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Probably Your Mallory Distributor

Can Give You Help Like This -

Somewhere in the Middle West is an aircraft engine manufac-
turer who uses many Mallory Electronic parts in dynamometer
test cells. Recently he sent us a hurry call for some Mallory
phone jacks to go in the control panel of a new cell being
rushed to completion. He had the right priority, too.

It was a standard jack, but as is so often the case with man-
‘ufacturers immersed in war production, it was out of stock.
To produce it, we would have had 1o start from scratch—
“when, as and if !

But we referred his request to the local Mallory distributor
—who filled his needs from stock.

This is just a sample of how Mallory distributors can help.
We do our level best to furnish them with adequate stocks so
that essential electronic parts to fill small orders with high
priorities may be handled promptly.

It will pay you to maintain a contact with your local Mallory
distributor. He will give good service, furnish your purchas-
ing department with complete information and prices; your
engineering and design departments with application data;
work his head off to get you those parts you need for main-
tenance, test equipment and pre-production models.

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA
Cable Address—PELMALLO

" Get acquainted with your local Mallory distribu-
tor. Or if you do not know who he is, write us
and we will put him in touch with you. And,
for good measure, we will send along a copy
of the Mallory Catalog for ready reference.

wWww.americanradiohistorv.com

0.,




quire in a capacitor. And greatest guarantee
of long life is the record of the past.

This record in the case of Tobe Capacitors
warrants the fullest confidence . . . a record
that is almost completely free of condensers
that “couldn’t take it".

Tobe’s exacting standards mean persis-
tent research and the constant “raising of

LONG LIFE

Long life is the outstanding quality you re- -

sights” in excellence of production.

Typical example is the Tobe Oilmite
Capacitor shown below. This capacitor, im-
pregnated and filled with mineral oil, is
made with meticulous care and rated with
conservatism. It is doing yeoman service
as a filter condenser in secret war equip-
ment. We welcome inquiries arising from
your condenser problems.

"ASSURED

CHARACTERISTICS OF TOBE OLL-HITE CAPACITORS
STANDARD CAPACITY TOLERANCE = 10% RATINGS: .05 mfd. to 2.0 mfd. »+ 600 V.D.C. « .05 mfd. to 1.0 mfd. - 1,000 V.D.C.

TEST VOLTAGE . . . Twice D. C. rating  GROUND TEST... 2,500 Volts D. C.

POWER FACTOR ... At 1,000 cycles—.002 to .005

SHUNT RESISTANCE ....05 t0 0.1 mfd. - 20,000 megohms - .25 t0 0.5 mfd. - 12,600 megohms - 1.0t0 2.0 mfd. - 4,000 megohms

Special units can be held to 12,000 megohms per microfad depending solely oa terminal constructioa.

A SMALL PART IN VICTORY TODAY

A BIG PART IN INDUSTRY TOMORROW

ELECTRONIC INDUSTRIES o April, 1943
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STEATITE + 4+

Centralab’s Steatite fant can furnish coil forms ug to 5" diameter
and pressed pieces to approximately 6 inches squere. Centralab’s
engineering, laboratory and production exerience in Ceramics extends
rack to 1930. In addition to Steatite, Centra.as also produces other tyres
cf Ceramics.* Consult our engineering dert. oa your Ceramic problerns,

*Cordiexite: & low thermal n |
expansin -yp< of ceramic.

Hy Die ecxics a ceramic  pivision of GLOBE-UNION INC., Milwaukee

suitable Zo~ ca»acitors and
special apolization.

_— e

ELECTRONIC INDUSTRIES e April, 1943
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Serving the Electronic Industry since 1922...and now
producing the following vital parts:

@ CENTRALAB Steatite Insulators @® CENTRALAB Ceramic Capacitors
® CENTRALAB Ceramic Trimmers @ CENTRALAB Wire Wound

® CENTRALAB High Frequency Controls

Circuit Switches @ CENTRALAB Sound Projection

@ CENTRALAB Volume Controls Controls

Centralab

Division of GLOBE-UNION INC., Milwaukee

® April, 1943
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ELECTRIC MFG. COMPANY
500 WEST HURON STREET, CHICAGO. ILL

Fransformer Sheccelists Giicce I5F5
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ELECTRONIC

Equipment for Combai

O see in the dark and to see at a greater distance

...to push back the clouds and fogs of ignorance
has been since the beginning of time one of man’s
greatest aspirations.

Spurred by war, the scientific laboratories of the
nation are making tremendous strides toward meet-
ing this aspiration.

In every branch of the services our fighting men
are now armed with electrical devices which en-
able them to pierce the black of night, the depths

INDUSTRIES o April, 1943

of the ocean and the clouded skies. Already much
of our success over our enemies on land, sea and in
the air has been achieved through the use of these
“electrical cats.”

The peacetime possibilities of these devices
which pierce the darkness are limitless.

In the very forefront in the design and manu-
facture of these developments stand Western
Electric and its engineering organization, the Bell
Telephone Laboratories.

Western Elecfric

ARSENAL OF COMMUNICATIONS EQUIPMENT.




THE PREPARATION OF PRECISION
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CONTROLLED BY
CRYSTALS

______

PRODGCTS COMPANY
cGEE ST, KANSAS CITY, MISSOURI
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Want te know what they said
about special selections?

It was a fine bit of radio equipment this little band of men
carried with them to the desert-outpost. Buf one night some
of the tubes were damaged.

And the spares were not special selections and wouldn’t
work!

The designer and manufacturer had equipped that appa-
ratus with special selections—tubes this little outpost didn’t
have ... And that’s how it happened that news of the enemy’s
encircling approach never reached these men ...

The grim fact is that use of specially selected tubes can be
a military liability to our forces, costing lives and perhaps
even battles. For in almost every case, the Army and Navy
has only standard tubes from regular stock to replace special
selections. That’s why the use of special selections may mean
crippling the effectiveness of the radio apparatus at the very
moment it’s needed most. And a demand for special selection
from the tube manufacturer may interfere with his production
of standard, vitally important tubes--tubes that our forces

could use for replacement right in the field.

The Army, the Navy, and the War Production Board have
issued directives asking us to report instances where special
selections are being made, or are requested in the future.
We'll cooperate, of course.

But how abouf you?

You can do ycur share by designing equipment that does
not require specially selected tubes unless by proper authori-
zation from the Service purchasing the apparatus.

And better still, you can use all the skill and experience
gt your command to avoid the use of specially seleeted
tubes. Our application engineers stand ready
to assist you in any way possible in solving F%V‘CTDRY
your designing and manufacturing problems LA BUY
without special selections. Call them. consult
them, work with them. Get in touch with RCA
Victor Division of Radio Corporation of Amer-
ica, Camden, N. J.

RCA RADIO TUBES

RECEIVING TUBES ¢ POWER TUBES « CATHODE RAY TUBES - SPECIAL PURPOSE TUBES
Wwww.americanradiohistorv.com



FOR ELECTRONIC

OSCILLATOR CIRCUIT : LN

HEAT TREATMEN®
*

SHOWING

| 1 p—_
LAPP PRODUCTS R.F OUTPUT
—dp—

Lapp
Feed-Through

Insulators

Llapg Gos-Filled
Variakte
Capacicors

Lapp Send-oF

lasubators

Lapp Gaos-Filled
Fixes Tapacitors

» Lapp Porcelan
Water Coils

<= TO! WATER PUMP
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[EAT TREATING

These Lapp products reduce operating costs, improve

performance, increase security

Electron-tube oscillators turn electrical “losses” drying applications, for softening thermoplastics—
into industry’s gain by providing quick, efficient, for almost countless specialized industrial heating
localized heat. For surface hardening, for localized problems, the high-frequency oscillator offers the
hardening or annealing without warping or distor- modern efficient method. Use of these Lapp products
tion, for brazing, for bonding plywood, for certain will save power, save time, and save trouble.

LAPP GAS-FILLED CONDENSERS

For lump capacitance in any high-power circuit, Lapp Gas-filled
Condensers are the industry’s best bet. In quick summary, their
features include: GAS-FILLED—No mica is required. Use of Lapp
condensers releases this critical material for more pressing needs.
PUNCTURE-PROOF—There is no fixed dielectric to puncture; an ex-
ternal gap prevents internal flashover—*“fail-proof” is a reasonable
and honest term. ZERO LOSS—Loss can be measured only as zero;
in comparison with solid-dielectric capacitors, a single large Lapp
unit in continuous operation will effect a substantial saving on
power consumption. CONSTANT CAPACITANCE—No warm-up per-
iod required. Lapp condensers do not heat up, and their capacitance

is constant under any temperature variation. FIXED, ADJUSTABLE
AND VARIABLE STYLES—Variable Lapp units permit precise circuit tuning as easy as tuning your home
radio. Without adjusting the inductance coil you can bring your circuit to exact frequency for most
efficient performance on any heating job.

LAPP WATER COILS

The water-cooled tubes customarily used in high-power circuits can most
efficiently be cooled with a system utilizing Lapp Porcelain Coils, porcelain
pipe and fittings. No rubber need be used; sludging is eliminated, and with
it need for periodic water changing and cleaning of the cooling system.

LAPP STAND-OFF, BOWL, ENTRANCE INSULATORS

Insulators for bus support, mounting of equipment, entrance, or any other
application are available from Lapp in any wanted style and rating. Lapp is
also equipped for production of many special assemblies, incorporating
porcelain, steatite or special-characteristic ceramic, and associated metal parts

WwWW.americanradiohistorv.com



THE ERA of electronic experiment is fast giving
way to the era of practical use. Already the electronic
tube is doing indispensable work on the fighting fronts.
At home, it is improving the tools of production, stand-
ing guard over product quality, speeding up industrial
operations, and in a hundred other ways aiding in the
making of more and better fighting equipment.

But between the electron tube and the “work to be
done” there is a gap to be bridged. The tiny electronic currents
must be captured, controlled, and put to useful work. Here is where
Automatic Electric relays and stepping switches do their part—
completing the link between tube and tool. That's why they’re
being called the “"muscles for the miracle of electronics.”

Today, Automatic Electric field engineers are working with the
makers of electronic devices in many fields—offering time-saving
suggestions for the selection of the right apparatus for each job,
and the beaefit of the technique which comes from fifty years of
experience in remote control applications.

If you have a control problem—electronic or electrical—be sure
to get the Automatic Electric catalog of control apparatus. Then, if
you would like competent help in selecting the exact combination
for your needs, call in our field engineer. His long experience will
save you time and money.

AMERICAN AUTOMATIC ELECTRIC SALES COMPANY
1033 West Van Buren Street, Chicago, lll.

l AND ‘OTHER CONTROL DEVICES

AUTOMATIC ELECTRIC

Avutomatic Electric control devices are working

with electronic tubes in these typical applications:

Quality control—auto-
matic inspection and
sorting operations

Automatic or directed
selection of mechanical
or electricaloperations

@

Counting and totaliz-
ing of mechanical or
electrical operations

The Automatic Electric catalog of
control apparatus is the most com-
plete reference book on the subject
ever published. Write for your copy.

Detecting and indicating —
checking operations and re-
vealing unstandard conditions

Selection and switching
of signaling and com-
munication channels

Time, temperature and
sequence control of in-
dustrial processes.

MUSCLES WFOR THE MIRACLES OF ELECTRONICS

10
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I =RE is a voltage stabilizer
that digests variations in load
or power factor, or both, and con-
tinues unaffected in its smooth,
reliatle regulation of voltage. Va-
riations in load from no load to
full load bother it not a whit.
Changes in power factor from
urity to 0.8 lagging leave it in-
di-fer=nt.

Electronic-device manufacturers
who build it into their equipment,
or offer it as an accessory, will
fird that it means better perform-
ance and greater salability of their
products. Present users of elec-
tronic devices will likewise find
that it can improve the perform-

GENERAL @ EIRCTRIC

eS|
TULESE A NEW

VOLTAGE STABILIZER
st 15 insensitive 1o load power [acror

g Precisio®
ment

10 Photomet®”

‘cc'\ st i
boga‘O\'Y un"pmc“‘

a“d \cs\‘\“g

ance and reliability of their equip-
ment. This stabilizer is ideal for
precision control of many labora-
tory processes.

If your problem is one of provid-
ing ccnstant voltage for the opera-
tion of diversified electric equip-
ment—all or much of which has
fluctuating loads and power factor
—-sol7e it by installing G-E sta-
bilizers, ths only voltage stabilizer
on the mearket that is insensitive
to load power factor. Available
ratings from 50 va to 5000 va.
Ask our local office for Bulletin
GEA-3634—the complete story.
Genezal Electric Co., Schenectady,
New Vork.

NO MOVING PARTS e NO ADJUSTME

NO MAINTENANCE

Engineers, note these performe
ance features!

WIDZ LIMITS FOR INPUT VOLTAGE—95 to
130 volts—ample for all ordinary voltage
conditions.

CONSTANT OUTPUT VOLTAGE—For any
fixed load, =14 per cent. For any load
that varies between full load and half load,
and power factor between unity and 0.8
lagg ng, the output voltage will not vary
more than =114 per cent. For simultaneous
variations in input voltage, load, and load
power factor—with load between no load and
full load, and load power factor between
unitw and 0.8 lagging—the output voltage
will 10t vary more than =214 per cent.
QUICK RESPONSE—Stabilizing action takes
placz in less than three cycles.

LEACING INPUT POWER FACTOR — Approx-
imatzly 20 per cent at no load, and 70 per
cent at full load.

CURRENT-LIMITING FEATURE — On short
circuit the output is limited to approxi-
mately 130 per cent of full load—especially
valuable for electronic-tube apparatus dur-
ing the filament warming-up period.

