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Mallory Distributors Are
on the Job With Essential
Electronies Supplies and Service

0n small orders with high priorities, your Mallory distributor can be
a life saver. le can supply vou—usually from stock—with parts
that might hold you up for months until the manufacturer can put
them in production.

When you need essential electronic parts for plant replacements, test
or experimental work, or pre-production models of war devices, your
local Mallory distributor is at your service. Depend on him for stand-
ard Mallory switches, phone jacks and plugs, rheostats, potentiometers,
resislors, condensers, rectifiers, noise filters, vibrators, \ ibrapacks® and
other Mallory Approved Precision Products.

Count on vour Mallory distributor for services like these-

-Quick and complete information and prices for your
Purchasing Department

-Application data for your engineering and design
departments

A copy of the Mallory Catalog for ready reference

We are making every effort to maintain adequate stocks at Mallory
distributors—to save you time and trouble.

Phone your local Mallory distributor. Or if you
do not know the Mallory distributor nearest you —

write us and we will put him in touch with you. %

*Reg. U. S. Par. Of.

P.R.MALLORY & CO., Inc.




NOW AVAILABLE FOR

The first oil-impregnated condenser to be
found physically and electrically interchange-
able with the majority of mica capacitors
used in the by-pass and coupling circuits of
radio and radar equipment.

The Tobe Type DP Molded Paper
Capacitor has long life built into it through
every step of manufacture. Rigid inspections
maintain a standard that is exceptionally

YOUR PRODUCTION REQUIREMENTS®

high—so high, in fact, that “returns” are
almost completely unknown.

For the first time since its introduction we
are now in a position to accept immediate
orders for Type DP, with prompt delivery
assured. They will be filled in order of receipt
and we suggest you act promptly. For pro-
duction samples or further information write
TOBE DEUTSCHMANN CORP., CANTON, MASS.

CAPACITANCE .
WORKING VOLTAGE
SHUNT RESISTANCE

WORKING TEMPERATURE RANGE
OPERATING FREQUENCY RANGE

POWER FACTOR

SPECIFICATIONS—TYPE DP CAPACITOR

.001 to .01 mfd.

600 volts DC — flash test 1800 volts DC
At 185° F.— 1000 megohms or greater
At 72° F.—50000 megohms or greater
Minus 50° F. to plus 185° F.

Upper limit 40 megacycles

Q at one megacycle—25 or better

At 1000 cycles—.005 to .006

These capacitors meet Army and Navy requirements for immersion seal.
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Inside this package § there’s something important. ..

...the KLYSTRON* tube
developed by Sperry

L NTIL the war is over, there are very few things S I E R R I

that we can tell you about the KLYSTRON* tube.

We can say that it is a vital factor in electronics, GYRUSCUPE CUM PANY
that it was developed by the Sperry Gyroscope
Sor.npan.}t' following initial research at Stanford BROOKLYN, NEW YORK

niversity.

Right now, the KLYSTRON* is making very DIVISION OF THE SPERRY CORPORATION
important contributions to essential military - ; .

, . . e names KLYSTRON and RHUMBATRON were officially
equipment. And other advances in this field registered at the U. S. Patent Office on Octaber 3, 1939,
have been made —after the war is over, some of by Sperry Gyroscope Company, Inc. KLYSTRON is registra-
these will undoubtedly contribute to the security tion No. 371650. RHUMBATRON is registration No. 371651.
and comfort of a world at peace.

ELECTRONIC INDUSTRIES @ June, 1943 5



MANUFACTURERS OF

REQUIRES GREATER CUTTING
ACCURACY... LESS WASTAGE
... FEWER DUDS

Limited quartz supplies demand more accurate cutting
to obtain the greatest number of acceptable blanhks
per block. Becavse of design and features engineered
especially for cutting quortz, Felker DI-MET machines
not only cut to exceptionally close tolerances, assuring
a maximum quantity of accurate blanks per pound,
but keep production at peak with minimum breakage

and with excellent surface finish!

