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Trained on the Target ...
Thanks to Mallory Approved Precision Products

NATION.-WIDE ’

SERVICE THROUGH
253 SELECTED

DISTRIBUTORS

in the laboratories of a leading institution, electronic wizards have worked out a Yankee
invention that’s going to he!p Uncle Sam’s anti-aircraft gunners bring e down far more often.

1’s an electrical control apparatus that works in conjunction with a modern listening
device. When a plane is heard . . . within a radius of 30 miles . . . this new electronic instru-
ment predicts the plane’s course mathematically, then helps aim and fire anti-aireralt
guns antomatically. Its aecuracy is uncanny.

This new anti-aireraft “predictor”, like many other military devices, includes such Mallory
Approved Precision Products as switches, condensers, volume controls, jacks and plugs,
which were supplied to the inventors by their neighboring Mallory Distributor.

Electronic engineers in many rescarch laboratories . . . working on both military and
industrial devices. .. have learned that it pays to keep in louch with the Mallory Dis-
tributors nearby. In many cases, the Mallory Distributor acts like a branch of the pur-
chasing department . . . helping engineers to make out specifications quickly and easily,
speeding up ordering and delivery of Mallory parts, and climinating vards of red tape.

There are 253 Mallory Distributors from coast to coast . . . readv to serve vou efliciently
whether vou need electronic parts for test or experimental work, for replacements in plant
equipment, or for manufacturing some clectrically operated product.

Write today for free
Call vour nearest Mallory Distributor today. Ask him—or write us if vou don’t hnow lc::ll:(:Ivollfu:»l:»;'\ll«klll'lf,lllf
his name—for your free copy of the latest Mallory catalog . .. used as a buying guide in g,rp0ed Precision

the aeronantical, automotive, clectrical, geophysical, radio and other industries. Products.

P.R. MALLORY & CO., Inc. INDIANAPOLIS, INDIANA « Cable Address—PELMALLO
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*¥“In your opinion, is any particular line of

resistors superior to the others?™

This question was put by an independent research
organization to a country-wide list of Engineers and
Fxecutives in the eleetronies field. No brand of resis-
tors whatever was mentioned in the questionnaire.

Result: IRC was voted “superior’ by more than

1RO flies the flaw of th twice as many as named any other single brand.
Army-Naey Production 4ward

INTERNATIONAL RESISTANCE COMPANY

405 N. BROAD STREET +« PHILADELPHIA
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’ 3 To Build the Machines
A to Build the Tools
‘t | to Beat the Axis

U.S. Navy Oficial Photo

Tubes for INDUSTRIAL electronic devices that help to increase production
are regarded as no less important than the use of such tubes in some military
communications needs. Consequently, they are available to manufacturers of

essential INDUSTRIAL electronic equipment.

AMPEREX power and rectifizr tubes are incorporated in many of these new

machines that make the tools . . . and forge the weapons . . . to defeat the Axis.

If you have a problem in which electronic tubes are required for machines

that will help to speed war production, consult our engineering department.

AMPEREX ELECTRONIC PRODUCTS

79 WASHINGTON STREET L BROOKLYN, NEW YORK




elopment
problem that could
hest be solved by a
new electronic tube
with characteristics
not now available?

The Raytheon Laboratories are pre-
pared to undertake such development
assignments provided only that (a) The
new tube would make possible new or

greatly improved equipment for the suc-

cessful prosecution of the war either on
the field of battle or on production lines.
(b) The tube would have wide enough
uses to warrant the development expense.

1ddress correspondence 10:
EXECUTIVE SECRETARY
RAYTHEON MANUFACTURING COMPANY
SSCHAPEL STREET, NEWTON, MASS.

ENGINEERS WANTED! Raytheon’s vital wartime assignments are in the
field of electronic development. Have unusual opportunity for engineers who want
to be connected with important war assignments. At Raytheon you would work
with some of the best known research specialists on tubes and equipment. Write

SPECIAL ENGINEERING PERSONNEL.

-
Raytheon Manufacturing
Company
Waltham, Massachusetts
DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES FOR THE NEW ERA OF ELECTRONICS

ELECTRONIC INDUSTRIES ° November. 1912



Dependable Men
Dependable Equipment

Dependable Transformers

U S. Armny Slqndl :
When seconds are the determining factor in success or fail-

Olhcial Photograpt

ure of an attack ... When lives depend upon the perfect
operation of communications equipment . . . then engineers
insist upon dependable transformers. Thordarson transformers
are engineered to give high quality performance under every
operating condition.

THORDARSON

ELECTRIC MFG. CO,
500 WEST HURON STREET, CHICAGO, ILLINOIS

Fransformer Speccelists Sticce /8 75
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Twenty-two hundred pounds
of Constant Voltage...

Somewhere on the industrial firing line this
huge 3-phase unit is taking its place with
the thousands of other Sola Constant Voltage
Transformersthatarerenderingdistinguished
service in winning the all important battle of
production.

This war has placed a premium on pre-
cision. 1t demands a steady flowing produe-
tion line of all materials of war,

In the industries that are geared to war
production, Sola’Constant Voltage Trans-
formers are one of the principal contributing
factors towards the maintenance of peak

Write for

Bulletin
DCV-74

SOLA CONSTANT VOLTAGE TRANSFORMERS

ELECTRONIC INDUSTRIES ° November, 1912

efliciency, twenty four hours a day, seven
days a week.

Dayv and night, without manual control or
supervision, Sola Constant Voltage units are
transforming the unreliable voltages of
heavily loaded supply lines into perfectly
regulated power—on the production line, in
the laboratory or in the field—protecting
vital precision machines and instruments
against line surges or loss of efliciency.

We have helped hundreds of industrial
plants solve their most perplexing problems.
We can help you solve vours

SOLA

2525 Clybourn Avenue
Chicago

ELECTRIC COMPANY
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That which is past is gone
and irrevocable, and vise
men have enough to do with
things present and to come.

BACON

Superior might have done more
All Industry could have gone further
Every Government Agency set up to

direct War Production hoped to do better

All U. S. Services—Army, Navy,

Marines, Air Corps— expected more
to be accomplished . . . BY NOW
*

But wchy cry about what might
have been ?
*

Let us follow Bacon’s philosophy and
be wise enough ““to do with things
present and to come.”’

*

With eyes front and no looking back
our objective is more easily reached.
Let us act like men, be vigorous and

do away with petty things.

SUPERII

SUPERIOR TUBE CO., NORRISTOWN, PENNSYLVANIA

Tubing from 55" OD down...SUPERIOR

BRAWN % Welded and drawn
“Monel’” and *“Inconel”. SEAMLESS
and Patented LOCKSEAM Cathode Sleeves.
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Y This tiny relay weighs less than an ounce but it's a cocky and energetic little bantam
.. . full of life and fight—in a small way, of course—but plenty sufficient for its job
in aircraft and radio where small size and light weight are at a premium. And tough,
too ... tough enough to withstand 10 g's vibration. Like to know more about it? A post-
card will do—ask for Bulletin on the 195 series. No obligation.