LOW HARMONIC CONTENT—Only about 6
per zent at or near full load, unity power
facter. Only slight variations in harmonic
contzntresult from variations in input voltage.
CONWPLETELY SELF-PROTECTING — Will oper-
ate continuously throughout the range from
open circuit to short circuit without damage.

The Army-Navy “E”, for Excellence
in the manufocture of war equip:
" ment, now flies over six G-E plants
_emnloving 100000 men ond.wamen,.




ln the highly specialized field of

electronics, the question “Who made the tubes?*
will olways be a matter of vital importance.
Power tubes bearing the name “United” are
products of original pioneers in the miracle
[ipqwri;:fq_day as electronics. Step by siep
these seasoned engineers helped evolve the
principles and advance the science of fab-
ricating transmitting tubes which hold a
superb recerd of perfermance. The ecrly
pioneers ot United are still actively pio-
neering! The wealth of experience which

they have been privileged to accumu-
late under the demands of war will
be available to you when “United” -
“electronic tubes are available again
on a peace-time scale for radio

and industrial applications.

Sk

‘ l

ElE(TRONICS COMPANY —

_\LE_gVApk: y | NEW JERSEY ==

wWww.americanradiohistorv.com



THE VIBRATOR )5S THE HEART

OF THE POWER SUPPLY

FROM 6-VOLT DC TO SINE-WAVE 110-VOLT AC!

¢)

g '.L) is the Only Vibrator Converter
That Can Produce This Result

All electrical en%ineers know that the Sine-Wave current form is more efficient
than any other, particularly in the operation of motors and of test equipment.

///

—But, not all electrical engineers know that it is
possible, with an Electronic Vibrator Power Sup-
POWER SUPPUES ply,to convert DC current of almost any voltage to
.1, VIBRATOR o
Only E L hese Advuniuge g

Offer All The

AC current of desired voltage and Sine-Wave form.
12E
FLEXIBLE IN SHAPE: s

rts of vibrate? owel ne Of an ]nﬁ
omponen o
E
of o <] suppPlY
pa nite nu ]

have been made by Electronic Laboratories through intensive
e development of the principle and technique of vibrator type
e 1o 1000 jend themselves 12 . which makes power supplies, coupled with probably the world’s most ex-
2 CAPACITIES P assembly mr:‘?: exible in meeting tensive research on power supply circuits. For instance: capac-
) E t»'REQUEN(:\ES—-A ':‘:::: :‘:: weight imitations: ities up to 1,000 Watts—tremendous savings in weight—new
3;'0"‘::?‘5::;,, moy be designed 1 HIGHEST EmmEncv——E-“

8.

(< oC
1 CON\IERSlON—-DC t: CA
t<.> pC; AC to pC; AC to

20 to de the
vency from ; . rovide . .
furnish o‘nY f:e:comw“ed variable o powers‘:rp‘;z_:ncy S Wherever electric current must be changed, in vo'taze,
cles, © £ the . HE i
28:3 ;Z in @ 5% ronge © nighest degrtejpa power sUpPlY: frequency or type—for war or peace—E+L Vibrator Con.
outp ble in on 1
cY- &
output freque™ 1 \ABLE—Use
g For ex LY REL
A MUL'“PLE :NPP‘:L supply, 9 COMPLETE
Ee Lo}
omple, one

verters will do the job meore efficiently—more economi-ally
W allde-
N 15, PT boats,
today, operotes on aircroft, tonis
. duction 10 '
quordity Pro

output efficiency—close voltage regulation; to name a few.

o 3 :
b —.and last. longer: Electronic’s engineers will be glad to work
0 Talkies ieeP¥ peep* °“’ ughest with you 1n meeting your current conversion needs.
pC or W alkiess A t, under 10
from & 12, 24, W VO“:S AC, with @ military equm;:‘k;ns hos demon”
! S I . yor 1l

volts AC, and 22'00:00(. & volts PC. operating ¢
. ble outP
single sto

its have what it
strated that €. units
TS—AnY
LE ouTPU
58 MULTIP

ey TENANCE—
stput  voltoges UM MAIN
number of © P one power supply 10. MINIM brushes, armatures
be secured ) There are N brication of
e e L viduol needs. requiring BT
1o suit individV ot bearlngs ause of wear: The
rep\“e"‘em becbe sealed against

tokes!

rator
] WAVE FORMS—-A vibrat
power supplY con be demgned to
rovide ony wave form needed or
P

the ¢ ment to e operotec.
quip b erated

entice unit maY
dust of measture-

LABORATORIES, INC.

E- L ELECTRICAL PRODUCTS—Vibrator Power Supplies for

INDIANAPOLIS
Communications . . . Lighting . . . Electric Motor Operation . ..
WWW americanradioﬁistorrv C(')r?lecfronic Equipment on Land, Sea, or in the air.



ELECTRO-VOICE MANUFACTURING CO.,

14

Neither were planned for war

We're not raising new generations to die on battlefields; we're not design-
ing implements for future wars. We Americans are a peace and ireedom-
loving lot, with an econormy that is geared to the home . . . washing machines,
automobiles, radio . . .

But we first must finish an unpleasant job of blasting the daylights out of
those who deliberately attacked our way of life. For that purpose, we've given
our men. And our men are getting the very best tools for that piece of grim
business.

We thank heaven that change, progress and mass production are an
integral part of a system that enabled us to redesign our products for military
applications. True, our new designs were speeded by war necessity—but we
like to think of these latest Electro-Voice microphones as no different from the
others in our evolutionary scale.

For, as eagerly as any soldier on a fighting front, we retain a vision of
returning again to our natural mode of living. We plan to build better micro-
phones for civilion communication . . . for music . . . for laughter . . .

&apw V&we MICRODHONES

ELECTRONIC INDUSTRIES

wWww.americanradiohistorv.com
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TechnicaIIyA-informed supplier
of electronic materials . . . _

BUY

* A ¥ % % % #

..M

RCA TUBE v Eﬂl//PME/W‘

'ROUND-THE-CORNER
SERVICE!

Following are but a few of the electronic
items regulorly handled by your local RCA
Tube and Equipment Distributor:

RCA, CUNNINGHAM, and RCA VICTOR
RADIO TUBES

RCA SPECIAL PURPOSE TUBES

RCA POWER TUBES, PHOTOTUBES,
CATHODE RAY TUBES, etc.

RCA ELECTRONIC TEST EQUIPMENT

. also condensers, resistors, rheostats,
controls, potentiometers, coils, transformers,
wire, and numerous other radio and elec-
tronic components produced by many man-
vfacturers.

DISTRIBUTOR

Making war equipment that necessisates frequent calls for tubes
and other electronic components?

Then get acquainted with your /ocal RCA Tube and Equipment
Distributor today!

He may have just what you need in stock for immediate delivery
upon receipt of a suitable priority. If he doesn'’t, he is well equipped
to get it for you as fast as circumstances permit—and to render
an intelligent, personalized expediting service all along the line.

Equally important is his technical knowledge. He has been
dealing with things electronic since the “knee pants” days of
radio. He knows what to use and how to use it. You'll find his
technical advice and recommendations a big help.

There are over 300 RCA Tube and Equipment Distributors
throughout the country. Write or wire for a list of those nearest you.

RADIO CORPORATION OF AMERICA
RCA Victor Division, Camden, N.J.

AN ADVERTISEMENT OF THE RCA TUBE AND EQU!PMENT DIViSION IN THE INTEREST OF
GREATER SERVICE AND EFFICIENCY IN PRIORITY-COVERED WAR MATERIALS BUYING

wWww.americanradiohistorv.com
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The Pinhole Detector automatically spots, classi-
fies and marks minute holes smaller than 1/64
of an inch in tinplate racing through a shearing
line at 1,000 ft. per minute. This applicarion
shows one of the many ways the photo-electric
cell is being applied to heavy industrial processes
—to save time and improve products.

ELECTRONIC INDUSTRIES e April, 1943
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Exciting as the future of Electronics may be, it is far more than a “‘science of
tomorrow.”’ Electronic devices are at work foday in practically every war industry—
speeding production, impreving products, cutting costs. Here are typical examples
of Westinghouse ‘‘Electronics at Work.”

'

Saving Tons of Tin—Through the use of high-
frequency electronic tubes, induction heating at
200,000 cycles per second is used to ““flow’ tin
electrolytically deposited on steel strip. By this
means, a coating of tin 1/30,000.000 of an inch
thick becomes smooth and corrosion-resistant.

7

TR TN TN Tl

Removing Oil Mist created by gear-grinding
and thread-cutting operations is a highly im-
portant application of PRECIPITRON—the West-
inghouse electric air cleaner. Electronic tubes in
the Precipitron’s power pack create 2 12,000-volt
electrostatic field, which draws oil and dust
particles irresistibly to charged collector plates.

Safe Night Landings for giant clipper planes are
made possible by seadrome lights controlled by
clectronics. An entire landing lane can be turned
on by shore radio to mecet the arriving plane’s
requirements and guide it to a safe, sure landing,
even in pitch darkness.

Heat-treating at 2000° C. can now be controlled
more precisely than ever before possible. Thyra-
tron tubes, actuated by the temperature recorder,
react to minute variations in temperature. They
control a saturable reactor, by which current
entering the furnace is increased or decreased to
maintain a nearly constant temperature.
J-91013-A

For further information on practical applications of Wesringhouse Electronic devices, write or phone your

PLANTS IN 25 CITIES .5,

ELECTRONIC [INDUSTRIES o April, 1943

nearest Westinghouse office, Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa.

Westinshouse

OFFICES EVERYWHERE

www americanradiohistorv com wt
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Improved in War!

. . . for Better
Peace-Time Reception

e rigors of modern warfare are the world's
finest proving grounds for communications equip-
ment . . . constant usage and unusual operating
conditions in every climate are a severe test of
the communications receiver. Hallicrafters equip-
ment is proving its high quality performance

capabilities with our armed forces.

Hallicrafters communications receiver Model
SX-28 (illustrated) 15 tubes, 6 bands, delivers
outstanding reception . . . your peace-time model

will be worth waiting for.

hallicrafters

CHICAGO, U.S A.

The World's Largest Exclusive
Manufacturer of Short Wave Radio
Communications Equipment

18 ELECTRONIC INDUSTRIES o April, 1943
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HE miracle of MYKROY is foday performing feats in insulation, unbe-
Tlievable a few years ago. In stratosphere altitudes, where other insulat-
ing materials fail*—MYKROY persistently resists loss of energy. Where
other ceramic insulators suffer from shock—MYKROY proves indestructible.

Where other materials add surplus weight—MYKROY offers lightness.

This technically advanced glass bound mica insulating material—
prepared from an exclusive formula—will pass or dissipate negligible

electrical energy through the entire range of frequencies.

STYMIED IN YOUR PRODUCTION? Let us help you break this bottleneck
with MYKROY. Over 4000% expansion in the last two years assures ample
quantities and can be supplied for war and essential production require-

ments. For further information, please communicate with us.

*MYKROY has stoad the shocks of battle with
distinguished success.

ELECTRONIC INDUSTRIES e April, 1943
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70 CLIFTON BOULEVARD, CLIFTON, N. J.

U. S, Army Photograph

MYKROY is widely used for mili-
tary, naval, electronic industrial
and scientific applications of which

the following are typical.

Stand-off Insulators Variable condensers

Tube and Crystal Sockets Mounting strips
Structural supports for radio circuits
Plug-in bases Antenna reel insulators
Insulated couplings Lead-in insulators
Moter generator brush holders
Pcdding condenser supports
High voltage nrc shields Oscillator cireuits
Fixed condensers Impregnated resistors
Radio frequency coil forms
Radio frequency panel assemblies

Radio frequency switches Relay bases and arms
®

SUPPLIED IN SHEETS

MACHINED WITH PRECISION

MOULDED TO SPECIFICATION

MADE EXCLUSIVELY BY

19



“Cruiser and transport ahead . .. LE T,S TAI(E EM ! i

MAKERS OF THE FINEST

20

Messages like these “must go through,” and
to make certain they do, the communication
systems in our Army and Navy aircraft are as
sensitive, as rugged, and as trouble-defying
as advanced design and precision manufac-
turing methods can make them.

Producing transformers, headsets and other
communications equipment for the Army and
Navy Air Forces is ROLA’s present responsi-
bility to the war program. To keep abreast. . .
and ahead . . . of demands, new machines have
been designed, new methods devised, new tests
and inspections applied. Facilities have been

expanded, and production vastly increased.

All this is important to peacetime users of
ROLA equipment, for it is only logical to
believe that the research and the skill and the
equipment inspired by wartime necessity will
find important application in the Electronic
World of Tomorrow.

2/ 14 14

The “know how,” gained through twenty years of leadership
in the radio field, has enabled ROLA to meet . .. and exceed
... every war demand made upon it, both as prime and as sub-
contractor. We have facilities available for additional con-
tracts. If you are interested, we suggest you write us . . . or ask
our representative to call. THE ROLA COMPANY, Inc.,
2530 Superior Avenne, Cleveland, Obio.

ELECTRONIC INDUSTRIES o
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Have you automatic paint sprays
for conveyor lines? Install G-E photo-
electric relays Lo control paint spray-
ers. They save paint by using it only
when object isin exactly the right spot
or area; make every unit the same.
Bulletin GEA-1755C for details.

HOW BLUE IS SCARLET?

Paint, pigment, dye manufactur-
ers need to know how to match
colors perfectly. G-E electronic
recording color analyzer does the
job. Gives you a complete, accu-
rate, permanent ‘“‘curve of color”
on any of two million shades and
tones in two minutes. Helps control
manufacturing processes; aids in
chemical analysis. Used as basis for
ASA war color standard. Get more
information in Bulletin GEA-3680.