MORE BLANKS from the same quarix

For highly consistent and accurate results DI-MET
models 80 and 120 quartz cutting machines are
equipped with the Felker Hydraulic Retardant. This
Retardant controls down-feed to a definite speed,
which can be adjusted from a fraction of a foot to
10 feet per minute.

Cutting speed of the DI-MET Rimlock or DI-MET
Resinoid blade is always well in advance of the feed
rate, and the movable arbor is so balanced as to
permit utilizing the most efficient blade pressure
upon the quartz without forcing. Blades will not bind
or buckle because excessive and variable pressures

are impossible, thus eliminating runouts and break-
age of crystals. Feeds remain constant regardless
of surface area being cut. Wafers and blanks are
sliced truer and sides are kept parallel because cut-
ting action is uniform from start to finish. Instant act-
ing controls permit rapid employment or disengage-
ment of Hydraulic Retardant for raising or lowering
the arbor. These and many other desirable DI-MET
features with specifications on all DI-MET quartz cut-
ting machines are fully described and beautifully
illustrated in our new catalog. If you cut quartz,
write for your copy today!

FELKER MANUFACTURING CO., 1114 BORDER AVE., TORRANCE, CALIF.

DI-MET model 80 with HVCT-12 Rotary Table — One
of the many variations of the versatile DI-MET model
80 quartz cutting machine. HVCT-12 Rotary Table,
used for precision oriemtation of the quartz piece, has
long-travel cross and through-feeds mansually operated
by hand screws. Table tilts to + 10° and rotates 360°
in horizontal plane. Vertical adjustiment is graduated in
10 minute intervals, horizontal adjustment reads to |
minute of arc with vernier.

DIAMOND ABRASIVE WHEELS

ELECTRONIC

INDUSTRIES e
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Messages like these, crackling
through the ether enable our flyers
to meet and defeat attacking enemy
forces. The efficiency of aviation
radio communications has played a
major role in our air victories, and
the engineers who design and pro-
duce this equipment deserve their
share of the glory.

That millions of feet of Lenz wires
and cables were selected for this

equipment is a source of consider-
able pride to this organization.

The Lenz wire engineers are al-
ways ready to consult with the de-
signers of communications equip-
ment on their wire and cable speci-
fications. No matter how stringent
and exacting the requirements, how
severe the conditions under which
the equipment must operate, Len:z
engineers will help you find just the
right wire for the job.

ELECTRICAL CORDS. WIRES AND CABLES

LENZ ELECTRIC MANUFACTURING CO.

1751 N. Western Ave.,
1] 1 ] l N

BUSINESS

CHICAGO, ILLINOIS
SINCE 1904 "'"



For 32 years Magnavox has been serving the radio industry. Now our
engineering skills and factory facilities, which have made such inpor-

tant contributions to radio, are concentrating on winning the war.

TAKE OUR WORD FOR 1T—the new Magnavox factory is an
excellent plant . . . six acres under one roof . . . facilities,
talent and resources to handle anything in the communica-
tion and electronic field.

With engineering skill amplified and production capac-
ity increased we are able to exceed the enviable achieve-
ments already made by our organization in war work.

As prime and sub-contractor Magnavox has set many
new records. Some facilities are again available for addi-
tional contracts. Write, phone or wire. The Magnavox

Company, Fort Wayne, Indiana.