GUARDIAN @ ELECTRIC

CHICAGO, ILLINOIS

LARGEST LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY

8 ELECTRONIC INDUSTRIES * November, 1942



¢ //ANY of you now engaged in vital
war work have long been familiar with
the dependability of Ohmite Products.
Their wide use in planes, tanks and ships,
in walkie-talkies and field units, in com-
munications, test apparatus and other
electronic equipment, gives you added
assurance in dealing with today’s resis-
tance-control problems. It is also the
best assurance for their application in
the development of new devices to defeat
the enemy and build for tomorrow’s
peace. Units produced to Government

specifications or engineered for you.
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Rbhecosrars - Resistors
Top Switches

OHMITE MANUFACTURING COMPANY
4984 Flournoy Street  *  Chicago, U. §. A.

Helpful 96-page Catalog and Manual

Write on company letterhead for complete Catalcg and
Engineering Manual No. 40. Helps expedite the solu-
tion to resistance problems. Gives valuable informa-
tion on the selection and application of rheostats,
resistors, tap switches, chokes and attenuators.
Contains useful reference tables, dimensional
drawings, important engineering data and

a manual of resistance measurements.



GAPACITOR GUIDES

a BUSY ENGINEERS . . .

These new catalogs will help every engineer! They have
been specially designed so that “he who runs may read”
— and will simplify your capacitor-preference problems.
Your letterhead request will immediately obtain any or

all of the three catalog sections shown.

ELECTROLYTIC CAPACITORS:

Thirty-two page Catalog 12 — Section A. Complete
illustrations and descriptions of both wet and dry
electrolytics for every purpose. Includes special
constructions, such as low-temperature types for
Government and industrial requirements.

32 pages

PAPER CAPACITORS:

Forty-eight page Catalog 12 — Section C. Complete
illustrations and descriptions of all types of paper
capacitors, including oil types, for broadcast and
transmitting circuits. Also incorporates special types
for unusual electronic applications.

48 pages

MICA CAPACITORS:

Thirty-two page Catalog 12 — Section E. Complete
illustrations and descriptions of a wide variety
of mica capacitors for both broadcast and trans-
mitting applications. Includes many special con-
structions.

MICA CAPACITOR COLOR-CODES:

Industry color-coding standards are clearly defined
in separate Solar Form MCC-1, available to all
capacitor users.

32 pages

SOLAR MFG. CORP. Bayonne, N. J.



Radio Communication Systems
DESIGNED AND ENGINEERED TO FIT SPECIAL NEEDS

LA

ELECTRONIC INDUSTRIES ° November. 1942 11
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‘% Ward Leonard is in a unique position.
- Practically all of the electric controls

Im they made for peace-time service meet urgent
‘at.w&_ needs for war-time production. Manufacturers of
- @ Q equipment for the Army, Navy, and Air Corp will
" % K% probably find their exact requirements for electric
‘J'-t ‘Lt? controls in the Ward Leonard Line. Special Con-

trols and Control Assemblies are also available to
meet special requirements. Send for complete
data bulletin.

Electric control (WL) devices since 1892.

WARD LEONARD ELECTRIC COMPANY, 61 SOUTH STREET, MOUNT VERNON, NEW YORK

12 FLECTRONIC INDUSTRIES ° November, 1942



‘4” holized the might of Nations at War,
‘ the term possessed a vital signifieance

f

;‘(( LONG BEFORE “UNITED” sym
4

in electronics.

“United " expressed the vision of a com
pany that undertook te pool, under one roof, the
skills of distinguished technicians. engineers and crafts.

specializing solely in transmitting tubes.

Under the serutiny of these electronic specialists have

come scores of transmitting tubes, built to a degree of
precision, hitherto unknown

Today, the products of “United” are performing flaw

lessly in key sockets in conntless transmitting instruments
of our armed forces. Tomorrow-—tempered under the fire
of war—*United” products of advanced technical design
will meet the exacting post-war requirements of Radio
Communications, Physiotherapy and Industrial Elec

tronics. Look for the name “"United™” on each tube

UNITED ELECTRONICS COMPANY

NEWARK

S—
\/
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Exclusive features of this compact power rheo-
stat assure vou 25% more capacity for hand-
ling possible overloads,—and consequently
more heat dissipation —less temperature rise without taking up more
space. The deeper winding form gives more wire, more surface area.

Our patented contact system, completely enclosed in the body of the
rheostat, makes possible a maximum depth of winding space for anv
given back of panel space. The metal-graphite contact shoe. molded
on a coiled pigtail, is the sole sliding clectrical contact. It travels
smoothly on the inside circumference where the turns of wire are most
closely spaced. Each turn is a separate resistance step.

The terminals are rugged screws integral with the hody of the rheo-
stat.—another exclusive advantage.

There are no organic parts to char, in this metal — poreelain vitreous
enamel construction. All live parts are enclosed to eliminate many
dangers and possible short circuits.

This rheostat is designed to give full protection from dirt and me-
chanical damage, as well as maximum ventilation.

Eight standard sizes in a wide range of resistance values — tandem
fittings—tapered windings, cte.

We offer many other types of rheostats and resistors with important
exclusive advantages. Please consult us.

HARDWICK, HINDLE, Inc., Newark, N. J., U.S. A.

ELECTRONIC INDUSTRIES

November, 1942
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OUR NO. 1 JOB TODAY

You who know the important jobs elec-
tronics are doing today, realize that our
No. 1 job is to supply the Army, Navy
and War Industries with the tubes re-
quired to win this war.

Westinghouse technicians in research,
engineering and manufacturing are work-
ing round the clock to meet the schedules
and anticipate future requirements.

YOUR NO. 1 PLAN FOR TOMORROW

These same Westinghouse technicians will
be richer in electronic knowledge and ex-
perience and prepared to apply the magic
of electronic tubes to your peace time
problems, when the war is won.

And Westinghouse electronic tubes will be
available for all types of electronic appli-
cations, designed and manufactured by men
who know how to put electronics to work.

VVestmghouse

ELECTRONIC

November, 1942
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RATE OF EYACUATION ON
STANDARD EQUIPMENT:

Altitude

10,000 feet
20,000 feet
30,000 feet
40,000 feet
50,000 feet

Time
1 minute
2 minutes
3 minutes
5 minutes
7

17 minutes

Sands of the Desert!

® In Egypt, that’s the daily stint
of these giant Flying Fortresses.
And delicate instruments on their
panels have to stand the gaff—
from biting cold to scorching
heat!

The "TENNEYZPHERE' High
Altitude Chamber is built for ex-
acting tests of instruments that
have to undergo just such punish-
ment. These units meet the test
requirements of all U. S. Govern-
ment Agencies: Army Signal
Corps, Navy Bureau of Aeronau-

tics, National Advisory Commit-
tee for Aeronautics.

Standard range of temperatures
run from —40° to 150° Fahrenheit
a range that can be widened or
narrowed to meet special require-
ments. Observation ports, permit-
ting full visibility, are sealed to
preventinterior condensation.The
interior of the "TENNEYZPHERE”
Chamber is scientifically air-con-
ditioned to meet the engineer’s
strictest requirements as to pres-
sure, temperature and humidity.

For illustrated booklet describing Tenneyzphere High Altitude Chambers
Constant and Variable Temperature Baths, Humidity Chambers and
All-Weather Rooms, with tables giving specifications for many important

installations write Dept. EI.

TENNEY ENGINEERING, INCORPORATED

8 ELM STREET,

MONTCLAIR, N. J.

