt various frequencies. R, reluctance
types; I, inductive with oil damping;
I, inductive detector electromagnetic-
ally damped, Heiland Research Corp.

diaphragm replaced by a cantilever
or other type spring suspension.
The housing of the geophone
mounts the permanent magnet, and
the earth motion causes the coil
to move vertically in the air-gap.
The natural mechanical frequency
of such instruments is usually 8
to 20 cycles per second. Near-
critical damping must be provided,
usually by an external shunt re-
sistor across the coil output. The
electromagnetic, rather than the
oil or fluid damping method com-
mon in earthquake - seisometers,
avoids variations due to tempera-
ture fluctuations. A typical unit has
a sensitivity of 800 microvolts per
mil per second on open circuit, and
practically flat response from 15 to
300 cycles. The reluctance type con-

sists of a coil, usually wound on
the permanent magnet, whose re-
luctance changes with movements
of an iron armature in the air-gap.

Seismic prospecting involves the
use of banks of 6 to 25 amplifiers,
each of which is connected to one,
two, or more geophones. These am-
plifiers are similar to conventional
low-frequency units except for sev-
eral rather unusual features. Three
to five stages of transformer-
coupled, resistance - impedance, or
straight resistance - coupled volt-
age amplification are used.

Certain requirements are para-
mount. A high signal-to-noise ratio
is required to minimize low fre-
quency earth “grumbling,” and
high frequency noise from wind,
birds, singing, etc. A sharp, dis-
tinctive signal must appear on the
film, which means a fixed time re-
lation to any arriving wave train.
Any other waves interfere with ad-
ditional reflections or other subse-
quent arrival of seismic waves. In-
cluding iron in any of the circuits
has a general tendency to prolong
the wave trains. Resistance-coup-
led amplifiers are usually preferred.

Because of the relatively high
sensitivity of the mirror galvan-
ometers used in the recording os-
cillographs, the power output re-
quired of the amplifier is low. A
typical unit provides about one
microwatt, 0.32 volt across 105 ohms.

The amplitude of the ground mo-
tion generated by an exploding
charge of dynamite decays at the
rate of 20 to 40 db per second. The
first tube of the amplifier must,
therefore, be able to accommodafe
a wide range of signal input with-
out distortion. During the first few
seconds after detonation of the ex-
plosive, the voltage on this grid
may vary roughly between one volt
and five microvolts, across a 0.25
megohm grid resistor.

Simplified schematic diagram of complete Heiland 12-element system
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The voltage output of the last
tube, however, must remain con-
stant within plus or minus six db,
in order to provide usable ampli-
tudes on the oscillograph trace for
its entire length. The gain of the
amplifier must therefore be varied
in inverse proportion to the signal
input. The decay of the signal in-
put is usually so rapid that the gain
could not well be varied manually.
It is accomplished either by a pre-
set automatic gain expander or by
automatic electronic gain control
circuits, or both. Since the decay
of input energy is roughly ex-
ponential with time, the gain ex-
pansion required generally can be
anticipated after a few preliminary
trials in a given locality. The ampli-
fier gain is then expanded at this
rate by applying the exponentially
decaying voltage across a discharg-
ing condenser as bias or the grids
of pentode voltage amplifiers. The
expansion required may range
through 60 to 80 decibels.

A number of special circuits have
been developed to provide constant
output amplitude for input signal
variations as great as 10,000 to 1,
in a small fraction of a second.
One ingenious method uses a re-
sistance bridge, in the output cir-
cuit, two arms of which consist of
flashlight bulbs. Balanced when
cold, the “hot output” of the bridge
is used as inverse feedback to cut
the amplifier gain on the first
shock. The lamps cool and the am-
plifier gain returns to normal in a
few milliseconds.

In the case of automatic gain
control circuits, part of the output
signal is rectified, filtered, and ap-
plied as tube-bias to control the
gain. Although similar to AVC sys-
tems in radio amplifiers, the prob-
lem is here complicated by the fact
that it is desired to change the
amplifier gain appreciably in a very

Scele Detirclia
dwztws por 1075
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Response of various commer-
cial recording-galvanometers

few cycles of signal frequency.
Hence, difficulties are encountered
with tendencies of the amplifier to
oscillate, and with undesirable
forms of distortion.

The range of signal frequencies is
more limited than in audio-fre-
quency sound amplifiers. By the
use of suitable high and low-pass
filters, the band is limited roughly
to 20 to 150 cycles. However, un-
like the sharp non-dissipative filt-
ers used in conventional networks,
the filters used in seismograph am-
plifiers are generally heavily damp-
ed by shunt resistances, and do not
have sharp discrimination at their
limits. The signals recorded are
impulsive in nature; long oscilla-
tory transients, often associated
with sharp cut-off filters, are there-
fore undesirable. Considerable at-
tention is given both to phase-shift
and frequency response character-
istiecs in order to obtain desirable
transient characteristics.

The amplifiers must be carefully
watehed as to filter characteristics

(Continued on page 196)

<€ Rear view of six-amplitier hank used
by National Geophysieal Co. Extra unit
shown at right
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