MAGNAVOX IS NOW
WORKING FOR THESE
BRANCHES OF SERVICE:

A ———

The skill and crafsmanship which A IRRIMY—Air Corps . . . Signal Corps . . . Ordnance

won for Magnavox the first Navy

“E” award (and White Star Renew- IN|AAVW'Y— Aeronautics . . . Ordnance . . . Ships
als) among radio receiver manufac-
turers, has served the radio industry
capably for 32 years. COAST GUARD
MARINE CORPS

MARITIME COMMISSION

8 ELECTRONIC INDUSTRIES @ June, 1943
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SOME OF THE EQUIPMENT
MAGNAVOX IS MAKING
FOR THE GOVERNMENT:

Army and Navy Radio Reccivers

Aircraft Interphone Communication Equipments
Battleship Speaker Amplifier Announcing Systems

Loud Speakers for All Purposes

Motor Driven and Hand Operated Antenna Reels
Aircraft Carbon Microphones

Tank Receiver Head Set and Microphone Equipment
Sound-Slide Projectors for Military Training

Radio Detection Equipment Radio Direction Finders
Electrolytic Filter and By-pass Capacitors

Firing Controls Arming Controls

Tthe Great Vocce of Radco

COMMUNICATION AND ELECTRONIC EQUIPMENT

® June, 1943 9
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RE LAYS BY GUARDIAN

% Today they are off the air. . . voices stilled . . . home-built rigs care-
fully covered. For most of yesterday’s "hams™ are lending their experi-
ence, knowledge, and ingenvity to the war effort. .. creating and per-
fecting new communication devices . . . the amazing new flight recorder,
for instance . .. or Radar. But whether they work in a wartime lab or
have their "office” in a Fortress, they are still close to one of their early
friends—""Relays by Guardian”.

One of the newer developments is a multi-purpose aircraft radio relay
pictured at the right. It is built in contact combinations up to three pole,
double throw. Coils are available in resistances from .01 ohm to 15,000

ohms. At 24 volts DC it draws 0.12 amperes. This relay is also built for Aircraft Radio Relay
AC with a contact rating of 12%2 amperes at 110 volts, 60 cycles. Stand- DC Model—Bulletin 345
ard AC voltage is 92-125 volts but coils are available for other voltages. AC Model—Bulletin 340

Write on your business letterhead for these new bulletins: B-8, Six pages of Aircraft Contactors—195, Midget
and Signal Corps Relays — B2A, Aircraft Relay — SC65, Solenoid Contactor.

GUARDIAN\G ELECTRIC

1622-G WEST WALNUT STREET CHICAGO, ILLINOTS

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY -

10 ELECTRONIC INDUSTRIES @ June, 1943
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ACITORS!

There's an inside story of capacitors, too.

' 8 The genius of Roentgen is helping select the A-1’s, not
I only in the field of medicine but also for quality inspection of
mclded capacitors.

oday, fluoroscopic inspection is an established procedure
at Solar, assuring accurate centering of windings in Domino
Molded Paper Capacitors. This “ounce of prevention” guaran-
tees capacitors which truly reflect “Quality Above All’"! SOLAR DOMINO TYPE MPW

Solar Manufacturing Corporation, Bayonne, New Jersey.

—II-CAPACITORS-I—,

CAPACITORS: ELECTROLYTIC « MICA ¢« PAPER « TRIMMER « TRANSMITTING



The Mark of Quality

QuALtTY SInCE
1 9 | g

WILCOX-GAY CORPORATION

CHARLOTTE, MICHIGAN

“Producing for war...planning for peace”’

12 ELECTRONIC [INDUSTRIES @ June, 1943



AT LAST!

A New Sleeving—
Flexible as String
and Non-Fraying

v QFTER many experiments, we 3
; have developed a super-flexible 4
& /)‘ Fiberglas Sleeving which will not fray. l,_..

. _ This sleeving is made by an entirely new,
' / recently-discovered process. Formerly, to pre-
- . vent excessive fraying, it was necessary to

vt & saturate the sleeving, sometimes to a degree
where stiffness became objectionable. The new

BH Fiberglas Sleeving is as imp and flexible
as string—you could tie any kind of a knot
with it—yet the severest handling will produce
a&s —E only the merest fuzz at the end.

oy NON-FRAYING - FLEXIBLE - HEAT-RESISTANT

NON-INFLAMMABLE - WATER-RESISTANT
NON-CRYSTALLIZING at LOW TEMPERATURES
The new BH Fiberglas Sleeving 1s woven from
the choicest continuous-filament Fiberglas
-
THIS —

yarns. It possesses extremely high dielectric
strength, is water-resistant and, like all BH
Sleeving and Tubing—is non-inflammable.