To Measure Actual Strain
in Structural Parts

Now you can check calculated stresses
with actual measurements. Improve design,
save materials. One railroad saved literally
millions of dollars in new construction by
reinforcing its bridges to carry increased
loads. G-E electronic equipment and elec-
tric strain gages enabled them to make this
saving. A real electronic tool for the struc-
tural engineer. Bring us your problem—
bridge, building, airplane, crane, locomo-
tive, or what have you. Ask for Bulletins

GEA-3673 and GEA-2543.

E—EL

ECTRONIC PRO

HOW TO SAVE ON
A-C RESISTANCE-WELDER
MAINTENANCE

Replace mechanical contactors with
G-E electronic contactors. No moving
parts! No tips to dress. No noise. No
open arc. No time-lag. Faster production.
Electrodes last longer. Timing more
exact. Use long-life G-E ignitron tubes.
Installations usually pay for themselves
in short time. One user, with 156 tubes
installed, reports only three tube failures
in two years! Act now! Bulletin GEA-
3058B gives more information.

DO YOUR
WORKMEN

% SQUINT

WHEN DAYLIGHT DIMS? G-E elec-
tronic light control turns on
factory lights whenever daylight
level is too low —turns them off
when daylight is sufficient.
Saves eyes, helps maintain pro-
duction, saves power. Many
other uses. Low cost. Bulletin
GEA-2679B gives installation in-

formation, diagrams.

DelicateTiming!

Standard G-E electronic timers go
down to 0.045 second and up to two
minutes; five ranges to choose from.
Special ranges on request. Consistent.
Stepless time range controlled by knob on
front. Only one moving part. Only one
tube. Used to time resistance welders,
induction furnaces, conveyors, laboratory
operations, and many other applications.
Thousands in use. 110 or 220 volts, a-c.

Price, $28 and up. Bulletin GEA-2902B.

DU-TiN

MACHINE-TOOL USERS!

You can change machine-tool speed instantly
with new G-E Thy-mo-trol. This electronic motor
control gives you complete motor speed range on
a single dial—small as a radio volume control.
Thy-mo-trol starts, stops, accelerates, controls
speed, and protects the motor. Operates d-c
motor on a-c power. Compact. No moving
parts. No vibration. Saves operator’s time. Users
report increased machine output and longer
cutter life. Get free Bulletin GED-972A.

IS YOUR METAL-STRIP
PRODUCTION LEAKING
OUT THRU PINHOLES?

Are pinholes in your rolled-sheet
stock causing rejects, complaints—
slowing up war work? Catch them,
before they get into the stock pile,
with G-E electronic pinhole detector.
Finds and marks pinholes only 1/100-
inch in diameter at 750 to 1000 feet per
minute. Operates shear to cut out faulty
areas. A real wartime production aid.
Ask your G-E representative for the
whole story. Get Bulletin GEA-3530.

esses,

THINKING ABOUT
THE FUTURE?

When planning new machines, new proc-
new factory
ELECTRONICS. Electronic productien aids.
like these on this page, offer real opportunities
for improvements and economies. Come to
General Electric for the electronic answer to
your problems. General Electric, Electronic
Control Section, Schenectady, N. Y.

Stead foducZion Ectionically

buildings—LOOK TO

GENERAL () ELECTRIC

ELECTRONIC INDUSTRIES e
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You lose truck and operator time when-
ever drivers stop to open doors manually.
G-E electronic control opens and closes
motor-opersted doors automatically —with-
out stopping trucks.

One manufacturer saves $30 a day in
time and heat.

Don't waste valuable trucking time by
delays in opening doors manually. Get
more hours per day out of the trucks you
have—with G-E photoelectric control.

Bulletin GEA-1755C.

BN N Y BN O BN B g
General Electric, Sec. H676-100
Schenectady, N. Y.

| want to know more about speeding
production electronically. Please send
me the builetins checked;
[} GEA-1755C—Photoelectric relays

[[] GEA-3680—Spectrophotometer

—--1

GEA-3673 |
u GEA-2543 G-E electric gages
[] GEA-3058B- - -Electronic contactors for

a-c resistance welders
[J GEA-2679B—Automatic light control
[0 GEA-2902B——Electronic timers
] GED-972A-——Electronic motor control
~—Thy-mo-trol
[1 GEA-3530—Electron-tube control for
steel mill application

8490
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THROUGH
NO FAULT
OF YOURS?

America cannot afford dead heroes
through failure of fighting tools. Only
maximum reliability is “good enough”
for vital war equipment. You can give
your product that degree of reliability
by using C-Ds when the design calls
for capacitors.

Cornell-Dubilier has specialized in the
manufacture of capacitors exclusively
for more than 33 years. The extra
measure of stamina this unique experi-
ence has built into C-Ds—a competitive
advantage in peacetime—is a priceless
assurance of reliability in time of war.
Cornell Dubilier Electric Corporation,
South Plainfield, New Jersey.

Medium Power Transmitter Capacitors

TYPE 30
© o
-~ The type 30 Mica Capacitors in moulded cases
v & ¥ 4 are designed for a wide variety of radio frequency

applications where size and weight are at a

)
premium. They are being used in aircraft, portable,
6‘ ” d 6‘ Z 0 ,:f Jlow and high power transmitters as grid, plate,
coupling tank and by-pacs capacitors. These units
employ the patented series mica stack construc-
tion, eliminating corona losses and permitting

their use on higher r.f. voltages. Described in
detail in catalog No. 160T on request.

DDAY THAN ANY OTHER MAKE

22 ELECTRONIC INDUSTRIES & April, 1943
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RELAVYS o LOW-POWER USES

TWICE TESTED... BALANCED TO STAND VIBRATION

For vacuum tube circuits—for the protection of deli-
cate instrument contacts—for alarm circuits—for
exacting temperature control—wherever the need is
for dependable relays to operate on very low coil cir-
cuit power, you will find Dunco Sensitive Relays
unexcelled.

Each unit is specifically “tailored” to its specific job.
Ezch has its moving parts carefully balanced, making

BUNCO CATALOG AND RELAY DATA BOOK

You can find the righy relar for almost any application in the 48-page
Dunco Catalog—also helpful engireering information and suggestions on
relay seleccon and use. Copy spon request.

it suitable for use where vibration is encountered. Each
is twice-tested before leaving the factory.

Shown here are sensitive relays of the Dunco Series
28 (high-sensitivity),and Series 29 (medium-sensitivity)
types available in various styles of mounting. Nu-
merous sensitive Dunco Midget Types are likewise
available for similar fow-power uses where small size
and light weight are important factors.

]

-y p///f" 2|

RELAYS
Timers

Ny

STRUTHERS DUNN, Inc.

1321 ARCH STREET PHII.ADEI.PHlA, PA.
LET DUNCO DISTRICT ENGINEERS IN 28 STRATEGICALLY LOCATED CENTERS HELP SOLVE YOUR RELAY PROBLEMS

ELECTRONIC INDUSTRIES e April, 1943 23
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Lever Keys, too,

—

Can be “"Custom-
Built” by CLARE

T

S

—(

450

S

P

. . . and so, too, can Push and Turn Keys

The Lever Key illustrated is another example of Clare
“custom-building” to meet requirements. Its frame
is designed to hold all parts together by their inter-
locking shapes, then welded to make virtually a “one
solid piece frame,” to provide maximum rigidity.

The cam assembly is also unique because at the time
of manufacture, or at any future time, stops may be
provided, added or removed to change the key from
locking to non-locking or vice versa. Or it may be
changed from one-way to two-way, or vice versa.

The same careful design and construction are typical
of the Push Key and Turn Key also illustrated above.

In every feature of design, these keys possess all the
construction and design features which make Clare
Relays outstanding in performance. Some of these
features are listed at the right. Our engineers will be
glad to “custom-build” keys to fit your requirements.
Write us regarding them. Ask for the Clare catalog
and data book. C. P. Clare and Company, 4719
Sunnyside Ave., Chicago, Ill. Sales engineers in
all principal cities. Cable Address: "CLARELAY.”

® Contact springs are made of nickel silver
to exacting specifications.

® Flat or hemispherical contacts of either
rare metals or special alloys are “over all”
welded to contact springs by a special
process which makes them an integral part
of the springs, thereby reducing contact re-
sistance to 2 minimum and providing for
rapid heat dissipation.

® Contacts available and their current rat-
ings are as follows:

Contact Ratings: 110 Volt, 60 Cycle,
A. C. Non-Inductive

Code No. 1 .1 Amp. 50 Watts
Code No. 2. .2 Amp. 125 Watts
Code No. 4 3 Amp. 150 Watts
Code No. 5 4 Amp. 175 Watts
Code No. 7. 4 Amp. 175 Watts

® Insulation berween springs and between
springs and frame may be eirther single,
double or special. Single insulation will
stand a 500 volt a.c. test, double insula-
tion a 1000 volt a.c. test, and special in-
sulation a 1500 volt a.c. test. Thesespring
insulators are made from special heat-
treated Bakelite that permits punching
without cracks or checks and possesses
minimum cold flow and low moisture ab-
sorption properties.

® Contact forms may consist of any one of
the five forms shown below, or of any com-
bination of those forms.

® The Lever Key
may incorporate
as many as 40
springs, whereas
the maximum
number of cprings
that may be had
on the Push and
Turn Keys is 20.
® Spring bushings
of Bakelite are de-
signed under a
special secret pro-
cess providing
long wearing fea-
tures.

® The Lever Key
handle is made of catalin, in either polished
black, red or white. Push Key buttons and
TurnKeyknobsareof Bakelite,in black only.

ais OV
FORM A i

® The Lever Key escutcheon is made cof
Bakelite and is held to the key frame by
four oval head No. 3-48 screws; keys may
be furnished with or wirhout escutcheon
depending upon the type of mounting to
be used.

CLARE RELAYS

“Custom-Built? Multiple Contact Relays for Electrical, Electronic and Industrial Use

24
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A new approach to the problem of
measuring audio frequency equipment

One of the most recent approaches to the problem of measur-
ing the response of amplifiers and networks is to apply a
square wave voltage and observe shape of the wave which is
transmitted. The frequencies contained in a uniform square
wave are given by the relation:
f(t) =;‘F(sin wt+ 1/3 sin 3 wt+1/5 sin 5 wt+...)

In practice a wave which appears to be perfectly square will
contain thirty harmonics or more and when the amplitude or
phase relation of the harmonics is disturbed the square wave
will be distorted. Thus the application of a square wave to
circuit shows up any irregularities in the amplitude or phase
transmission of that circuit not only at the square wave fre-
quency but also at frequencies far removed from the test point.

The square wave test is particularly important in feedback
circuits where the circuit performance outside the normal
transmission band is generally of interest. The application of a
square wave test to a feedback amplifier will show in a single
observation whether the amplifier is close to oscillation point.

SPEED UP PRODUCTION AND
DEVELOPMENT WORK . ...

7) This Square Wave Generator will help you in Pro-

duction and development work on A. F. amplifiers.

As a general purpose instrument for laboratory work and as a

time saver in production testing a square wave generator is an
important instrument.

The -hp- model 210 Square Wave Generator provides an excel-
lent square wave and is more useful than other instruments of this
type because the frequency can be accurately set for quantitative
measurements of decrement factor, time and other quantities to
transient analysis. It will save valuable time in production testing
because one or two observations will check the frequency re-
sponse of apparatus where heretofore a large number of observa-
tions were necessary. This new instrument is an important tool
for development work because it will show up phase shift and
transient effects, both of which are rather difficult to study by
other methods. In one observation a square wave applied to
amplifier will check a wide frequency range, a range of 100 to 1 or
ELECTRONIC

INDUSTRIES o April, 1943
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Sqeare wave applied to two amplifiers.
Owntput of one on horizontal plates, out-
put or other vertical plates for rapid
coraparison test..One amplifier defective
shews up immediately whereas without
sqrare wave a long point by point fre-
quzncy response would be required to
dizcover deviation from standard.

Square wave distortion from
poor response at both- low
and bigh frequency. (Oscil-
logram taken on a typical
public address amplifier.)

even more. This is extremely important because once the proper
criterion has been established a production test can be set up with
one or at the most two observations with a square wave.

No priority needed to avail yourself of our engineering help
but -hp- instruments are going all-out for war and quick deliver-
ies can be made only to people engaged in the war effort. How-
ever, we are making prompt deliveries to war plants and our
capacity for fast production is ample. Write today for information.

Square wave test on
Sfeedback amplifier
showing amplifica-
tion peak at g times
square wave fre-
quency. (A normal
frequency response
measurement shows
flat response from
20 cps to 20 ks)

HEWLETT-PACKARD CO.

BOX 1135K, STATION A - PALO ALTO, CALIF.

25
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CRYSTALS

"SHORT ORDERS" IN A HURRY

If it's a “"Rush’’ phon= a¢, and your order fos specia.
crystals will go into work immediately under a com
petent crystal enginees personally cta-ged w:h the
responsibility for your project.

Qur full facilities, ircluding la-est €lectrical anc
optical equipment, X-ray crientation, etc.—are at your
service. John Meck Crystals are "Geod Will Ambassa-

* dors of the Future'’ to acqaaint you with >ur Family o:
Activities in the field of Sound and its Frojecticn That's
why “Short Orders :n a Hurry'” are w=lcome.

CRYSTAL SERVICE DIVESION
PLYMOUTH THREE THMREE

ERNMECRUNBUSTAIEE

PLYADUTH NI NDIANAY—

ELECTRONIC INDUSTRIES o April, 1943




/ QUICKER DELIVERY

FOR

STEATITE INSULATORS

AND STEATITE CORP.

KEASBEY NEW JERSEY
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REG. U.S. PAT. OFF.

Capacity Range: Maximum capacity,
insulated style 5,600 MMF; Non-
insulated, 16,000 MMF. Minimum
tolerance, + 10%.