ELECTRONIC INDUSTRIES ° November, 1942
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INSULATING

AN

OUTSTANDING
NEW CERAMIC
INSULATION
VITAL TO THE
WAR EFFORT —
WIDELY USED
IN MEETING
DIFFICULT
INSULATION
PROBLEMS

MATERIAL

MONG the many developments accelerated by
- the war, Mycalite has become known as the

outstanding improvement in insulation material. It
has solved problem after problem. of the toughest
kind.

Mycalite was quickly recognized as a material vital
1o war production. In addition to its much-needed
electrical characteristics, Mycalite is machinable to
high precision. No. 4 and No. 8 have been accepted

by both the Army and the Navy.

If you are facing a critical or difficult insulation
problem, we will welcome the opportunity for a dis-
cussion. Perhaps Mycalite is the very thing you need.

Characteristics

As shown in reports of independent

No. 4 Testing Laboratories No. 8
6.68 Dielectric Constant (Dry) 6.75
6.73 Dielectric Constant (Wet) 6.70

.00240 Power Factor (Dry) 00164

00241 Power Factor (Wet) .00231
1.60 Loss Factor (Dry) 1.11
1.62 Loss Factor (Wet) 154

630 Volts Per Mil

Mycalite

FTRONS

1 lreiAMIS-

70 CLIFTON
BOULEVARD

Dielectric Strength

in our new and enlarged plant

660 Volts Per Mil.

IS MADE EXCLUSIVELY AND MACHINED
TO SPECIFICATIONS BY

CLIFTON
NEW JERSEY

FLECTRONIC INDUSTRIES * November, 1912
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l'lcse are times when cveryone's highest privnlcgc is to
serve in cvery way he can. It is not plcasant to turn
one’s back on old {riends, but this is not the (lay for
half effort or equivocation,

We count ourselves fortunate that we have a substan.
tial contribution to make. Connecticut’s skill in precision
electrical engineering and manufacturing has been devel
oped since the early da_vs of the telephoue. Its experience
in the manufacture of military materiel extends bacl

through the first World War. Its engincers are scasoned

i witest te carrced,

in assisting Army and Navy experts. It is geared for mass
production with lal)oratory precision, thus speeding our
war effort l)y minimum waste of time and materials.

And so once more we find ourselves worleing‘ hehind
{orbidding barriers, surrounded by alert guards, thinking
w Ilo”y in terms of all-out effort for victory. This does not
wmean that our peacetime customers have been forg‘oltcn.
To the contrary, we feel that in giving cveryl]ning‘ we
have to the ]nr.‘,cst i()l) in American Ilistory, we can best

earn the ri,:'lll to be remembered when peace is won.

Research, Engineering, Precision Manufacturing

EFLECTRONIC INDUSTRIES °* November, 1912



TYPE 850 High Frequency, High Voltage Unit

Capacity ranges 10MMF to 100MMF and
intermediate values. Available either Zero
or Max. Negative temperature coefficient.
Standard tolerances as to coefficients and
capacity. Size %" long. .765"” diameter,
exclusive of terminals.

Power Factor .05% does not increase with
ageing. Voltage rating 5000 volts D.C.
A.C. voltage rating varies with frequency.

Terminals available in two types; same as
Type 840.

ELECTRONIC INDESTRIES ° “November., 1942

TYPE 840 High Capacity

CENTRALAB: Div. of Globe-Union Inc., Milwaukee, Wis., U. S. A.

Available in any temperature coefficient
from zero to —.00075 mmf/mmif/C".

(1) Zero Temperature Coefficient up to 1500 MMTF.
(2) Negative Temperature Coefficient up to 3000 MMF.

SIZE: .780" diameter Steatite tube — length varies
with capacity and temperature coefficient.

500 MMF NTC approximately %" long.

1000 MMF NTC approximately 1" long.

500 MMF ZTC approximately %" long.

1000 MMF ZTC approximately 1%2" long.
Power factor of .05% — does not increase
with ageing.

Voltage rating — 1000 volts D.C. Leakage
more than 10,000 megohms.

Terminals — two types available:

(1) Lug .030" thick threaded for 6-32 ma-
chine screw, or conventional soldering

(2) Axial mounting post with 6-32 ma-
chine screw thread.
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"EIGHTING” MICROPHONES
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decade ago Allen B. DuMont had an
idea —and a fond hope: to make the
cathode-ray tube an everyday. commercial,

mass-produced device at a within-reach price.

Today that idea and hope are fully realized.
Rugged DuMont cathode-ray tubes are used
under the most gruelling conditions in plants,
out in the field. in laboratories, by technicians

and workmen alike.

And DuMont pioneering continues. Constant
refinements in design and construction; im-
proved production methods: a steadily growing
fund of application experience — these are all
yours when you specity DuMont cathode-ray

tubes and Dumont oscillographs. Write for data.

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic + New Jersey
Coble Address: Wespexlin, New York




Time is an important dimension of Accuracy

IN the strict meaning of the word, accuracy 1s
not a measurable thing. An electrical instru
or it isn’t accurate.
There can be no more or less, no “almost”.

ment 1s either accurate

But there is one important way instrument
accuracy can be qualified—if not in terms of
“how much’’, then in terms of “how long”.

How long will Simpson Instruments stay ac-
curate?> Examine the Simpson movement and
vou’ll find vour answer. First of all you’ll find
heat-treated, aged magnets—carefully sclected

springs, tested and tempered for permanent re-

SIMPSON ELECTRIC COMPANY,

ALL POPULAR STYLES,
SIZES, RANGES

.

siliency—specially processed pivots, completely
Simpson-made.

But most important of all you’ll find a funda
with
soft iron pole pieces for absolute accuracy, and
full bridges at top and bottom that hold the
moving assembly always in perfect alignment.

mentally-better, stronger construction,

If vour requirements are vital enough to give
you the right to buy instruments, they are vital
enough to rate the best. To those who have
learned to measure accuracy in terms of “how

long”, best can only mean . . . Simpson.
’ y ¥

5216 Kinzie St., Chicago, Illinois

) | &

a | |

MODEL 260
High Sensitivity
Tester

Here a typical exampl f
;‘ y A (‘
n Five ¢
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74K PARTS ».. RECOGNIZED
for theor dependabllily wndey fore

Again Utah Carter parts are proving their depend-
ability.  In scores of different products they are
meeting innumerable requirements—in all branches
of the Services—Signal Corps, Army, Navy, Air
Corps and important civilian communications. Be-
cause dependable performance is assured at every
Utah the
protected.

yoint woper functioning of the entire
- &

unit s

UTAH RESISTORS have a minimum of
o separately tired coats of vitreous
cnamel, forming a hard glassy surfaee.
Resistors are available rrom 5-200 watts,
Also

either a~ fixed,

tive Lypes.

tapped or adjustable. non-indue-

UTAH JACKS owe their popularity to their compact size

and high quality. The unique and patented design of the

“tmp” Jdack makes it ghe smallest jack to tit standard
phone plugsz. Long and Short. Frame types C]

also ro meet standard plugs Special 3\\ =
Jacks to mece Signal Corps and Navy

specitications,

B, o
\ ',‘ iy

General

ELECTRONIC INDUSTRIES °* November, 1942

Offices

UTAH SWITCHES are muule 1o meet the
circuit and space requirements vou need.
\vailable in the Long and Short Frame and
“lmp’’  types, Small and rhey
are built to take minimum size.