All sizes, from No. 20 to 345", inclusive, are
available. Writeforsamplesof thisradically new
and different sleeving today—in the sizes you
desire. Seeingis believing! Bentley,Harris Man-

NOT THIS ufacturing Co., Dept. I, Conshohocken, Pa.

NON-BURNING IMPREGNATED MAGNETO TUBING » NON-BURNING FLEXIBLE
VAKNISHED TUBING « SATURATED AND NON-SATURATED SLEEVING

PRODUCTS

BENTLEY, HARRIS MANUFACTURING CO.

Conshohocken, Penna.

ELECTRONIC INDUSTRIES ® June, 1943 13



THE NEW SCIENCE OF ELECTRDNICS

has profoundly changed the art of war. Qu- forces
fight today with electronic weapons of inzredible
power, speed, precision. It is satisfying to the
men of Radio to know that these weapons—borne
of their knowledge and skill-—have proved so suc-
cessful on every battlefront where our boys, planes,
tanks and ships have come to grips with the enemy.

s

The revelations concerning RADAR and its part in
the war came as no surprise to those whose job is to
supply our fighting forces with modern electronic
equipment. Since before Pearl Harbor these Ameri-
cans have been working shoulder to shoulder with
our armed forces in applying the power of electronics
to the art of war. Out of this united effort have come
fighting weapons never before known—on land, at
sea or in the air. In this pioneering work it has been
National Union’s privilege to play a progressively

NATIONAL UNION RADIO CORPORATION -

Transmitting Tubes
Volume Controls

Cathode Ray Tubes
Photo Electric Cells

-BOATS

Receiving Tubes
Exciter Lamps

IAR

increasing part. A greater Nationzl Union has been
built to cope with vastly larger responsibilities. Today,
National Union is ready to coasult with and assist
other manufacturers in the use of electronic tubes.
Tomorrow, when peace comes—when the industrial
usage of electronics gets the green light—engineers
and production men will find at National Union un-
excelled service and cooperation in perfecting new
electronic applications for the production, testing and
packaging of their products.

NEWARK, N. J, -

LANSDALE, PA.

( '\‘\\\‘

y =
a9 &

-
™

>

Special Purpose Tubes Coadansers
Panel Lamps Flashligh- Bulbs

ELECTRONIC INDUSTRIES o
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FOR MORE ELEGTRONIC WEAPONS FASTER

with HIPERSIL

Hipersil cores eliminate hard-to-handle little trans-
former laminations. Made from a new magnetic steel
that has 14 more flux-carrying capacity . .. they are
wound from one strip and then split in two pieces.
This split-core con-
struction saves valu-
able man-hours be-

cause there are only

2 or 4 pieces to assemble around the windings.

Hipersil cores offer hitherto unavailable improve-
ments to manufacturers of radio transformers, relays,

reactors, chokes and loading coils. For example:
SMALLER SIZE...ideal for airplanes, tanks, “walkie-talkie” sets, etc.

LIGHTER WEIGHT. Because of better magnetic properties, Hipersil
saves 30 to 507 in weight . . . particularly important in aircraft

and portable equipment.

Westinshouse

PLANTS IN 25 CITIES..

ELECTRONIC INDUSTRIES @ June, 1943

OFFICES EVERYWHERE

two-piece cores

WIDER RANGE OF LINEAR RESPONSE. Knee of the saturation curve
for Hipersil is higher than for ordinary silicon steel. It gives
approximately !} greater straight-line response for winding and

core cross section.

Ask your Westinghouse representative about stand-
ard Hipersil core sizes now available for war production.

*Registered Trade-mark, Westinghouse Electric &
Mfg. Co., for HIgh PERmeability SILicon steel.