Working Voltage: 500 volts D.C. up
to 60°C. Flash test 1,000 volts D.C.

Maximum Power Factor: 2.5% at 25°C.

Initial Leakage Resistance: Over
5,000 megohms at1,000voltsD.C.
at 25°C.

COMPACT, HIGH CAPACITY, CERAMIC CONDENSERS

RIE is now in production on a

group of new "Hi-K" Ceramicons
in capacities up to 16,000 MMF.
Behind these units are nearly 7 years
of experience in producing silvered-
ceramic condensers and over 1l
years of research and development of
these high dielectric ceramic units.

Present Erie "Hi-K"” Ceramicons
have a dielectric constant (K) of
1050 at 25°C, and are available in
the capacity range listed above.
Insulated units are encased in a
sealed ceramic sleeve. Non-insulated
units have an extremely hard white
protective coating.

ERIE RESISTOR CORP., ERIE, PA.

The announcement of Erie "Hi-K"’
Ceramicons has been purposely with-
held until they were developed to a
point where they would successfully
fulfill presentday requirements. These
units have very high and changing
temperature coefficient and are rec-
ommended for use as by-pass or
blocking condensers where high sta-
bility and high leakage resistance is
not essential. The ratings of these ca-
pacitors, shown in the above panel,
are conservative and are indicative
of their operating performance.

Interested engineers are invited
to write for samples to test in their
laboratory.

LONDON, ENGLAND - TORONTO, CANADA.

ELECTRONIC INDUSTRIES e April, 1943
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—-——'—_’:RAYTH[IIN
ILEPOSTS IN THE
PROGRESS OF RESEARCH!

RAYTHEON tubes for the peacetime electronic era will incorporate all of the engi-
neering skill gained through scientific accomplishments in wartime.

Your new RAYTHEON tubes will be adaptable to a wide scope of newly developed uses . . .
with performance characteristics that have been time-tested through service in stringent
military campaigns.

You can look to RAYTHEON leadership when you again purchase tubes . . . no matter
what type of function your requirements may be . . . you will ind a RAYTHEON tube de-
signed and engineered to faithfully perform its task.

For military reasons tubes illustrated are not a new development.

Raytheon Manufacturing Company

WALTHAM AND NEWTON, MASSACHUSETTS

= & = B

OEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

ELECTRONIC INDUSTRIES @ April, 1943 29
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CMLUANS BN

In the vast new province of Nuclear Physics the
atom-smashing "'Big Guns’ —the Van de Graaff
generators, the cyclotrons and betatrons—are
carrying on a campaign of creative descruction.

Manned by an army of collaborating special-
ists, this massive and complex artillery has al-
ready achieved spectacular results in the medical,
chemical and biological fields and in scientific
developments which must remain secret for the
duration. The ‘smashing’’ of atoms has released
new energies, created new atoms.

Despite the tremendous force required to
produce high-speed electrons, protons and ions,
the controls and measuring devices perform with
amazing accuracy.

IRC is proud to have contributed to the de-
velopment of resistor units, both Wire Wound
and Metallized—of fixed and variable types—
used in the measuring instruments. And IRC

engineers have produced special resistors used to
stabilize corona and other disturbing phenomena
in atom-smashers.

If you are confronted with a problem involving
resistance devices, we invite your inquiry. Our
engincering staff, specialists in the design of all
types of resistors, can be depended upon for
impartial counsel.

RN
N
a4 l o
~ -y ¥ %

¢ Uippppie N

INTERNATIONAL RESISTANCE TOMPANY

425 N. BROAD ST,

PHILADELPHIA

ELECTRONIC [NDUSTRIES @ April, 1943
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Recenily a new type cathode-ray tube was called

for by our armed forces. Just an idea—something
arising out of new conditions—not yet reduced to actual
practice—and of course far from production.
Opinion generally was that this new tube might require
months to develop, design, produce. Yet DuMont, with
its exceptionally close coordination of experimental
tube work and actual production, was actually ship-

ping that very tube in quantities within 10 days:

It is performance such as this that has made the name
DUMONT the accepted abbreviation for ““Cathode-Ray
Tube Headquarters.”

Write for latest listing of cathode-ray tube types.
Also bulletins on latest cathode-ray equipment. Sub-
mit your problems.

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic * New Jersey
Cable Address: Wespexlin, New York

=

ELECTRONIC [INDUSTRIES e April, 1943
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Electrical equipment aboard ship has no off-duty time. Radio, inter-
communication, air conditioning, ventilation, refrigeration, deck
machinery, gun operation and innumerable other vital services em-
ploy resistors in their control circuits. These resistors must be depend-
able to function at all times. Ward Leonard Viirohm Resistors have
measured up to their responstbilities. Their ability to withstand
moisture, temperature change. shock and vibration makes them par-
ticularly well fitted for sea duty. Resistors with the same ruggedness
as those used by the Navy and Merchant Marine are \_
available to all industry engaged in victory production. |
Send for data sheets.

WARD LEONARD

Electric control (WL) devices since 1892.

WARD LEONARD ELECTRIC COMPANY, 61 SOUTH STREET, MOUNT VERNON, NEW YORK
32 ELECTRONIC INDUSTRIES o April, 1943
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ON THE JOB

Whenever our F lying Fortresses fulfill their mis-
sions for victory, AlSiMag ceramic insulators are

on the job to help make the flight a success.

AlSiMag steatite insulation can be found in all
vital electronic components and is selected by
designers of electronic equipment for dependable

service.

AWARDED JULY 27, 1942

AMERICAN LAVA CORPORATION

CHATTANOOGA, TENNESSEE

----------------------------------
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IGNALS are called or a “fiat-tep’ ... and a
S smoot=-werking teare of men-ard equipment
swings inte action The hordest gams of all begins
—War—w.:h deoth-dealir.g steel and men’s lives
at stake.

Networks of communications systems become
the nerve center of action. Microphanes at battle
stations cairy the signals to the team. Men rely
upon their- Mictophones i the thick of the fight.
They must get the signals through.

Shure Microphones are made to work under fire.
They achieve new standards of ruggedness. They
will get the signals to the team and help coordi-

Shure Brothers ors sapplying Microphones to alf of our armed forces. Addifioncl plant capocity is ovailable

to Manufacturers who require Ml:mphones for their contracts.

SHURE BROTHERS,

Designers and Manufac'urers of Microphones and Acowvstic

SFFICIAL U. 5. NAVY
PHOTOGRAPH

pept- 4% 225 West Huron st., Chicago, U.S. A.

nate the el"fgrt D3 _avéry fighting man foi Victary.

SHURE REACTANCE
SLIDE RULE

Makes extremely simple the | ===

=,

calculation of complicated i

preblems in resonant frequencies. Also helps in
the salution of circuit problems invelving induc-
tances and condensers. Covers a frequency range
of 5 cycles per second to 10,000 megacycles. In-
dispensable for radia and electrical engineers;
Send 10¢ in

technicians and circuit designers.
coin to cover mailing costs.

Deavices

. e

ASRINE L =
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EITEL-McCULLOUGH, INC., SAN BRUNO, CALIFORNIA

EXPORT AGENYS: FRATAR & HANSEN, 301 CLAY ST., SAN FRANCISEOD, CAL¥., U, S. A,

Follow the leaders to

/ Army-Navy “"E’
. - "/ flag awarded for
www americanradiohistorv comhigh achievement




ENGlNEES!

CHECK THESE SIX

O
UTSTANDING FEATURES OF

MINIMUM FR UENCY DRIFT

Absence of hot flow and cold flow,
maximum dimensional stability
and minimum expansion combine
to provide @ minimum of frequen-
cy drift. Often it is not necessary
to use crystals or other compen=
safing devices.

NEGLIGIBLE ER ABSORPTION

Multiform glasses show a water
absorption of less than 0.01 per
cent (24 hours)s |mpregnanis or
added glazes are unnecessarys
assuring better dimensional toler-
ances. Loss of efficiency due to
improper impregnaﬁon or cracked
glaze is eliminated.

6
LOW LOSRFACTOR

Insulators, made from Multiform
glasses, offer you definitely greater
efficiency: Multiform glass #1707,
for example; has a loss gactor of
only 0.40 at 20°C,—1 Meg.

UNIFOR URACY

Threads, grooves and holes are
accurate from piece to piece be-
cause they are molded in the
piece. All sizes can be made with
tolerances of +2.0%, not less than

EXTREMEL IDE RANGE
OF SIZE SHAPES

There's almost n° limit on shapess
cylindrical or flat. In size, pieces
range from finy beads, several
thousand to the pound, to 95-1b.
pieces 45’ or more across.

Multiform glasses have a dielectric
strength of 500 volts per mil or
more——approximaiely twice the
dielectric strength of porcclains
and steatites:

wWwWW.americ L
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ING M (/lT/FORM
GLASS INSULATION

]

NO SHORTAGE JF GLASS TO
REPLACE STEATITE, PORCELAIN
AND OTHER ELECTRICAL
INSULATION MATERIALS

ELIVERIES slow on electrical in-

sulators? Here’s good news! New-
type insulators develbbped by Corning
Glass Reszarch—Pyrex brand Multiform
Glassware—are availaltle now! Check the
six outstanding featur=s on the opposite
page. See why all Mu tiform glasses not
only comply with the proposed A.S.A.
American War Standard on Radio Insula-
tion Materials of Low Dielectric Constant,
but actually offer you more in efficiency
and long life!
The characteristics of these glasses plus
Corning’s new fabrication methods make
possible an extremely wide range of shapes
and sizes. General dim=nsional tolerances
are: large or heavy pieces, intricate shapes,
hollow cylindrical sect ons— + 2.0%, or
0.010”; flat plates, solid rods, discs, beads,
bushings— + 1.0% or 0.005”, except
thickness which shoud be + 4% or
0.005".
If you have an insulatcr problem, do this
today: Fill in and mal the coupon now
for a free sample of Pyrex brand Multi-
form Glass and complete, descriptive
booklet.

_Byrex nsulators
T |

b

“PYREX? is a registered trade-mark and indicates manufacture by Corning Glass Works
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Over 80% of the Capacitor types Sprague is
making today were not being made two years
ago. Practically all of these are special types
developed by Sprague engineers to match specific
war requirements.

This means two things to you as a buyer:

First, it means that capacitor problems do not
stay answered. Capacitors that were “good enough”
a few months ago, may be entirely outmoded by
new developments. Reversely, types not thought
suitable for certain applications may have been
improved to a point where their use is entirely
practical —as witness Sprague’s pioneering of satis-
factory electrolytic capacitors for airplane use.

Second, it means that Sprague is in the forefront
of capacitor production for war uses. We don’t
pretend to have all the answers—but we do have
a sufficiently large number of them that leading
users find it pays to contact Sprague first, what-
ever their problem. Paper capacitors that stand up

under kilovolts at 110° C.; paper units to serve as
satisfactory mica capacitor substitutes; capacitors
that will stand pulse voltages; paper capacitors
that read “off scale” on megohm meters (more
than 200,000 megohms)—such are but a few of
the more recent Sprague developments. Back of
each type is a broad background of engineering
experience in today’s critical uses that is freely
available to our customers. We cordially invite
you to make full use of it.

SPRAGUE SPECIALTIES COMPANY
North Adams, Mass.

SPRAGUE

CAPACITORS |

& KOOLOHM RESISTORS

ELECTRONIC INDUSTRIES e April, 1943
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“LITTLE SISTER TO THE CLIPPER”

Micro Switches Act
Dependably as Landing
Gear Limit Switches

Illustrated here is one of the Pan American Airways’
huge 421 ton Transocean Clippers. In the inserts are
shown the landing gear and the Micro Switches which
are used as limit switches on Pan American’s Grum-
man Widgeon trainers. This plane is often referred
to as the "'Litte Sister to the Clipper.”

These trainers are used for training the intrepid pilots
who fly the giant Clippers over the seven seas. Be-
cause of the nature of the work performed, it is
obvious that every precaution must be taken, every
contingency provided for. That is why Pan American
depends on the rugged dependability of Micro Switch.

Thumb-size and feather-light, Micro Switch is amaz-
ingly rugged, resists vibration, and requires no level-
ing. It operates precisely at the same point for millions
of operations with lightning-fast contact action. It is
accurately built to exact standards from precisely
made parts. Its performance characteristics can be
changed to meet functional requirements.

Micro Switches are used to perform many different

functions in aircraft. Special brackets, actuators, and
aluminum housings are available for this puarpose.
For heavy duty service such as machine tcols, there
are Micro Switches enclosed in steel which can be
sealed against dirt, dust, water, oil, metal chips and
other foreign particles.

All Micro Switches can be supplied with a variety of
actuators to meet all needs. Micro Switches operate
on pressures as low as one ounce and movements as
low as .0002". Micro Switch 1s listed by Underwriters’
Laboratories with ratings of 1200 V.A. loads, from
125 to 600 volts A.C.

Every engineer should have a copy of Micro Switch
Handbook Catalogs which tell and illustrate the prin-
ciples and applications. Handbook Catalog Number
60 deals with Miero Switch in general, and Number
70 is written specifically for aircraft applications.

Micro Switch Corporaticn, Freeport, Illinois
Branches: 43 E. OhioSt., Chicago - 11 Park Place, New York City
Sales and Engineering Offices: Boston » Hartiord * Los Angeles

The trademark MICRO SWITCH is our property and identifies switches made by Mizcro Switch Corporation
© 1943

MICROSWITCH

Made Only By Micro Switch Corporation... Freeport, Illinois

wWww.americanradiohistorv.com



Pioneers in the development of Portable and Mobile
F-M and A-M Radiotelephone Equipment, Mo-
torola engineers are today applying their accumu-
lated skills and scientific knowledge to solving prob-
lems which confront our country, its states, counties,

cities and towns. Housed in a new Engineering

Building with expanded facilities for research and
engineering, the Motorola capacity for vital service
is greater than ever. Electronic krowledge thus
gained will one day soon be applied to the normal
peacectime demands of a nation eager for better things
in all phases of its living.