=9

-

compact,
panel

UTAH PHONE PLUGS are designed to meetr your needs
—whether it's application, size or (ype. Two and three
conductor  types, are compaet,
sturdy and fit stand-

they
and dependahle,

- ard phone  jacks, Utah is manutac-
- trring Ay Signal Corps type 1’L-35 plug.

UTAH TRANSFORMERS ave rully gnaranteed, Absolute

installation prevents them rrrom breaking down even under
extreme agmospheric conditions. ‘The complete line per-
mirs Utah transformers to meet your require-

ments in choke, input, outpur staller "%

capacity transformers, |

I

Write for full details today.

Utah

Speakers and Vibrators.

also manufactures Wircwonnd Controls,

UTAH RADIO PRODUCTS COMPANY

848 Orleans Street, Chicago,
1te [ r t 3 0 s
Utaradio,

and Factory: INinois

King Street, W

SPEAKERS

VIBRATORS ¢ TRANSFORMERS ¢ UTAH-CARTER PARTS

29



MYCALEX CORPORATION OF AMERICA

announces

Greal News'

BOTTLENECK IS BROKEN!

GENUINE

INSULATING
MATERIAL

THE INSULATOR

(Leladiess | Grade)
is ready, on hand, for
IMMEDIATE DELIVERIES

in sheet form

® MANY commpanies wailed
thank them) ..

- patiently (for which we
bhecause there just wasn’L any way al that
time lo supply the quantities of MYCALEX Insulating
Material (Leadless Grade) that our war work demanded

® NOW THINGS ARE DIFFERENT. Our stepped-up
production is clicking. The works are humming. The na-
terial is readv. Gentlemen: What are your requirements:
PRIORITIES will, of course. continue Lo play a part in eur

own allocation of material until we are sure thal defense
needs will ot be hampered. But we anticipate little dif-
ficulty in supplying all needs.

® MYCALEX lnsulating Material is a ceramic, of greal
mechanical strength, made in 14” x 18” sheets of 9 thick
nesses (U&7 to 17). Used with great success in electronics
mining, railroading, aviation. utilities, many other fields

where low-loss characteristics are vilally necessary.

MACHINEABLE:

Your own mechanics can
machine parts to accurate
dimensions. Or, send ns
specifications  for  quota-
tion of cost and delivery
schedule of parts  fabri-
cated in our large. modern

tmachine shop.

@ FREE BOOKLET \ours on request. Describes uses. instrucls in machining technique, shows

examples of intricale parts made of genuine Leadless MYCALEX Insulating Material. Write to

Exclusive American Licensee under all British patents:

MYCALEX CORPORATION OF AMERICA

60 CLIFTON BOULEVARD (Dept. 6L)

CLIFTON, NEW JERSEY

#
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FLECTRONIC
DESIGN

THE BROWNING LABORATORIES are specialists in

the design and production of electronic equipment.

THE BROWNING ELECTRONIC SIGNAL SYSTEM, de-
signed for boundary protection, is on guard night and

day at various vital locations.

THE BROWNING TYPE S-2 FREQUENCY
METER is being widely used to check the
frequencies of both FM and AM transmitters
employed by police, utilities, and emergency

services. Its salient features are:

4 Custom built and calibrated for specified
frequencies.

% Accuracy greater than .0059

% Cathode ray indicator allows accurate visual
checks.

% a.c.-d.c. operation.

BROWNING
TYPE S-2

FREQUENCY
METER lnCH-EST-ER maAass:

FLECTRONIC INDUSTRIES ° November. 1912



MAKIMUM -~ TEST

CAPACITYMETER

_ = —

The new Radio City Product’s Electronic Multitester Model
662 combines sensitivity with maximum utility and flex-
ibility. Simple to read—simple to use, this instrument is
suitable for either production line or accurate labora-
tory test purposes; in extensive use by U.S. Signal Corps.

e Here are a few of the outstanding features of this unusual instrument:

A genuine vacuum tube voltmeter on A.C.
s A.C. Voltmeter measures signal and output
voltages * Comprehensive capacity meter reads
directly in microfarads—40,000,000 to 1 ratio
* No danger of shock on law capaecity meas-
urements-—-no test leads to short—no resetting
when changing ranges * Meter cannot be dam-
aged by checking live resistors or by using a
low range scale on high voltuges « Voltmeter
readings taken without atfecting constants of
circuit being checked * Matched pair multiplier
resistors 1% accurate ¢ Regulator tube and
associated cireuits control line voltage fluctua-
tions * 2% accurate 47" miecroammeter.

—

\ C
KRADIO /7Y PROPUCTS CO.,/NC.

127 WEST 26 STREET -

RANGES:

D. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Sensitivity : Input Resistance 160 megohms
(high ranges): 16 megohms (low ranges).
Range: 0-6-30-150-600-1,500-6,000 volts.

A. C. VACUUM TUBE VOLTMETER-DIRECT READING.
Input capacity only .00005 mfd. Input resist-
ance 160 megohms (high) and 16 mesxohms,
(low).

Range: 0-3-6-30-150-600-1,500-6,000 volts.

+ OHM - MILLIAMMETER—MODEL 423

Meter sensitivity 2,600 ohms per volt. 5
D.C. ranges 0-1,000 volts. 4 A.C. ranges
0-1,000 volts. 4 D.C. ma. ranges 0-1,000.
4 ohmmeter ranges 0-10 megs. db. range

minus 10 to 55. Meter 2% accurate.
In portable case, complete. . . ... .. $2595
. ~ L x— p——

VACUUM TUBE OHMMETER-DIRECT READING.

From the lowest scale division .1 ohm to 1,000
megohms.

Range: 0-1,000-10,000-100,000-1 megohm -10
megohms-100 megohms-1,000 megohms.
VACUUM TUBE CAPACITY METER-DIRECT READING.
Accurate measurements from .00005t02,000 mfd.
Range: 0-.001-,01-.1-1.-10-100-2,000 mfd.

Supplied in rugged, welded, crystalline gray fin-
ish steel case. Size: 94" x 9% x7X".

Complete ready to operate............ .
Model 662 V-7 with 8" meter........ $61,50

Other instruments in the complete line
of R.C.P. electronic and electrical test
instruments described in catalog No. 126.

1f you have an unusual problem calling
for either laboratory or production line
test instruments, our engineers will be
glad 1o cooperate in finding the most
efficient and economical solution.

NEW YORK CITY

MANUFACTURERS OF QUALITY — ELECTRONIC LIMIT BRIDGES — YACUUM TUBE VYOLTMETERS — YOLT - OHM - MILLIAMMETERS
SIGNAL GENERATORS — ANALYZER UNITS — TUBE TESTERS — MULTITESTERS — APPLIANCE TESTERS.
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A cymbolic mierpretation of Ihe tele
L

What is America’s NEXT great industry?

10 pull America out of the depression that

followed the Brst Wotld War

Until that day comes. few can cnjoy the
on. But you can preparc for
an earliet tomorrow by buying \Var Bonds now’

n television has mot halted.