GET THE FACTS ABOUT HIPERSIL

Write for B-3223, a data
book crammed with applica-
tion and performance facts
about Hipersil. Address:
Westinghouse Electric &
Manufacturing Co., East

Pittsburgh, Pa.,, Dept. 7-N.
J-70408

Hil’ersg_qores /

HIPERSIL

15



ELECTRO-VOICE MANUFACTURING CO., INC.

16

For tough assignments

Above the din of engine motors and excited spectators, a Fire
Chief directs his men. The microphone in his hand has a tough
assignment. Upon its ability to transmit clear, undistorted orders,
free from extraneous noises, depends much of the action of the
fire-fighters.

Some day the standard equipment of all fire departments will
probably include Electro-Voice Microphones specifically designed
for such applications. Right now, however, these new develop-

ments, like your boy, are away from home . . . in the thick
of battle.
Meanwhile, if your limited quantity needs may be filled by any of our

Standard Model Microphones, with or without minor modifications, we suggest
that you contact your local radio parts distributor. His knowledge of our
products will be of invaluable aid in helping you to solve your problems. He
can also be a vital factor in expediting your smaller orders.

Any model Electro-Voice Microphone may be submitted to your local
supplier for TEST and REPAIR at our factory.

Eéam%we MICROPHONES

ELECTRONIC INDUSTRIES

1239 SOUTH BEND AVENUE, SOUTH BEND, INDIANA

June, 1943



VIBRATIONS WILL BREAK A HARP STRING AND GROUND A BOMBER

TWO OF OUR NEW The eflects of resonant vibrations cannot be computed. They can
JOHNSON be determined only by “break-down” test.

VIBRATION MACHINES For the testing of instruments, radios. tubes, communications,
armaments and parts, \Waugh Laboratories offers a wide choice of
equipment. Their Mechanical Oscillators range from low fre-
quency high amplitude machines to machines of low amplitude
Vibration Machine VM]:H and e'(tremely high frequencies.
Horizental mation, fre

For producing Horizontal,
Tertical, circular motion.

¢ These equipments are for Waugh Laboratories field
quencies up to 6,000 CPM. SALE or RENT. Write for terwce, if desired, also is

Loads 100 to 150 lhs. Ac descriptive hooklels. mm{able on a per diem hasis.
celerations to 12G

Vibration Machine VAMJ3;C v\, @@

Circular translatory mo
tion, 45° plane, vertical or
horizontal mounting. Fre
quencies up (o 3,000 CPAf.

PACIFIC COAST BRANCH: 180 EAST CALIFORNIA STREET, PASADENA, CALIFORNIA - 420 LEXINGTON AVENUE, NEW YORR CITY
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SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE &
VULCAN]ZED FIBRE * RUBBER * ASBESTOS AND OTHER MATERIALS
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Meeting the mica-c

e An alternate choice for those
hard-to-get mica capacitors in most
applications —that was the prob-
lem put up to Aerovox engineers.
Various applications were stud-
ied. Voltages, capacitances, fre-
quencies, power factor—these and
other factors were considered
along with dimensional limita-
tions, after the manner of A.AE.*
Out of it all evolved this new
Aerovox Type 38 mica-capacitor
alternate now in production.
Here is a miniature oil-filled
metal-case tubular. Ideal for as-
semblies where both space and

“Aerovox Application Engineering.

AEROVOX CORPORATION,

NEW BEDFORD,

weight are at absolute minimum.
Requires no more space than mica
capacitor it replaces. Conserva-
tively rated. No skimping of insu-
lation or oil-fill despite minute di-
mensions (see drawing). Meets all
standard specifications for paper-
dielectric capacitors used as mica
alternates. (See brief specifica-
tions )

Type 38 mica-capacitor alter-
nate is but one of several new
wartime capacitors described and
listed in our latest Capacitor Cata-
log. Write on business letterhead
for your registered copy.

MASS., U.S. A, -

citor shortage...