THE ARMY-NAVY "E'"—Awarded for excellence in the produc-
tion of Communications Equipment for America’s Armed Forces

ELECTRONIC INDUSTRIES e April, 1943
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RELAYS BY GUARDIAN MEET ALL CONTROL NEEDS

% Whether the principle is electronic or magnetic . . . whether the job requires a tiny A.C.

relay or a heavy-duty D.C. solenoid . .. whether time delay or instantaneous action . . . there

is usually a “"Relay by Guardian™ to meet the *'specs’ on most applications . . . from animated
# electric signs to electric chokes for the Army’s amphibious tractors.

SIGNAL CORPS RELAYS— The Signal Corps

Relay shown at the right is used for starting dyna-
motors in portable radio equipment. It is a single
pole, double throw relay having contacts rated at 16
amperes at 12 volts D.C. continuous. Coil voltage
ranges from 9 to 14 volts D.C. Other Signal Corps
| “Relays by Guardian™ include a relay for change-over
| from transmitting to receiving and a keying break-in
relay for mobile radio equipmen®.

-

Signal Cerps Relay

Write for bulletin 195 describing Signal Corps ‘‘Relays by Guardian.

- GUARDIAN\GELECTRIC =

i 1622-D WEST WALNUT STREET CHICAGO, ILLINOIS j
! A COMPLETE LINE OF RELAYS SERVING AMERIGAN WAR INDUSTRY s. .
=3
; . \'._4., 2
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TANCOR Professional Series

Transformers’ case design com-
binesa smartappearanceand uniform
pattern with rugged mechanical con-
struction. The reversible mounting
feature increases the range of applica-
tion. Uniform mounting centers are
maintained for each case size; thus,

accurate chassis punchings may be
made with assurance of easy instal-
lation or replacement.

This line of Stancor transformers
combines sound engineering with
highest quality materials and preci-
sion manufacturing. No sacrifice of
quality is tolerated.

For further information write for catalog No. 240

STANDARD TRANSFORMER CORPORATION

1500 NORTH HALSTED STREET e CHICAGO

DIMENSIONS

Professional Series Transformers

Case
Type

H

w

L

MW

ML

RA
RB
RC
RD
RE
RF
RG

RH
RJ
RK

www americanradiohistorv com

"
2%"
2%s"
3"
3%"
4%"
5%"

516"

7"
83/1"
83/1"

83/4"

ELECTRONIC
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1%s¢"
1134¢"
115¢"
2%¢"
3%6"
3274,"
41/2"
41346"
61/2"
73/4"
73/4“
734"
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This is a call to the electronics industry of the future.

In a not too distant tomorrow, men will be coming
back from battlefields . . . coming out of secret-
enshrouded plants to open the doors to this new era
. . . to push forward the limits of man’s knowledge
with the magic of electronics.

Who knows the scope? Private radio phones around
the world through space . .

. mews as it is made, brought
visibly to your home . . . new processes in industry

TUNG SOI.

RADIO TUBES

TUNG-SOL LAMP WORKS INC., NEWARK, N. J., Sales Offices:

photo oy cowrtesy of Mt. Wiison Cbservatoryy

.. new conveniences in the office . . . things scarcely
dreamed of made commonplace by the electronic con-
trol of sound and light and motion.

TUNG-SOL will play its part in this new era. Elec-
tronic devices will find life through the medium of
TUNG-SOL tubes for transmission, reception and am-
plification. Manufacturers desiring to use electronic

controls will find at TUNG-SOL a staff of research
engineers to help them create, develop and produce.

ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK

ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND THERMAL SWITCHES

ELECTRONIC [INDUSTRIES ® April, 1943
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Recommended procedures that cut more quartz per blade,
increase cutting speed and improve surface finish

his new DI-MET RIMLOCK folder provides up-to-date infor-
T mation on proper Rimlock operation when used for cutting
quartz. It covers such subjects as speeds, feeds, coolants, sharp-
ening and power . . . explains causes of unnecessary dulling and
how to avoid them . .. recommends proper feeds for maximum
production and long life . . . tells why Rimlocks cut faster! Your

copy will be mailed immediately upon request.

FELKER MANUFACTURING COMPANY

11174 BORDER STREET, TORRANCE, CALIFORNIA

MANUFACTURERS OF DIAMOND

The DI-MET L

@MB the cutstand-

ing diamond impregnated wheel for

use in today’s war program. If you
want top production in your quartz
cutting operations, specify Rimlocks.
If you're already using Rimlocks, this
new folder may improve your oper-

ating technique.

ABRASIVE WHEELS

ELECTRONIC [INDUSTRIES e
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For cleaning up
the enemy now...

...0r cleaning up the
home tomorrow

Coils are one of the tremendous trifles of this war. Many
of them, in various designs for all kinds of military pur-
poses, are either manufactured by Anaconda or wound
with Anaconda magnet wire. With victory, these important
trifles will be eager to fill your urgent peacefime needs.

Perhaps we can talk about a coil problem . . .
how thoroughly we’re organized to help you
on such a problem only military censorship
forbids telling now. Or it may be that you

When we both can keep it you can again take
advantage of Anaconda service and the bene-
fits derived from the single product control
‘from mine to consumer’ backed by years of

manufacture your own coils and will be in-
terested in discussing magnet wire—any shape
—any insulation.

As a matter of fact, perhaps we can get to-
gether now, but if it happens we can’t, re-
member we have a date in and for the future.

C=

continuous metallurgical expe-

rience. 43220 o\

éo

ANACONDA WIRE & CABLE COMPANY Aﬁ!ﬂ‘ﬁ_ PWQIR’A
General Offices: 25 Broadway, New York i 2= i
Chicago Office: 20 North Wacker Drive —

Subsidiary of Anaconda Copper Mining Co. This familiar trade-mark

Sales Offices in Principal Cities symbolizes the best ef-

forts of modern research

and production.

ANACONDA WIRE & CABLE COMPANY

ELECTRONIC INDUSTRIES @ April, 1943 a5
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UNIVERSAL DE LUXE MULTITESTER

The original, advanced design features of the Model

419 Universal Multitester make it ideally suited
for a wide range of applications in both the laboratory
and factory.

The R.C.P. system of A.C. measurements eliminates trouble-
some copper oxide rectifier. Rectifier used is more rugged,
sensitive, easier to replace and more economical. It is not
subject to the frequency, wave form and temperature errors
found with copper oxide rectifiers.

% A.C. Meter scales are linear and coincide with
D.C. scales.

% Meter sensitivity is 2000 ohms per volt.

% Direct reading, capacity meter with wide spread
scales,

% Ohmmeter has self contained power supply.

% Ultra sensitive low ohm ohmmeter range ideal
for detecting shorted turns, contact resistance,
voice coils resistance, etc.

% Inductances can be computed with graph
supplied.

* Meter completely fused.

% Supply line is double fused.

% Special position for checking output voltages.

% New improved terminals replace conventional
jacks.

Ranges:—

D.C. voltmeter:—0-5-50-250-2,500-5,000 volts.

A.C. voltmeter:—0-10-100-500-1,000-5,000 volts.

D.C. milliammeter:—0-1-10-50-250-1,000 ma.

D.C. ammeter:—0-1-5-25 amps.

Capacitymeter:—0-.03-.30-3.-30-300 mfd.

Low ohmmeter:—0-100 ohms.

Ohmmeter:—15,000-150,000 ohms.

Megohmmeter:—0-1.5-15 megohms.

Inductance measurements—chart reference:—

0-.25-1000 millihenries

Inductance measurements—chart reference:—

0-.25-100-1000-10,000 henries

Model 419P illustrated above in hand rubbed, natural finish
maple case complete, ready to operate...................... $36.50

Model 419C, open face bench type with 415" meter, in
hard wood case......cccoviiiiiii $34.50

Model 419V-7 with large 714" bakelite meter in upright
black crackle steel case, 1014"” x 19" x 514"............ $44.50

Other instruments in the complete line of R.C.P. electronic
and electrical test instruments described in catalog No. 127.
If you have an unusual test problem — either for produc-
tion line or laboratory work — consult our engineering
department.

RADIO CITY PRODUCTS COMPANY, INC.

127 WEST 26th STREET ’—'ﬁ@?—‘

NEW YORK CITY

MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES — VACUUM TUBE VOLTMETERS
— VOLT-OHM-MILLIAMMETERS — SIGNAL GENERATORS — ANALYZER UNITS - TUBE TESTERS
— MULTI-TESTERS — OSCILLOSCOPES — AND SPECIAL INSTRUMENTS BUILT TO SPECIFICATIONS

46
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For the Creators of the New World of Electronics

—a new booklet which provides engineers and physicists with
a convenient summary of the fundamental properties of nickel

“The Properties of Pure Nickel,” il-
lustrated here, is a new booklet re-
printed from a three-part article just
published in “Metals and Alloys.”

It supplements the previous pub-
lication entitled “Nickel in the
Radio Industry.”

Together these two publications

provide engineers in the electronic
field with the latest summary of in-
formation and data on nickel. They
also include an extensive bibliog-

F P“RE N‘GKEL \ raphy for use when a more detailed

'\'“E PRUPERT‘ES 0 investigation of particular prop-
erties is required.

“The Properties of Pure

by M WISE and R.H. SCHREFER Nickel” coverIs) the physical, me-

chanical, electrical and other

properties and constants of (1)

very pure nickel, and (2) com-

mercially pure “A” Nickel; it

discusses (3) the effects pro-

duced by alloy additions of some

other elements to low-carbon

nickel made from commercial

electrolytic nickel. The Inter-

! national Nickel Company, 67
Wall Street, New York, N. Y.

Reprm'edh"'" D DS M R N N S & SEE

METALS AND ALLOYS

ber, November and December, 1942 THE INTERNATIONAL NICKEL COMPANY, INC.
September, 67 Wall Street, New York, N. Y.
Gentlemen :

Please send me copies of your publications:
_/ g Propenies o o NiCkel"

S~ “Nickel in the Radio Industry”’

' Name_ Title. R
=
I Company- s
n
Address. _ =
l £.1. 4-43
I
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UTC CASE HISTORIE S

Laboratory File No. §14.523

This unit helps “keep them
flying.” A UTC redesign
combined two units in cne

. reduced quantity of crit-
ical materials 50% . . . re-
duced weight and size 40%
. . . reduced installation time
60% . . . reduced possible
trouble points 50%.

0 VARICK

Laboratory Filé No. $14.312

This unit maintains ground
communications at a more
efficient level. Now plastic
housed. Critical materials re-
duced 50%. UTC design re-
duced possible trouble points
50% . . . reduced difficulty
of operation 50%.

Laboratory File No. T16-399

This unit is used at a num-
ber of points in aircraft com-
munication. A UTC design
reduced quantity of critical
materials used 20% . . . re-
duced weight and size 209%

. reduced possible trouble
points 50%.

WHAT CAN WE DO FOR YOU?

STREE

EE———\ AV americanradiohistorv.com®™e

i

Lebo-atery Fle No. $9-474

This unit is a component
in a piece of aircraft equip-
ment. A UTC design re-
duced quantity of critical
materials 60% . reduced
weight and size 60% . . .
made possible a similar re-
duction of size and weight in
the complete equipment of
which it is a component.




ELECTRONIC

INDUSTRIES

O. H. CALDWELL , EDITOR M. CLEMENTS, PUBLISHER
480 LEXINGTON AVE., NEW YORK, N. Y,

Technical “High Command”

One of the principles which “Electronic Industries”
is promoting, as you may have noted, is the placing
of executive responsibility in qualified engineers.

We feel that a “technical high command” is essen-
tial in business, as in military operations—that in the
electronic field the executives who make the deter-
mining decisions must have full and expert knowledge
of the behavior and possibilities of electronic devices.
Without such expert understanding in the directing
mind, certainly the operations of the whole organiza-
tion are endangered under pressure of competition
and economic strain. The same philosophy has also
been discussed in detail in recent issues of “Fortune”
and the “IRE Proceedings.”

The rapid pace of electronic development and the
difficulties which lay minds have in keeping up with
the myriad new developments, are being illustrated
every day. Our military and naval authorities have
already recognized the new electronic techniques and
have revolutionized their own fighting strategy. The
same kind of technical high command must come,
more and more, behind the lines, in our industrial
plants.

Thorough electronic understanding is a requirement
for future executive management.

The difficult we do at once, the impossible fakes a little
{fonger.—General H. H. Arnold.

Radio in Trepical Warfare

Word coming back from the tropical fighting fronts
reveals the terrific conditions under which American
radio equipment must operate. For, in the dank and
humid tropics, shoes and clothing quickly disinte-
grate, matches won’t light, tobacco turns into a soggy
mold, guns rust in a few hours, and mechanical equip-
ment becomes clogged with dirt and insects. Yet
radios must work and keep on working.

And U.S. radio, coupled with U.S. resourcefulness,
has outwitted even Japanese wile and treachery.
Alert American soldiers on outpost duty often push
ahead until they come within earshot contact with
Jap forces seeking to break through in strength at
some weak spot in the American line. Whereupon
the Yankee scout, through his walkie-talkie, signals
back to the men behind him, warning them to
strengthen their defenses against an imminent at-
tack.

Radio is a vital weapon in 1943 warfare.

ELECTRONIC INDUSTRIES @ April, 1943

The Little Man Who Wasnw’t There

Said the salesmanager-owner-president-chief engi-
neer of a small manufacturing firm to one of our edi-
tors: “The trouble with the engineering societies and
and engineering magazines is that they only want to
play with the Big Companies, when it comes to papers,
articles and news, The little fellow hasn’t got a
chance.”