Out of Farnsworth's » £ for the pation is 1ising
and decisively. 2 surer knowledge of this miraculous sCience:
\When peace com and Farnsworth is bringing 10 it work the
world will open up Many marvelous things knowledge gained through 15 long years of
awat the day of Victory: among them, the ful* research and discovery and 14 years expenence The Government needs your investment and
flinent of a great dream — television 1 he  in the precision manufacture of the Capehart ‘0u. 100, will be building sou \dly for the future.
howtes of the nation Phonograph-Radio. \when you may want 10 purchase 2 home, a car
Farnsworth was a pioneey in television T Consider the pant television will play in the an airplanc, 2 ielevision set
Today out labora-  conversion of our national economy from a war: Meanwhile, watch Farnsworth. 1t is our put
ctime basts. Aftet the war tele pose that the name of Farnsworth shall loom
d clear upon the future’s magic screen

search and development
ged to the limit of  time to 2 peac
cular growth of bright an

(ories and plants are engd!
duplicate the spectas
4 hogio Corporation. Fort Wayee tngiana

Thiene is just onc task before the American But progress ¥
lc today and that s 1o win the war. quickly
pleasures of televisi

es a new and brightet

capacity in producing fine clectronic equip- vision may
ment fur our srmed forces all over the world.  the automobile industry which did se much elevision.

and Receivers Aireratt Radio Equipment | the
panamuse, and the Farnsworth Phonograph-Raties  serm-eren 1

ELEVIQION

dio and Television Transmitters
the Capehart, the Capehart-

. Manulacturers of Ra
Farmsworth Dissector Tube,

AT W SWOBT“ o

© Here is

another of Fa .
CdVertising How ronming i r.nsworth’s distinguished new serie f .
Newsweek and U. S g in Life, Fortune, Business Week, Ti T; of television
. S. Ne , ime, e Ne
becomes a living realit WS, When the war is finally won w Yorker,
R P ity in the homes of the nation and television
ELECTRONIC IN e outstanding in . , you may be sure th
i INDUSTRIES musical reproducti at
! S ° uction and televisi
sion fields.
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e Provide dependable compensation for
frequency drift in high frequency communications

ITH the supply of high grade mica becoming

o

Q - — | . .

= B more limited each day, standard Erie Cera-
3 X | . . . . .

“ §|_i_ms—uun_to ——— l micons, which employ a ceramic dielectric, are

X X4 . .
g CERAMICONS N helping to relieve this shortage.
S| ER NON-INSULATED
gl CERAMICONS The inherently stable retrace characteristics
« |
- of Erie Ceramicons with respect to temperature
e — . .

= insures dependable compensation for trequency
S drift. When properly used, one of these small,

silver-ceramic condensers will accurately com-
pensate for drift caused by temperature changes
in any number of components in the circuit.

Erie Ceramicons are made in nine different
temperature coetticients from + 120 parts per
million per °C to —750 parts per million per °C,
according to tentative RMA standards. Insulated
Ceramicons are made in capacities up to 375 mmf;

MAXIMUM AVAILABLE CAPACITY IN MM

PI20  MPO NO30 NOBQ NISQ N220 N330 N470 N750

ct - i i 1
i Sl ek Sk e non-insulated units up to 1100 mmi, as shown in

the table at the lett.

We suggest that you check your specifications for silver mica and other types of
mica capacitors for possible change-over to Erie Ceramicons. Write for data sheet
which gives complete characteristics of Erie Ceramicons.

A,

- TORONTO, CANADA.
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WESTON ELECTRICAL INSTRUMENT CORPOR

ELECTRONIC INDUSTRILS °

Recerres the sbvmvy-Nar Yy “E7 o oAreard

**On LEADERSHIP vests the responsibility for
getting things done”

Only shore months ago, the instrument goal in
this mechanized war seemed unattainable. In almost
unbclievable quantities instruments werc needed for
our huge plane program—for a two-occan navy—for
tanks, guns and walkie-talkies — for our arsenals
and factorics — and for countless new devices of war.

To approach this goal meant far more at WESTON
than the mere addition of factory and laboratory
equipment, and the usual worker-training program.
It meant impar:ing to untrained hands the skill and
instrument sense which ordinarily takes years to

November, 1942

acquire. For it's this rare instrument sensc, backing
up sound engincering, which has becen responsible
for WESTON's continued leadership.

This "E"" award to the workers at WEsTON—the
first to any group in this specialized ficld—means rec-
ognition of their efforts in striving to attain the goal
in numbers, while never relinquishing the WESTON
quality ideal.

And to our courageous fighting men everywhere,
it conveys the assurance that they can depend on the
men and women at WESTON to continue furnishing
the essential instruments in ever increasing quanti-
ties ... wutil victory iswon.

ATION, NEWARK, N. J.
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ELECTRONIG KEEPS IT “ON THE BEAM!"

@ A specially designed Electronic Power Supply
will hold this 200-inch telescope of Mount Palomar
Observatory accurately on its objective when it
photographs new outposts of the universe for the
first time! Objects, far too distant for visual obser-
vation, will be recorded on long-exposure photo-
graphic plates. The Electronic Power Supply, in-
corporating frequency synchronization, will help
keep the telescope trained on its object throughout
the long period of photographic exposure.

Electronic specializes in vibrator-type power
supplies, designed to convert DC to AC or to higher
voltage DC. An outstanding Electronic develop-

Uy emees

ment has heen constant frequency. or controlled
variable frequency converters for synchronizing
two or more electrical units.

The M1t. Palomar installation is but one example
of the resourceful engineering, precision manufac-
ture. and ontstanding performance which have
made Electronic Power Supplies so ¢fective on
military aircraft, tanks. walkie-talkies, mobile am-
plifiers, jeeps, -1 boats! And after the war Elec-
tronie products and engineering service will be on
the job for you again—better and miore useful than
ever because of their combat experience!

ELECTRONIC LABORATORIES, INC, INDIANAPOLIS, INDIANA

D
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They work together better. ..
because they can talk together

From the inside of a tank
Clattering hell-bent

Over tough terrain

It's everyday business

To havz a conversation

With other tanks in your outfit
Half a mile away.

Yes, Uncle Sam's new tanks
Can talk with each other

Right in the middle of the fight
By means of modern
Radiotelephones.

That’s important to the tactics
Of this lightning-fast war
In which you must learn

-~ -

| ‘_._Said the 30-Tanner to the Light Tanks:
“We'll get the pill-hox
...Yau take the guns!”

To expect the unexpected
At any time . . .

And only close feamwork
Can win battles.

Modern communications equipment
Designed and manufactured

By I.'T. & T. associate companies

Is helping Uncle Sam

Coordinate his fighting forces

On land, sea and in the air.

The broad peacetime experience
Of . T. &T.

In the field of communications

Is proving its value in time of war,

InTernaTIONAL TeLepHONE AND TELEGRAPH CORPORATION 67 Broad Sireer, Neww Yors, N. Y.

?I = BB Associate Manufacturing Companies in the United States
I"..': o e l: | Internatonal Telephone & Radio Manufacturing Corperation

ELECTRONIC INDUSTREIES °* November., 1912 31
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PHOTOS COURTESY OF PAN AMERICAN AIRWAYS, INC.

WHAT IS INSIDE
A CLIPPERY

Well, take a look at the picture
above. Most of a Clipper’s equip-
ment is unfamiliar to the uninitiated,
but the clean efficiency revealed in
every detail needs no description
here. For in a Clipper, no detail is
too small to be important, and no
alibis are accepted. High as Pan
American Airways' standards are,

. “ "
National parts “‘measure up.