We denied this on principle. And right then and
there we cordially invited him to contribute some ma-
terial for a forthcoming issue. He said he’d certainly
try to find the time to do it for us. Weeks have gone
by. But it hasn’t arrived yet!

The pages of “Electronic Industries” are open to
anyone who has something to say, something to show,
or something to comment upon. If the “little man”
isn’t there often enough to suit him, it’s only because
he doesn’t make the effort to supply us with pictures,
information, diagrams, etc., of new electronic applica-
tions, new theoretical ideas and studies, and new tech-
niques and methods on the production and assembly
lines. “Electronic Industries” has a permanent “wel-
come” sign out, for any and all types of material that
will interest radio-electronic engineers; it doesn’t mat-
ter how “big” or “little” the fellow is who sends it in.

For a generation we have been living on the edge of a
new world. We are only now beginning to realize it.
—Donald M. Nelson, Chairman WPB

Electronic Manufacturing
Since Pearl Harbor!

<
i, 2000%

J

Pemmgs of Inemse
Since Pearl Harbor |

-
._4._4" -ug- e
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1941 1942 1943
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A session of the “board of strategy” of the Armjy-Navy Eleetronies

The Signal Corps has just issued
a general report on the achieve-
ments of the Army-Navy Electronics
Production Agency on the produc-
tion fronts in keeping over four
billion dollars worth of electronics
equipment flowing steadily to vital
war users.

ANEPA is the joint organization
of Army and Navy officers and
civilian specialists with long ex-
perience as engineers, radio tech-
nicians and industrialists. Its job
is to keep production lines moving,
remedy bottlenecks on materials
and parts; in fact, to do anything
and everything that is necessary to
get the job completed on schedule.

ANEPA is charged with the re-
sponsibility of assisting contractors
in all manufacturing phases of
radio and related equipment that
is being purchased by the War and
Navy Departments: This embraces
air-borne, ship-borne, ground, and
vehicular equipment. In fact, it is
charged with doing a huge job that
not so long ago was thought im-
possible. Results have shown, how-
ever, that ANEPA is accomplishing

50

% Radio-Electronic WAR PRODUCTION

How ANEPA Keeps

this gigantic task with increasing
skill every day, and it has now
rolled up an enviable record of
results.

WPRB’s tribute

A recent report by WPB Chair-
man Donald M. Nelson stated that
the production of radio equipment
throughout the electronics indus-
try had continued to increase and
that the industry had shown a
record percentage of gain over all
previous months, and that the
record had been greatly imple-
mented by the efficient activities of
Army and Navy.

As one example of its achieve-
ments, ANEPA had a recent urgent
call requesting immediate shipment
of a certain type of meters for in-
stallation in combat vehicle radio
sets. These combat cars were due
to be ready for a highly important
unit embarking for overseas duty
the next day. When it was found,
unfortunately, that the type of
meter needed was completely out
of stock, ANEPA was informed. Al-
though the time was late in the
evening, ANEPA located the manu-

www americanradiohistorv com
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Production Agency, to nssign trouble-shooters

facturer of this type of meter in
an Eastern State and dispatched a
regional expediter to the plant.

There it was found that every-
one had departed for the day ex-
cept the plant manager, and fur-
ther there were no stocks of that
type of meter on hand. Acting
quickly, the ANEPA expediter and
the plant manager immediately
contacted by telephone eighteen
workers, all of whom came back to
the plant to work through the
night, with the result that by
morning the meters were com-
pleted, inspected, packed, and on
their way by fast express.

Production expediting

Up to August 27, 1941, the ex-
pediting of production was carried
out by the commodity subsection
of the Purchase Section of the Sup-
ply Division, Office of the Chief
Signal Officer. Upon the recom-
mendation of several civilian ad-
visers to the Chief Signal Officer, a
Production Expediting Section was
established in August, 1941, in the
Supply Division. By November.
INDUSTRIES
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George W. Parkin, ANEPA’s
chief production engineer

1941, the expediting section had
continued to expand its activities
to such an extent that it became
necessary to divide the section into
subsections in order to facilitate

Today, ANEPA is headed by a
civilian Director, F. R. Lack, and
two Associate Directors, one repre-
senting Army, the other Navy. The
Director is also assisted by two
Deputy Directors likewise repre-
senting the Army and Navy.

A well-organized regional set-up
makes for efficient operation of
ANEPA, with, for example, the Pro-
duction Expediting Branch divided
into three major groups, one for
the East, one for the West and an-
other headquarters staff in Wash-
ington. Eastern and Western Di-
vision region offices are located in
Los Angeles, Chicago, Dayton, New
York City, Philadelphia, and Boston.

Every region office has an officer
in charge, a civilian district man-
ager, office expediters, field ex-
pediters, and resident plant ex-
pediters. The latter are attached
to one plant where all contracts
going through these plants are
under their constant daily super-

Captain C. A. Rumble, U.S.N., deputy
director and ranking military officer

Besides the highly - important
Production Expediting Group are
the Short-Range Materials Group.
offering aid to prime and sub-
contractors; the Wire and Cable

Klectronie Producetion
FLOWING

Army=-Navy Electronic Production Agency has
remedied bottlenecks resulting in record output

the handling of the multitude of
details. With the tremendous in-
crease in procurement of Signal
Corps equipment, more changes
were necessary by January 1, 1942,
when it was decided to assign
limited geographic sections to field
expediters and locate them at the
riearest Signal Corps Procurement
District office under the direction
of a Central Expediter at the Wash-
ington Section. By mid-May 1942,
the Region Office System, now in
operation, was set up.

F. R. Lack, Director

The present Army-Navy Elec~
tronics Production Agency itself
was formulated in August, 1942,
after a series of conferences be-
tween Army and Navy officials.

Expediters meeting with C. E. Richard-
son, assistant chief production engineer

vision. Field expediters are con-
cerned with several smaller plants
in a particular region, while office
expediters work at the region
office.

WwWwW.americanradiohistorv.com

Group, spending its energies in the
direction of keeping the Army and
Navy wire and cable requirements
running at an even keel;, the In-
(Continued on page 134)
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ELECTRON MICROSCOPE in research
Inboratories of Interchemical Corp, N, Y.

Those who are associated with
the design and manufacture of the
various types of tubes and compo-
nent radio-electronic parts are
quick to acknowledge the debt
electronics owes to chemistry. Now,
with the development of tube ap-
plications proceeding at an un-
precedented pace, that debt is be-
ing repsii.

Electrochemical processes

The e.ectromztallurgical reduc-
tion of aluminutm &nd various elec-
trochemical processes involving
non-metallic substances require
large blecks o2 direct current at
voltages rangine from 2350 to 1,000.
Motor-generatars were standard
convers:cr: equ pmant in this field
for decades, bw ignitron ractifying

In the

CHEMICAL

units have been installed in very
large numbers during the past five
years.

Impetus for the trend towards
rectifying equipment arose partly
from material shortages. Copper
and steel utilization in a typical
5,000-kw, 600-volt rectifier unit
amounts to about 115,000 pounds.
An equivalent motor-generator in-
stallation may require 180,000
pounds of copper and steel. How-
ever, the benefits of greater expe-
rience with mercury-arc equipment
have resulted in other advantages
over rotating converters. Higher
efficiency, lower maintenance cost,
wide-range stepless voltage control
by phase-shifting in the ignitor
circuit, and the ability to operate
satisfactorily under heavy or over-
load conditions are a few points of
superiority.

In the aluminum industry, the
dependability of the ignitron is a
most important factor. Failure of
the continuous power-supply results
in loss of vital wartime production
and necessitates re-starting the
plant, a difficult and expensive op-
eration. With their reliability now
well-established, ignitrons have be-
come standard equipment in all
major aluminum and magnesium
plants.

l
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Other war-chemicals

Electrochemical processes are in-
volved also in the production of
chlorine, caustic soda, hydrogen
and sodium perchlorate. In addi-
tion to its well-known use in water-
purification chlorine-is employed in
bleaching of textiles and paper, and
as an essential element in rubber,
plastics, and poison-gas manufac-
ture. Sodium hydroxide, or caustic
soda, one of the three basic indus-
trial chemicals, is currently pro-
duced at a rate of better than 3,000
tons per day by electrolysis of salt.
Many installations of ignitrons in
new and expanded chemical process
plants have consequently been
made since the outbreak of war.

POTASSIUM detection and measure-
ment, by its radioactivity, with Geiger
counter equipment used by American
Cyanamid Company, Stamford, Connecticut

<« IGNITRON rectifier installation in an
Aluminum Company piant. Twelve banks
of G=-E 12-anode units provide toetal of 0,~
000 amps. at 645 volts. Master control-panel
lower left, high-speed nnode breakers along
left wall, eathode breakers at extreme right
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by GILBERT SONBERGH

Electronic devices lower costs and speed production in re-

duction of aluminum and other products, in chemical analy-

sis, electrostatic separation and precipitation

Studying physical structure

While the study of physical prop-
erties of elements and ‘compounds
might seem to be the exclusive
business of the physicist, such is
not the case. A number of recent
advances in chemistry are the re-
sult of the utilization, in plant and
laboratory, of electronic means of
examination, measurement, and
analysis, with the electron micro-
scope, X-ray and electron diffrac-
tion equipment, and instruments
measuring reflected, transmitted, or
emitted light from various mate-
rials.

In the research laboratories of
the American Cyanamid Company
at Stamford, Conn. considerable
work has been done on cellulose
fibers. Cellulose is the base of
many explosives. Among other im-
portant results of this work, use of
the electron microscope has appar-
ently settled a long-standing con-
troversy concerning the existence
of tiny particles or “bulbs” on the
fibers. These are now regarded
merely as an optical illusion intro-
duced by the examination of the
filaments with the light microscope.
Diffraction rings are set up by the
crossing points of two or more
fibers. They are not seen in an
electron-micrograph.

In order to facilitate comparison
of equal-magnification photographs
from the electron and light micro-
scopes, American Cyanamid, using
the first commercial electron mi-
croscope, developed a method of
“pbridging the gap” between the two
types of instruments. By using

ELECTRONIC INDUSTRIES -e -April, 1943

CHEMICAL COLORIMETER and -
color grader made for Hercules Powder
Co., Wilmington, Decl.,, by Rubicon Co.,
Philadelphia. Single meter reading gives
resin sample’s ratio of transmission
for light heams of two different colors

INFRA-RED spectrometer built by Por-
ocel Corporation for Ameriean Cyana-
mid research laboratories, for spectral
study of hydrocarbon mixtures. Graph
at right shows per cent transmission

vs. wavelength for a resin sample
specimen  holders of various
lengths, convenient manipulation

of the electron microscope down to
magnifications of 500 X or less was
obtained.

In addition, a positive means of
measuring the magnification was
developed. A diffraction grating—
a ruled reflecting surface which
does the work of a prism wherever
a precision light-spectrum is re-
quired—having 30,000 lines per
inch is used. With collodion or
Formvar, a thin, transparent nega-

wWwWw americanradiohistorv com
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P e e

tive raplicz of the ruled suriace is
prepe—2d end mwunzed on a 200-
mesh wire screen spezimen support,
for exzzmir.ation :n the elecfron mi-

croscope. Since the number of
lines per inch of the diffraction
grating is easily determined by

spectral methods, the result is a
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A WEIGHING and sorting small pel-
lets autematically is accomplished by
photoelectric means in this Toledo
Scale Company unit, to nccuracy of 4
grain. Many anpplications of continuous
weighing serve for powders, solids, and
liquids. P-E amplifier is type 10, used
on ae

A EXPLOSION safeguards dia-
grammed for 4-burner oven or furnace.
Electrode contacts flame to maintain
grid veoltage on tube which has fuel
solenoid wvalve In plate circuit. No-
flnme or short cuts off fuel. Phototube
(flame-eye) is alternative or additional
safeguard ia this system, engineered
by Wheeleo Instrument Co., Chicageo, Ill.

SEPARATION of zircon from rutile
aluminum oxide from silicon carbide,
graphite from mien, ete, is nccom-
plished guickly and economieally by
electrostatic equipment. Sutton, Steele,
& Steele. Ine., Dallas, Texas, unit shown
uses 4 STS8s to supply 20.000 volts at
.2 milliamp.

convenient ‘“foot-rule” for the de-
gree of magnification on the fluo-
rescent screen or photographic film
in the electron microscope.

New insight into the crystalline
structure of matter is afforded by
X-ray diffraction equipment, and
by attachments to existing electron
microscopes which enable taking of
diffraction pattern pictures. Con-
siderable aid has been given to re-
search in the natural, reclaimed,
and synthetic rubber fields. Dif-
fraction patterns, the “finger-
prints” of crystalline substances,
are adding daily to the accumula-
tion of knowledge in nearly every
chemical industry.

Color in chemistry

Study, measurement, and control
of chemical processes by light-an-
alysis of chemical compounds usu-
ally involves some sort of photo-
electric quantitative analysis of

ultra-violet, visible, or infra-red
light reflected from, passed
through, or emitted by a hot
sample.

The simplest type of equipment
for such use is the colorimeter, or
colorgrader. Basically, such a de-
vice consists of a phototube, a
stage or two of de amplification,
and a milliameter. Provision for
interposing a test-tube containing
the chemical solution, between the
phototube and whatever source of
light may be employed, allows com-
parison of the light transmission
with that of some standardized
color filter or sample of liquid, gas,
or solid, as the case may be.

Although all wavelengths of
white, u-v, or infra-red light may
be allowed to affect the photocath-
ode, certain facts concerning the
solution’s composition can be de-
termined, particularly if only one
chemical variable is involved.

Spectrochemical analysis

Vastly greater usefulness is ob-
tained from photoelectric light-
transmission study if the device in-
corporates means for progressive
analysis of the transmission of
light of different wavelengths.
Usually, automatic recording of the
percentage transmission at each
wavelength is provided.

Difterent elements and com-
pounds and varying molecular
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structure absorb certain wave-
lengths of light in the u-v and i-r
regions in the same way that “col-
oring pigments” absorb certain por-
tions of the visible spectrum. With
known absorption-transmission (or
absorption-reflection) ratios estab-
lished, rapid analysis of chemical
characteristics of a compound is
made by comparing recorded spec-
tral responses.

Infra-red or other light spectro-
scopy has two basic advantages
over standard physiochemical and
other methods of analysis. The
first, from an economic standpoint,
is speed. In many instances, spec-
trographic analysis can be per-
formed in minutes instead of hours.
The second, of inestimable labora-
tory value, is its high degree of ac-
curacy when only minute traces of
a chemical constituent are to be
detected and measured.

Synthetic rubber control

An experimental infra-red spec-
trometer developed by the Amer-
ican Cyanamid Company for anal-
ysis and control of hydrocarbon
mixtures involved in the production
of synthetic rubber illustrates the
possibilities of such equipment. In-
fra-red light is split up by means
of a large salt-crystal prism and
directed, by a system of mirrors
and apertures, through the sample
(gaseous in this case) to a thermo-
couple or infra-red phototube. The
prism is motor-driven through suit-
able reduction gearing for continu-
ously varying the i-r wavelength of
the beam passed through the
sample.

The output of the tube or ther-
mocouple is amplified to a suitable
level, and operates a galvanometer
or inking recorder. If automatic
control were desired, the absorption
cell could be fed continuously from
a small by-pass in the production
line and suitable solenoid valves in
the line operated by the amplifier
in response to changes in the gas
passing through.

Other spectrographic units
Another type of spectrographic
analysis widely used in the chem-
ical industries provides extremely
rapid quantitative analysis of any
known or unknown material. A
very small sample of the material



COMPARISON of photomicrograph (at right) and electromicrograph (about 2,000 X)
of the same field of mechaniecally disintegrated cellnlose, to prove diffiranetion disks
(bubbles, or ‘“particles”) merely effect of light microscope

to be analyzed is evaporated or
“burned” in an arc-gap. The ma-
terial is sometimes in the form of
a small pellet, sometimes inter-
mixed with the material of the
electrodes themselves. The gap is
excited with de, ac, or high-fre-
quency ac, and the light emitted is
analyzed into a spectrum, usually
by a reflecting diffraction grating
instead of a prism. This spectrum
is recorded on a photographic film
or plate of as near equal sensitivity
to all wavelengths as the state of
the photochemical art permits.
Comparison of the spectrogram
thus obtained with a “master”
spectrogram which consists of spec-
tra of the known elements, serves
to identify the composition of the
material under test and gives a
rough idea of the proportions in
which various' elements, wanted
and unwanted, may be pres-

ent. Accurate quantitative data
are then obtained by taking a den-
sitometric reading of the spectral
lines on the film. Lines resulting
from the electrode material itself
are easily identified and left out of
the accounting. The densitometer
used consists, in its simplest form,
of a mixed light source, either with
electronic voltage control or some
other means of insuring stability,
an optical system for passing a thin
slice of light through the spectro-
gram lines, a stabilized phototube
and an amplifier operating a re-
corder or galvanometer, whose de-
flection, of course, is proportional to
the relative densities of the depos-
its of silver in the lines. Several
such instruments are available
commercially.

Another type of spectrographic
equipment is the Hardy recording-
spectrophotometer, built by Gen-

TEMPERATURE control of rotury cement kiln ef Lawrence Portland Cement Co.,

Northampton, Pa.
center in photo.

Phototube heolder and optical system on standard to left of
This G-E pyrometer unit has double-chart recorder, ampli-

fying equipment, and specd contro! contactors mounted in panel

e

--_‘ ”w.

L4 YL {l.!h

A

ELECTRONMICROGRAPH of activated
ceharconl on American Cyanamid’s dif-
fraction-grating replien to show use of
grating as internal magnifieation scale

eral Electric and well-known as an
instrument for analysis and speci-
fication of color. Operating in the
visible range, this device is gener-
ally used to measure reflection,
rather than transmission, at the
various wavelengths, and its users
in industry are more concerned
with color as such than with chem-
ical analysis of materials. To some
extent, however, it can be used in
determination of chemical prop-
erties as a function of light absorp-
tion-reflection ratios. The research
laboratories of the Interchemical
Corp., N. Y., have employed the
spectrophotometer both ways. in
study of pigments and vehicles for
inks, paints, and other protective
and decorative coatings.

Additional methods of detection
and measurement of unknown
chemical properties depend on re-

(Continued on page 136)

SPECTROGRAPHIC analysis is simpli-
fied by automatic equipment for sean-
ning and recording densities of spectro-
gram lines of unknown material. Unit
shown made by Lecds & Northrup,
Philadelphia, Pa.
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MELITARY VEHICLE

HALF TRACK, one of many types

af military wehicles. Besides being
eompletely radin-equipped, power plants
and chassis of anost such trucks in-
volve nnmercns applications of elee-
tronies in  their production. Photo
by Sigmal Corps, Fi. Monmouth, N. J.

ROCKER-ARM action under “slow mo-
tion” stndy with Gen’l Radie Strobolux

Applications of electronic devices
to the manufacture of trucks and
other military vehicles are con-
veniently divided into three cate-
gories: Studies in research labo-
ratories through performance and
other tests; laboratory and produe-
tion-line tests and spot checks of
various components; and pradme-
tion methods directly ar mci-ectly
utilizing €lectronics.

Design research

Typ.cal laboratory appliections
are the cethode ray tuose, th= st-o-
boscope, 3 -ray diffraction anclysis,
and variois methods cf ind.cating

and measuring, through vacuum-
tube amplification, surface irregu-
larities of bearings, gears, and other
parts.

‘Cathode ray oscillographic analy-
sis of fast or complex mechanical
actions, vibrations, and combustion
chamber pressures is of infinitely
more value than any older methods
of study. In measuring combustion
or detonation pressures, previous
methods at best gave only an aver-
age curve representing the time vs.
pressure relationship. The cathode
ray oscillograph can provide a curve
for each power stroke, and has dem-
onstrated that many variations may
exist.

Equipment used consists general-
ly of special quartz crystal pickups
inserted in the test cylinder, a volt-
age amplifier, some sort of horizon-
tal amplifier to provide the time-
base, and the oscillograph. The
time-base is generally secured from
the engine rotation itself in order
to provide a uniform oscillogram
at various speeds.

Pickups of the magnetic type
may be used if an integrating am-
plifier is incorporated to maintain
voltage output as a function of
pressure despite varying engine
speed.

An interesting combination of the
oscillograph with stroboscopic equip-

PHOTOELECTRICALLY controlled ACF
resistance heater nutomatically delivers
small stock hot, ready for upsetting. Left,
schematic of Westinghouse control unit




VALVE-MECHANISM
Mack Truck Company laboratery, using
stroboscope and cathode ray oscillograph

testing setup, in

ment for study of camshaft, lifter,
and valve action is used by the
Mack Manufacturing Corporation.
A dummy engine is driven by a
small electric motor, direct-coupled
to the engine’s camshaft. Between
the motor and the camshaft is a
flywheel graduated in degrees, and
a small pulley which drives the
dummy engine’s timer through a
belt arrangement. The timer trig-
gers a General Radio stroboscopic
unit, and its speed differs from the
camshaft’s speed by a few rpm to
allow stroboscopic observation of a
complete valve-cycle in about ten
seconds at high engine speed.

The strobotac light source s
mounted above the graduated fly-
wheel so that the exact position of
the cam is known at all times, and
the more powerful strobolux unit
flashes on the valves, lifters, and
cams. Thus, any false motion of the
lifters in not following the cams,
etc., may be observed and measured.

At the same time, an actual
valve-lift curve on the cathode-ray
screen is obtained. One of the valves
mounts a small magnetic pickup.
Since its output varies with changes
in the velocity of its armature, an
integrating amplifier (visible at left
of oscillograph in illustration) is in-
corporated.

Vibration analysis

All types of vibrations are easily
studied by electronic methods. As
a typical example, the Mack set-up
illustrated uses Sperry vibration
measuring equipment, consisting ot
pickup, calibrator, wave analyzer,
integrating amplifier, and recording
oscillographs. The: torsional vibra-
tion pickup is mounted, in this case,
in the space normally provided for
INDUSTRIES o
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TORSIONAL VIBRATION study, to
measure and analyze twisting ef-~
fects of power strokes on crankshafts

the cranking jaw at the front of the
engine. The engine is run and the
vibration, or variations in angular
velocity represented by varying out-
put of the pickup, is recorded on
the oscillograph. There are several
methods of securing a basis for
comparison and interpretation of
this variation. A very heavy fly-
wheel may be mounted on the free
end of the engine crankshaft or
other shaft under test and the speed
of rotation of this end assumed to
be constant throughout each revo-
lution, in which case some sort of
time base is secured from the oscil-
lograph’s own sweep circuit, from
an external ac voltage, or from
movement of film in a recording
oscillograph. An ac generator may
e coupled to the free end of the
shaft, in which case it is assumec
that its speed and output are uni-
form. The correctness of such as-
sumptions is immaterial, since the
result is- concerned only with the
difference in angular velocity be-
tween one end of the shaft and the
other.

Other vibration study with oscil-
lographic equipment includes all
types of stray vibrations in engines
and mounts, as well as in other

ELECTRONIC AIDS TO PRODUCTION

Cathode ray analysis of motions
Stroboscope studies of cyclic phenomena
Photoelectric temperature control
Sound and RF noise measurement
Timing related engine functions
Dynamic balancing of crankshafts
Electrical components tests

Flat and curved surface analysis

wWww.americanradiohistorv.com

TIMING spark with neon stroboscope

parts of the truck or vehicle. Stro-
boscopic equipment allows on-the-
spot visual study of vibrations and
other cyclic phenomena and has
been particularly useful in analysis
of valve-spring surge and oil throw-
off from crankshafts, bearings, and
cther parts.

Other applications of electronic
methods in the automotive labora-
tory include: X-ray and X-ray dif-
fraction studies of metals before
and after fabrication and of various
parts after destruction in tests or
breakage in use; polished surface
analyses with crystal or magnetic
pickups, voltage and power ampli-
fication, and moving-pen or other
recording; and several schemes for
fine measurement, as with the Fel-
lows involute gear measuring ma-
chine.

Sound-level meters, recorders, and
analyzers have many uses in labo-
ratory studies of design and per-
formance of automotive engines
Strain gages — with pickups of
quartz, resistance wire, or magnetic
construction—are used with indi-
cating or recording oscillographs.

Various interrelated engine oper-
ations are timed with electronic
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PICK-UP, thyratrons, eoil, and neon indieator near fly-

wheel time start and duration of injection in Diesel engine

equipment. Stroboscopic apparatus,
using mercury-vapor or neon tubes
as the flashing lamp, has long becn
in use for ignition timing. Typically,
the spark from a particular plug is
made to operate a neon indicator,
which is held close enough to the
engine’s flywheel to illuminate in-
scribed graduations as they pass a
fixed metal pointer.

A high power timing lamp has
been designed by the Cities Service
Qil Company’s Research Division to
satisfy the industry’s demand for a
more intense flash of light of very
short duration. The lamp is neon-
filled, of spiral shape, and is
mounted behind a curved Lucite rod
to enable the light to be convenient-
ly directed into difficult locations. A
conventional power-pack charges a
condenser through a series resistor.
A cold-cathode gas-filled four-ele-
ment tube is used to trigger the
discharge of the condenser through
the high power lamp, in response
to a control voltage taken directly
from a particular spark plug.

Parts tests

Another Cities Service device tests
ignition coils by discharging a
charged condenser through the
primary. The discharge is triggered
by a strobotron tube at a frequency
of 3600 times per minute, in re-
sponse to a 60 cycle voltage source.
The performance of the coil is
studied by noting the length of
spark jump in air, appearance of
discharge, etc. A small neon bulb
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parallels the spark gap to indicate
any “misses.” This electronic inter-
rupter does away with erratic be-
havior common to mechanical sys-
tems.

In ignition-type engines the num-
ber of sparks per minute is, of
course, directly related to engine
rpm. Another device used by Cities
Service is so arranged that a gas-
filled tube is triggered by the ig-
nition spark. The output is fed
through a measuring circuit to a
moving coil mefer calibrated direct-
ly in engine rpm. The instrument is
self-regulated, so that no compen-
sation for variations in line voltage
is required.

ELECTRONIC coil tester in Cities Service lahoratory

Noise in many types of trucks is
checked, on the production line,
with standard sound-level meters.
The instrument is used to deter-
mine amounts of noise produced by
transmissions and various other
components.

With modern military strategy
and tactics so dependent on fool-
proof radio communication, the
radio-frequency noise level of
trucks and other military vehicles
equipped with or used near radio
apparatus, must be kept low.

Standard procedure in some
plants is to check each truck before
delivery, using ordinary high fre-

(Continued on page 139)

MOTOR CONTROL, npplied to arc-welding cqwipment used in fabri-
ecation of nutomotive axle-housings. Electrode is fed at pre-set rate
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With Army and Navy now ecollaborating in many oper:ittious, as in the North African landing here pictured,
it bcomes of the ntmost hmportance that radio equipment be interchangenble between the two services

ARMY-NAVY TUBE *SPECS”

Joint document specifies 288 types

After nearly a year’s preparation,
the Signal Corps and the Bureau of
Ships have issued for the first time
a “Joint Army-Navy Specification
for Radio Electron Tubes.” Some
288 types of receiving tubes, trans-
mitting tubes, rectifier tubes, photo
tubes, cathode ray tubes and volt-
age and current regulators, are in-
cluded in the first issue of this new
specification.