NATIONAL COMPANY, INC.

MALDEN, MASS.

.
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This is the Tool for the Job

One of the major problems in the war is the training of a sufficient
number of competent telegraphists. The machinery for this job was a problem
for McElroy engineers.

You are looking at the McElroy Tape Transmitter, Model XTR-442, fast
becoming known wherever telegraphy is taught. This particular piece of
equipment, when used in conjunction with the McElroy method, is one of
the reasons why operators assigned to monitoring can learn to receive dots
and dashes at speeds of 50 words per minute, after only 30 days of
instruction.

Model XTR-442 may be set to operate at accurately controlled speeds
ranging from 5 words per minute to as fast as 250 words per minute. Our
complete line of high speed transmitting and receiving equipment is available
to all training centers.

Engineering skills . . . efficiency in production . . . unmatched experience
in telegraphy . . . these are the qualities which are built into every piece of
McElroy telegraph apparatus.

McELROY MANUFACTURING CORPORATION

82 BROOKLINE AVENUE e« BOSTON, MASSACHUSETTS

FLECTRONIC INDUSTRIES ¢ November, 1942



SAVING 100% BRASS

v
MACHINED ROD TO SPUN TUBING
SAVING 50°% BRASS

.
Lo o,
R 4

BRASS INSERT AND SCREW O PK SCREW ONLY

IMARRARALRARRARRNRY
SIS Ny

G

DRAWN ALUMINUM TO BAKELITE
SAVING 100% ALUMINUM

Hl(]:ll ﬂ“ﬂ-“l
> Qo

SPACE FACTOR SAVING 0% COPPER

il S
GLASS INSULATED TO FORMVAR %

| " I * STAINLESS TO PLATED STEEL
SAVING 18 % NICKEL

DIECAST TO DRAWN
SAVING 70°% ALUMINUM

BLANKID LAMINATION TO SCRAPLESS

SAVING 35 % SILICON STEEL

We all know that our greatest problem today
lies in material shortages. The bulk of this prob-
lem ... and it can win or lose the war . . . lies
in our hands. A waste of materials, particularly
critical materials, in an engineering design
today, is as damnable as sabotage.

Here are a few cases in our organization:

1. On one job our redesign combined two
pieces of apparatus. The resultant unit,
while more efficient, is smaller than
either of the individual units. On the
basis of projected requirements, the
saving in aluminum alone is 500,000 lbs.

On this job our delivery schedule would
have been delayed five months for the
nickel iron core material and shielding
cases required. Redesign made pos-
sible a unit using silicon core material
and silicon shields with actually 10 DB
less hum pickup than the original.

In this job substitution of a drawn alumi-
num housing for a die casting effected
an aluminum saving of 70%.

Designs must be improved
constantly. Take a look at that
Job you have been running and
see whether an extruded rod or
a spun bushing won't save the
scrap involved in a screw ma-
chine part. Check with the Gov-
ernment Engineering Bureau
involved as to whether they
would not allow a change in ma-
terial to something lower on the
critical list. You will be surprised
at their cooperation.

Only when you can say to
yourself, "There isn’t one of my
designs left that can be reduced
in amount of material or to less
critical materials,” can you feel
that your share in the War Pro-
gram is effective.

UNITED TRANSFORMER CC.

150 VARICK STREET

NEW YORK, .
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Secereecy Is Delaying Radio Quitput

From studies which experts of the War Production
Board are now carrying on in radio factories, it be-
comes evident that our whole U. S. radio production
schedule is being held back because the bright ideas
and superior methods of one plant are not being made
known to other factories. An over-emphasis on
secrecy is putting up walls between plants engaged
in the same kind of radio production, so that efficiency
discoveries in one shop never get around to the others!

Investigation by government experts reveals that
every factory develops valuable production short cuts
and methods that save time, material and manpower.
Such improved techniques should be interchanged, not
only between prime contractors and their own sub-
contractors, but between all concerns on war radio.

Help Exchange Factory Short Cuts

To this end, Electronic Industries offers its services
as a patriotic duty to publish such improved manu-
facturing techniques for the benefit of all radio-engi-
neering executives who can apply them to their own
production problems.

Employees’ prize suggestions are valuable sources
of ideas, especially when illustrated with sketches and
diagrams. Photographs showing close-ups of actual
shop methods, workers, etc., are most valuable of all.
Where these are in restricted areas of radio factories,
the plant manager should get permission to take pic-
tures from the local Government inspector, to whom
the pictures will be turned over, the inspector to send
them to Washington, with request for release to Elec-
tronic Industries.

Let’s have ideas and pictures from your plant that
will help speed U. S. radio production nation-wide!

“*Electronic® Is The Word For It

‘Electronic” is a word that grows increasingly cur-
rent. A number of radio and non-radio manufac-
turers have recently added electronic divisions, and
are playing up prominently these new branches of
their activities.

The radio-parts distributors in June changed their
name officially and legally to the “National Electronic
Distributors Association.” And in recent months in
the RMA there has been a good deal of inside talk
about bringing the broader term “electronic” into the
manufacturers’ corporate name. A strong feeling
among some members is that “Electronic Manufactur-

FELECTRONIC INDUSTRIES ° November., 1912

ers Association” would better define the wide and di-
versified production schedules of its member-com-
panies, though this name might cause some confu-
sion with the name of another manufacturers’ group.
At the present time the whole matter of a change of
RMA'’s name is on the shelf, but may be taken up later.

Gen. Olmstead’s Vast Army

A wise and humane policy has dictated that the
present war shall be fought by the United States at
a minimum cost of human life, though at the outlay
of prodigious amounts of treasure and equipment.

This means an enormous mechanized outfit,—tanks,
planes, and ships,—and tying them all together, radio
apparatus on an undreamt scale.

The Signal Corps of the Army is now the largest
user of radio, and its operations are chiefly devoted
to handling radio equipment. A rapidly expanding
staff has resulted, until now under General Olmstead’s
command there are more officers and men than served
Napoleon, more than General Grant had in the Civil
War, and more than General Pershing led in the
Argonne in France!

Already the Signal Corps has contracted for about
three billion dollars’ worth of equipment,—an amount
of riches more fabulous, as General Olmstead’s friend,
General Harbord points out, than any sum total of
riches old King Croesus could ever have imagined!

OUR PLATFORM
FOR ELECTRONIC AND RADIO ENGINEERS

Flectronic Industries believes thal
WAR
Electronic and radio engineers owe their first respon-
sibility to winning the war.
LEADERSHIP
Because of the decisive character of electronic devices,
executive leadership must fall more and more to qual-
ified technical men.
DESIGN
Sturdy design and construction are needed in radio
and electronic devices. Quality and standardization
are essentials.
PRODUCTION
Coordinated with sound design, rapid and economical
production is the next great opportunity for electronic
progress.
EXPERIENCE
Electronic practice and advances in any field have
valuable lessons for engineers working in other elec-
tronic fields.
INFORMATION
(Outside of present military limitations) electronic
engineers are obligated to a free exchange of technical
information—from which each benefits more than he
gives.
PPEACE
In the post-war future, electronic devices will revolu-
tionize industrial and everyday life.
Electronic expansiou can be a major factor in solving
post-war economic problems, if the industry’s leader-
ship is adequate to its opportunity.
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Electronic tubes and devices
play n malor role on the tighting
fro . At left, staff sergennt
radio operator on YB-17 bomber
reports to his home base. Bomb-
ery use many eleetronie devices.