This new specification, which
bears the issue letters JAN-1, was
originally begun under the auspices
of the Army-Navy Munitions Board
and then carried to completion in-
dependently by the two services.
Representatives of all major tube
manufacturers have worked closely
with the Armed Forces in drawing
up this new specification.

Some idea of the magnitude of
the work may be seen from the
physical size of the specification
which is a looseleaf bound book
nearly two inches thick. It is ex-
pected that few additional tubes
will be added to the joint specifica-
tion by the Bureau of Ships and
the Signal Corps Standards Agency
in the near future, since efforts are
being made by both Armed Services
to restrict to a short preferred list
the number of tube types being
used in communications and elec-
tronic equipment because of the
tremendous replacement and stock-
ing problems which have arisen in
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the field through lack of standard-
ization.

While inapplicable to current
contracts, the new specification will
govern all future tube production.
All technical problems relating to
the new specification are being
handled by a joint Army-Navy
working group which has been set
up to keep the specification up to
date.

Governs future production

Specification JAN-1 has two
main parts, one outlining the tests
and requirements and the other
consisting of a series of sheets giv-
ing the test limits for individual
tubes. The tests have been divided
into type approval tests, design
tests and production tests and the
necessary requirements and sam-
pling for each test have been clear-
ly outlined in the new specification
in order to avoid confusion.

Four samples of tubes having a
list price in excess of $10 or six
samples of tubes having a list price
of $10 or less will be required by the
government agencies for joint type
approval tests except in special
cases. In addition, photographs
and test data for the sample tubes
will have to be submitted with all
tubes submitted for type approval.
This test data will be used by the
Armed Forces to provide a degree
of assurance that submitted tubes
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will pass type approval tests and to
provide a check on the accuracy
and adequacy of the test equipment
of the various tube manufacturers.

Tubes to be marked

As evidence of the securing of
type approval, all tubes manufac-
tured under this specification will
be marked with the designation
JAN followed by the manufactur-
er’'s code letters as signed by the
Services and the commercial type
number or the Army or Navy type
number if there is no commercial
designation for the particular tube.

Tubes bought by the Armed Ser-
vices from manufacturers whose
type approval tests have not been
completed will have the manufac-
turer’s code designation omitted.
Design tests will be conducted on
one per cent but not less than five
tubes of any one type in one pro-
duction lot, while life tests will be
conducted on production samples
as specified for the particular
tubes.

Severe vibration, bump and salt-
spray corrosion tests are included
under this specification in addition
to the customary tests for electron
tubes. Another point of interest in
the ‘new specification is the stand-
ardization of shields used in meas-
uring inter-electrode capacitances
of tubes having various types of
bulbs.
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TWO VIEWS AT ONCE of same piece of wosk insure better
resuits and speed production on milling machine or other

factory operation.

Small permanent magnet helils mirror

umnit made by Lllmann Products Corp., Brooklyn, New York

Combatting Absenteeism

A number of manufacturers have
used an effective, graphic method
of bringing home to the workers
the importance of their production,
as a preventive against absentee-
ism. A large chart is posted on the
bulletin board in each department.
Detachable cardboard symbols pic-
ture the product manufactured.
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Every day, a sufficient number of
the symbols are affixed to show the
quantities of tubes, condensers, or
what-have-you, that were lost to
the Allied Nations forever, due to
absenteeism the day before.

In one plant, the names of
workers A.W.O.L. are posted.

In another, union leaders and
fellow-workers themselves look in-

% Radio-Electronic WAR PRODUCTION

FACTORY

to the matter of a worker’s absence,
particularly if he “has the habit.”
These same workers set up a quick
din of boos and catcalls when an
employee comes in late. It works
in one case, but problems of tardi-
ness and absenteeism are often so
specialized that careful thought
must be given to plant conditions
in order to work out satisfactory
solutions.

Who Said “Handicapped’?

In many cases, the employment
of blind, deaf, or otherwise handi-
capped persons is more than a
short-cut around the manpower
problem. Many factory operations
are better performed by the lame,
the halt, and the blind.

A Chicago metal-working con-
cern was awarded a Navy contract

SPECIAL SOLDERING IRONS made to fit a particular job
often speed work. Right-nngle iron shown in nse at Weston,
Newark, N. J., plant

PRECISE LATHE WORK is facilitated by using meom lamp
to signal contact of tool with work. In G-E piant, scheme
climinates human visual element and allows working within
accuracies of .00005 inch.
United Cinephone, Torrington, Conn., contacts mounted on
Iathe bed and rest actunte signal through an amplifier tube,
on oniy three microamperes contact current

With equipment marketed by

-
GROUND II
TO LATHE
6V
K 1

125 ¥

www.americanradiohistorv.com

ELECTRONIC INDUSTRIES o April, 1943



SHORT
CUTS

which involved the use of the ear-
splitting air-hammer. The firm
employed, through the United
States Employment Service, five
deaf mutes as a test and checked
their performance against that of
seven normal men. Result: All the
normal men are to be moved to
some other task as soon as suf-

GLASCE SHOWS SITUATION im production and materials
programs nt Emerson Radio plast in New York. Produc-trol
board made by Wassell Organizition, Westport, Conn., here

cient deaf workers can be hired.

SAFETY FOR X-RAY WORKERS {s provided by bit of film
clipped to vest. Developed each week, film reveals whether
worker is receiving dangerous amount of fadintion. JIdea

comes from Westinghouse X-ray tube

In general, the handicapped are
excellent workers wherever they
are used. Because work they are
placed at is carefully analyzed be-
forehand to determine whether
they have or can learn the neces-
sary skills, they are usually phys-
ically and mentally happy.

Untangling Welding Cables

Where a number of welding ma-
chines are in use at the same time
and place, operators sometimes
waste time tracing their cables
back to their own welder, for ad-
justing or trouble-shooting. If
ELECTRONIC

INDUSTRIES o April, 1943

gives due-dates of
and which

hind schedule

trodes.
test department

each cable is identified with similar
number or name tags at each end,
taking a hint from color-coding in
electronic devices, all such trouble
is eliminated.

Effective Help-
Wanted Ads

Apparently, two biggest present-
day problems are personnel and
materials. At National Union, New-
ark, N. J, the problem is to find
enough girl-workers. Ed DeNike,
director of advertising and public-
ity, tried display advertising with-
out results. Next experiment was

Wwww.americanradiohistorv.com

all materials, shows which are be-
are coming in on time

UNDERWATER WELDING results in faster production and
better qu:nlity resistance welds, as well as savimg in elee-
Continuous stream of water piays across entire
fixture fa this set-up at Westinghouse plant

to “humanize” classified ads, make
them interesting reading, and base
appeal on pafriotic and love-mo-
tives; response to the ads has been
up to two or three times greater
than from ordinary help-wanted
space.

The “story” is featured, not the
name of the company. The fine
results may be due in part to cum-
ulative effect of the appeals; many
girls mentioned that they had fol-
lowed the advertising before apply-
ing for work. When possible, De-~
Nike uses two-column width. The
most effective and the most recent
ads are reproduced on page 132.
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SHRINKAGE in RESISTOR

Today when shortages exist in
materials and labor, every avenue
of possible saving must be investi-
gated to find ways by which pro-
duction can be increased and made
more efficient.

Army and Navy specifications are
putting new demands on produc-
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Shrinkage for fixed composition resist-
ors. Tests coverd two separate periods
as shown, different resistor groups
being separately recorded

tion lines, and in meeting these se-
vere requirements, some unexpect-
ed factors have been found to af-
fect production results to a surpris-
ing degree.

Recently the Radio Division of
the War Production Board—under
the general supervision of Ray C.
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MANUFACTURING

Effect of humidity in cutting output of units requiring close
tolerances. Air-conditioning expected to raise production

Ellis, director, and S. K. Wolf, in
charge of components—has been
conducting a survey of the resistor
industry. Conclusions from this
survey indicate that manufactur-
ing shrinkage in fixed composition
resistors is much higher than is
the case with other types of re-
sistors. This is mainly due to kinds
of materials used, to the effect of
close Army and Navy tolerances, to
moisture problems in the produc-
tion line, to the need for protection
against “moisture pick-up” once
the resistor is made, and probably
also to the need for more care of
electrical test equipment when the
weather is humid.

Narrower tolerances

Today the old 420 to —20 per
cent tolerance has been succeeded
by +10 to —10 per cent tolerance,
+5 to —5 per cent tolerance, the
+2 to —2 per cent tolerance and
many varieties of special toler-
ances. The majority of electronic
resistors now have to meet the 5
or 10 per cent tolerance.

Data from the resistor industry
indicate that, in dry weather (De-
cember 1942) the shrinkage or yield
of fixed composition resistors is
about as follows for resistors from
%4 to 2 watt size.

% Tolerance % Yield
20 90
10 75
5 45
2 20

Actual data are shown in charts
accompanying. Statistical anal-
ysis of these data, covering % and
e-watt types, shows that fixed
composition resistors from the
same source, of the same type and
produced in dry weather, will fol-
low the yield pattern given here:

wWww.americanradiohistorv.com

% Tolerance % Yield
20 89

10 50.5

5 335

At first glance one would assume
that this decrease is entirely due to
the severity of the new tolerances.
If such were the case the problem
of shrinkage reduction in fixed
composition resistors would be quite
simple.
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Wire-wound resistor shrinkage, at
various toleranee requirements. Per-
formance of various rating groups
shown by coded lines in graphs

But the WPB survey has shown
quite conclusively that yield for
any tolerance is always higher in
dry weather and low in humid
months. One manufacturer had
records that showed high yield in
specially dry weather, while two
companhies, who have used air con-
ditioning in the summer months
for their mold rooms over several
years, state that they would be
forced to shut down for from 3 to 4
INDUSTRIES ®
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months each summer without hu-
midity control. Furthermore some
of the large manufacturers who
make capacitors (which, in the
fixed composition field, require
much the same materials as re-
sistors) use moisture elimination
methods throughout capacitor pro-
duction. These facts would be suf-
ficient to indicate the need for the
introduction of moisture-elimina-
tion methods.

Results of moisture

But there is other evidence. Most
composition resistors are made of
powdered resistance materials
(often metallic in structure) with
a phenolic binder. It has long been
an established fact that low rela-
tive humidity and high insulation
resistance are definitely related.
For example, in the telephone field,
a controlled low relative humidity
was found to increase the average
inculation resistance of toll tele-
phone cable from 900 to 2700 meg-
ohms per mile.

Furthermore the phenolic binder
introduces “case hardening” prob-
lems which add to the problems of
the resistance materials. The rea-
sons for these marked differences
are due to the effect of relative hu-
midity on dielectric materials.
These differences include porosity,
structure of the material and the
tendency of such materials to case
harden. The relative humidity ef-
fect on moisture content of insulat-
ing materials can be visualized
through data compiled by Urguhart
& Williams on cotton regain shown
in accompanying curve. In addi-
tion Rutan, while discussing insu-
lating materials, stated that their
required chemical properties in-
cluded resistance to moisture. He
pointed out that surface leakage
can be augmented by surface mois-
ture and also that, in porous mate-
rials, or those containing appre-
ciable moisture, the volume resls-
tivity decreases. ‘“Surface insula-
tion resistance is dependent upon
the conducting power of a thin film
of moisture on the surface of the
insulating material.”

The seriousness of the case-
hardening problem with phenolic
materials has been pointed out by
technical representatives of both
the Bakelite and Durez Companies
who emphasize the need of drying
INDUSTRIES
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phenolic materials on receipt and
state that, if phenolic compounds
enter the mold with a moisture
content, nothing can be done to re-
move the moisture.

“Relative humidity”

What is this thing called relative
humidity? As air is heated it ex-
pands. Conversely when it cools it
contracts. As air expands, its abil-
ity to hold moisture increases and
as it contracts its ability to hold
moisture decreases. Therefore air
at a high relative humidity, when
cooled sufficiently, will lose some of
its moisture content by this squeez-
ing process. In the outside atmos-
phere this means rain, snow, halil,
sleet or fog. By the cooling proc-
ess air-conditioning equipment re-
moves excessive moisture and then
reheats the air to obtain the de-
sired humid, or moisture, content.
The relation between the amount
of moisture in the air and the
amount of moisture which that air
“could hold,” is known as the per
cent of relative humidity.

An alternative method of hu-
midity control exists which consists
of removing moisture from the air
by means of silica-gel. In this case
two or more silica-gel tanks or con-
tainers must be used. When one
“bed” of silica-gel becomes saturat-
ed with moisture it must be re-
moved from the “line” and reacti-
vated into dry silica-gel by means
of heat. In the meantime a second
tank or container of silica-gel is
introduced in the air circuit. An-
other method consists of passing
the air over dessicators containing
calcium chloride, lithium chloride
or some similar drying agent.

Therefore the maintenance of a
fairly low relative humidity, during
the production of fixed composition
resistors, would affect the results of
electrical tests on resistors and
would improve yields for composi-
tion resistors of the fixed type
under severe tolerances.

Dry materials

Careful consideration of the pro-
duction process and the application
of a fixed relative humidity, will
quickly lead to the conclusion that
the materials entering the mold
must be dry, the molding process
must be under a controlled humid-
ity, the molded resistor must be
protected against regain of mois-
ture by the application of some
type of insulation and the electrical
testing equipment could very well
be located in a controlled atmos-
phere.

The fact that most electronic
fixed-composition resistors carry 5
or 10 per cent tolerance very def-
initely limits the overall yield in
dry weather to 50 per cent. In hu-
mid weather a yield of 35 per cent
is very likel