On the home fromt, other elee-
tronic devices speed production
ina bundrd ways. At right, pho-
tocel!s in plant of Moench Tan-
ning Co., Gowanuda, N. Y., control
brushes and hot water sprays in
sed chamber, to clean

paste from Iarge framed
plates to which hldes are glued
and conveyed through drying
oven. A natic operantion saves
time, does n better clen & joh,
frees a1 man for other war work.

Below, Douglax fir plywood pan-
els being stacked before bonding
with plastie resin by high fre-
queney  heating,  Elecetrostatie
heating electrode divides staek.
whiech may eonsist of panels of
different thicknesses. Top and
hott plates of hydraulie press,
at right. are grounded. High
frequencey bonding of plywood is

erlor to old gluing methods.

Electronie Devieces SPEED

Abone, Im Imecemdiary bombs in this vhotesraph were
Tmon 2 Fhe girl iy
naext s ati for quick,
mull ple brs zimg of exation with induction henting,

At right, «rs ti. pRoto-cells indicate (ombustion

=l cieney 33 iag denxit f haze In z " g us e e 0o pa B

atachs 0 Ime- f of one per ecent CO B © 0 .9 S x . . . : ;

Pi~tarrec 5 bailer roon of Parkehester It s . y 3 . . I { 3
2¢, 3ramx, A ¥, sltowing four Ess Haregages (top ¢

of wne) and cht-p:n recorder (at eatieme left).



AMERICA'S

Self-baaqieg electrenbe pot n-
thometer nmd recorder equ _pment
te wraph chznging tomrerntumres
of up # & ditfereat po nts at
once, in niwcraft fizta- tests. Je-
veloped hry Browa nxtrument
Company, the reecrder is heing
widely usec on Demgins B-19
nnd otlver planes, I} recerds dntn
faster than three or neore 1en
with pad~s :nd pere ls wml with
ten times s i arcaracy.

Elect ie device Tor nireraft, developel by
Minneapolis-Honeywell RegulatorCo., nseas-
ures ice for i on wings and operates de-
icers at eritienl mement. Minneap lisn-
Honeywell is engaged in mass production
of various electronie devicex for war efort.

W 1ecleo clectrvmic cquipment protect s vas-
tish kettles i Brooklyn plart o8 C. W. M.
Cnrter. Flnme failure device zunr:Is againast
exprlosions, vwhle n temperntmre ecntrel,
werked by de uiing of an osclilkiter by vane
«n galvanom *ter needle. pre¢eets vierniedh.

VAR EFFORT

rig 1te Photovolt cleetronie photometer in
vese af poant of U.S. Radinm Ceoerp.. New York, te
measire brightness of military “blackont but-

The photo-tube is enclosed in eyvlindrieal

cas?, wi a fitting te correspond with slze button
Lheing teaed. The de nmplifier is sensitive enongh
to cive rendable defiections even with low-hri
1685 s ireenft tr ent dials or viered r:
mn-ergbk, Batte opernted model is shown here,

Ik tronie Condrol Corp. photoelectrie

safetv eq nt used in n Weatern Eleetric plant.
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The SIGNAL CORDPS.

nwm,w.....nus}_{'jc GHIEF SIGNAL OFFIGER  J———d aovsonr comer |

ASSISTANT AND
DEPUTY CHiEF SIGNAL OF FICER

COMMUNICATION COORDINATION DIVISION = EXECUTIVE STaff EXECUTIVE CONTROL DIVISION
CRLCIOBINT OF apaarsTmaTion e MECIONATE W PLaNRING |
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CouireLNT STATISTICS & MOCEOUNLS MBS CAT 1O
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i Sranc onancH nzncn
SIGNAL SUPPLY ARMY PICTORAL ARMY  COMMUNICATIONS SIGNAL OPERATIONS
SERVICE SERVICE SERVICE SERVICE
s o (Bt ameTecTimn wEAT T | C i acva omm sgavic
The atlicial organization chart of the divikions awmil services of (he Nigunl Corpsx

General Ohmstend fesis ot one

the Nignal Carps” new witlhic=talkies

A Message to Radio Men

by MAJOR GENERAL DAWSON OLMSTEAD
Chief Signal Officer, U. S. Army

Readers of this magazine who are
connected with the manufacture of
radio and other electronic equip-
ment may already have come in
contact with the research, develop-
ment. and procurement activities
which the Signal Corps conducts on
behalf of the Army. Such readers
will have formed an idea of the tre-
mendous scope of the Signal Sup-
ply program.

For those who are not acquainted
with our program-—and only a lim-
ited number of Signal Corps officers
and engineers are familiar with the
entire program in all its ramified
aspects-—we may give an idea of its
magnitude by pointing out that the
Signal Corps alone requires from
the American radio manufacturing
industry more equipment than was
produced for all commercial and
government needs before the United
States entered the war.

High standards

Not only is the requirement
greater in quantity than ever be-
fore, but military needs call for
higher standards of performance of
components and of completed equip-
ment than were faced by industry
in time of peace. Frequently a man-
ufacturer will find that a part
which would have been satisfactory
for ordinary commercial use is re-
jected by the Signal Corps inspec-
tor in his plant. He may wonder

ELECTRONIC INDUSTRIES *

why the Army is so fussy. Let me
set forth a few of the considera-
tions which make it necessary for
the Army to be exacting in its spe-
cifications.

A radio transmitter, for example
would normally be a stationary aft-
fair in civilian use. The manufac-
turer would know just where the
set would be installed, how it would
be arranged, the ordinary climatic
conditions. and the routine of ser-
vicing and operation. On the other
hand, the average radio transmitter
procured by the Signal Corps for
the Army is not stationary and has
no fixed locale of operation.

Variety of uses

This transmitter might be mount-
ed on a Signal Corps truck. It might
be installed in a tank. The set must
continue to operate despite the
bumping and bouncing that it may
sustain while a vehicle travels over
rough terrain or while an airplane
performs acrobatic maneuvers in
combat. It may be used in any
climate from the tropics to the
arctic. The transmitter must op
erate on certain frequencies which
are carefully controlied so that the
transmission will be heard by re
ceivers that have been designed to
operate in the same net with it
That frequency must be maintained
constant in all possible conditions.
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the NAVY. and Radio Engineers

These are some of the reasons
why the standards we set for signal
communication components and
completed eguipments are higher
than those to which many parts of
the communications manufacturing
industry were accustomed before
they became suppliers of the Signal
Corps.

Rigid specifications

Nevertheless, we recognize that
in some cases our specifications may
be more rigid than absolutely neces-
sary, or that we are not getting the
quantity production that we coula
it we were willing to modify the
standards within reason. In such
cases, where a bottlereck may be
avoided by modifying a specitica-
tion, our expediters in the field will
always be glad to hear of sugges-
tions from the factory engineers.
We also should like to hear about
possible substitutions for the mate-
rials on our critical list, such as
copper, rubber, ceramics, and other
insulating materials.

Our expediting engineers are al-
ways ready to take any other steps
that may be necessary to the end
that the production shall not un-
necessarily be delayed. Recently
there was formed a new Army-Navy
Communications Production Expe-
diting Agency to coordinate the
efforts of the Signal Corps of the
Army and the Radio and Sound
Branch of the Navy Bureau of Ships
in getting faster delivery of the
communications equipment most
vital to our armed forces.

FExpediting deliveries

At regular meetings in this
agency, representatives of both the
Army and the Navy decide which
ol the products being manufac-
tured are most urgently needed in
view of the latest strategic consid-
erations in the war plans of the
United Nations. The Agency de-
termines which items on the Army
and Navy supply programs should
take precedence, and these deci-
sions are transmitted to the expe-

(Continned on puge 96)

Electronies in Naval Operations

By CAPTAIN J. B. DOW

Head of Radio and Sound Branch, Bureau of Ships, Navy Department

With particular reference to radio
and sound equipment, the field of
electronics is playing a vital part
in naval operations. In many in-
stances, the success or failure of an
operation can be traced directly to
the availability and dependability of
electronic equipment. By electronic
equipment, I mean also the me-
chanical and electrical parts which
enter as essential portions of the
whole equipment.

In an industry which rapidly has
expanded in an effort to meet sev-
eral times the peace time demands,
it is natural that the production
problems which have arisen are
many and varied. The greatest of
these problems now interfering with
production are:

(1) Difficulties due to the inability
of industry to meet the demand
for certain critical component
parts with which to assemble
the end product.

(2) Difficulties resulting from the
inability of industry to adapt
the smaller peace time organ-
izations to meet the greatly ex-
panded demands.

t3) Difficulties due directly to the
magnitude of the problem of
coordinating the demands for
electronic equipment with those

In the radio=control room of a modern

battleship de nxampitters o
reccivers nuintain consint communi-
chation swith other shipa, svith stations

on shore, amd  with p anex overbead

of other fields which are inter-
locked because of shortages of
material facilities and the ne-
cessary interests of many pro-
curement and control agencies.

You, as our experienced execu-
tives, engineers and leaders can do
much to assist by:

(4) Investigating possible substi-
tutes for critical materials and
components and reporting your
recommendations promptly

(5) Making organizational changes
to close any gaps between your
engineering, purchasing, expe-
diting, production and inspec-
tion departments.

(6) Searching out and further util-
izing idle facilities which may
be gainfully employed.

The part which you as executives,
engineers, leading men and work-
ers of the electronic and associated
industries are playing in the opera-
tion of our naval forces at sea and
ashore will some day be unfolded to
you. It will thrill you with surprise
beyond comprehension.
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U.S. MULTIPLIES RADIO OUTPUT

by RAY C. ELLIS

Deputy Director, Radio Branch, War Production Board

In the vital task of producing
enormous quantities of radio equip-
ment for our fighting forces, there
are four factors of the utmost im-
portance-—(1) materials, and their
flow, (2) manpower, (3) product
simplification, and (4) production
methods.

Today, acute material shortages
exist in rubber, nickel. tin, copper,
chromium, cadmium and mica. The
aluminum bottleneck still exists but
only in certain critical shapes. Thus
the whole materials picture is con-
stantly changing, and substitutes
must be found from time to time, as
unexpected new shortages develop.

Already radio engineers are dis-
covering how to use alternates and
substitutes, so that production may
go ahead even when specified ma-
terials are not to be had. And on
its side. the Government is coope-
rating by making necessary changes
in specifications, without delay, so
that vital war production will not
be held up.

Changes in specifications
We look to the engineers and

manufacturers to initiate or propose

such changes. As we see it, it is
the duty of the producers to pro-
pose and to apply for revisions in
specifications, just as rapidly as sat-
isfactory substitutes are found

which will solve material shortages
either present or impending. To
speed such revisions and so impose
the least possible delays due to crit-
ical material shortages when satis-
factory substitutes are available,
provision is now made to effect
speedy specification changes
through regular channels at the
Signal Corps laboratories and at
the Naval Research Laboratory.

Women in radio manufacturing

The shortage of manpower in ra-
dio production will have to be met
by bringing in more women and
older people, and by setting up
training facilities designed to make
present personnel capable of han-
dling new and expanded tasks.
There is no doubt that as the war
goes on we are going to see more
women take part in radio manufac-
turing, not only in factory work and
on the assembly lines, but also in
the engineering and drafting offices.

ELECTRONIC INDUSTRIES °

In England women are doing a
great deal of this work, releasing
men for heavier tasks. There, even
the operation of powerful punch
presses and automatic screw ma-
chines now falls in the field of femi-
nine employment. Women can per-
form many jobs not now expected
of them, if the factory management
will take care to see that fairly
comfortable working conditions sur-
round their women employees.

The woman who comes from
quiet home conditions, into the
noise and distractions of a busy fac-
tory, may be limited more by the
racket and confusion she faces in
her new surroundings, than by any
inherent difficulty in doing the
work itself. Factory executives
should not overiook this important
aspect in dealing with women work-
ers. In England. I found during a
recent trip, that far greater use of
industrial music is being made
there, than here, and that this mu-
sic has a beneficial effect on war
production by women workers. In
fact, the BBC now broadcasts spe-
cial morning and afternoon indus-
trial-music periods designed to be
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switched onto factory loudspeaker
systems during those hours.

Adding non-radio factories
Another means of annexing
skilled manpower for radio manu-
facturing, which the WPB has
adopted here in the U. S, has been
to utilize the workmen and equip-
ment of non-radio plants other-
wise shut down by war demands.
As a result we now have camera
factories making variable condens-
ers, vacuum-sweeper plants build-
ing dynamotors, pen factories
stamping out capacitor plates, and
watch factories making tube parts.
In certain cases, radio parts mak-
ers have “paired up” directly with
particular non-radio factories, to
expand the radio plant’s own facili-
ties of shops and manpower. In
this way, certain meter plants are,
for the duration, “married” to near-
by watch and clock factories. The
radio manufacturer in such a case
works closely with his associate
non-radio factory —in this way
doubling his own plant capacity,
while gaining the advantage of the
skilled workmen and the highly ef-
ficient mechanical processes of the
associate factory.

Comparing factory methods

The radio-division of the War
Production Board has lately been
making special studies of radio
manufacturing processes in com-
parable factories, to compare the
relative time and manpower re-
quired for each step in the proc-
esses of production and assembly.
A group of WPB production ex-
perts was retained to visit plants
engaged in the same kind of ra-
dio manufacturing operations.

HOW WPB RADIO BRANCH SPEEDS PRODUCTION

Breaking up bottlenecks in supply of raw materials

Securing authorization for substitutes in specifications

S o : :
Enlisting non-radio factories to produce radio parts

Increasing capacity by “marrying’” radio and non-radio factories

Analyzing and comparing unit processes in similar tactories

Encouraging use of women in engineering and supervisory posts

Increasing female workers™ efliciency by better factory conditions

Insisting on high-quality production standards

Securing exchange of manufacturing information

Out of this study have come sur-
prising revelations concerning the
wide differences in production ef-
ficacy at various points along the
line. One factory would show up
as being most efficient on a certain
production operation, but in com-
parison with other plants would
compare poorly indeed with the av-
erage unit-time for an assembly
operation further along the line.
As an example, one particularly
wide discrepancy discovered