In three sizes

FEATURES

Metal case. Double-rubber-bakelite ter-
minal-insulator assembly.

Both terminals insulated or with one
terminal grounded to case. Pigilail ter-
minals.
Normally without outer sleeve. Can be
had with insulated sleeve, adding
1/16” 1o diameter and length. Note
dimensional drawing.

Vegetable (Hyvol) or mineral oil im-
pregnant and fill.

300 to 800 v. D.C.W. Capacities of .001
to .01 mid.

Capacitance tolerances up to but not
including .01 mid. —20% —+50%: .01
mid. —10% +40%.

OUR WAR EFFORT

From January 1941 to December 1942,

Aerovox...

® Stepped up production output 500%
for our armed forces.

® Increased production {loor space
300%.

® Sought, hired, trained and put to
work additional workers—a 300%
increase in productive personnel.

® Opened second plant in Taunton,
bringing work to available workers
there.

@ And-doing more and more: grow-
ing week by week!

INDIVIDUALLY TESTED

SALES OFFICES IN ALL PRINCIPAL CITIES

Export: 100 VARICK ST., N. Y, C.

Cable: ‘ARLAB' . *

In Canada: AEROVOX CANADA LTD., HAMJLTON, ONT,

ELECTRONIC INDUSTRIES @ June, 1943



LOOK WHAT THIS INSTRUMENT
can do for you

Meet the Requirements of the Most Exacting A. F. Production
Test Problem. Combined with an -bp- resistance tuned Oscillator
all of the measurements usually required on audio equipment can
be made quickly and accurately with a minimum of additional

equipment.

Measure Total Harmonic Distortion at Nine Specific Frequencies.
The Model 325B is designed to measure total harmonic distortion
at the nine specific frequencies recommended by the FCC for mea-
surements on frequency modulation as well as amplitude modulation
equipment. On special order, filters for other frequencies from 30
cps to 20 KC can be supplied. The amplifier and voltmeter section
is flat from 10 cps 10 100 KC so that harmonics as high as the Sth of
20 KC will be correctly indicated.

Measure Noise and Hum Level in A.F. Equipment. Sufficient sen-
sitivity is available in the Model 325B to measure noise and hum
level in audio frequency equipment such as amplifiers and broadcast
equipment. With the addition of a detector, distortion and noise
level can be measured in carrier output of transmitting equipment.

Use It as a Vacuum Tube Voltmeter. The instrumentcan be used
as a voltmeter for measuring voltage level, power output, amplifier
gain, and in making all of the other measurements for which a high

impedance voltmeter with a wide frequency range is necessary.
e

The vacuum tube voltmeter section is a two stage amplifier with
feedback to insure stable operation. It is identical with the Model

ELECTRONIC INDUSTRIES ® June, 1943

RMS VOLTS

Voltmeter face. Note that voltage and D. B. are calibrated separately.

400A voltmeter except the frequency range is limited to
100 KC. The input amplifier of 325B can be used directly
with the voltmeter section to give full scale indication on
3IMV

Use It as a High Gain Amplifier. Terminals ac the meter
output are provided for waveform observations with an
oscilliscope and to allow the instrument to be used as a
high gain amplifier. The overall gain is 75 DB from 10 cps
to 100 KC.

Model 325B Noise and Distortion Analyser /s
almost indispensable for laboratories or prodiction
tests in the audio frequency field. Many outStanding
features are not mentioned here. Write for complete
details today.

HEWLETT-PACKARD CO.

STATION A, BOX 135U PALO ALTO, CALIFORNIA

21



Dunco 70k - thonsiah foed!
RELAVS rox AVIATION SERVICE

SHOCK-TESTED .. .VIBRATION-TESTED ... ALTITUDE-TESTED

Relays to match the ultra-exacting require-
ments of aircraft service are nothing new to
Struthers Dunn, Inc. We've been making them
for years—and each year has seen the develop-
ment of units to set higher and still higher stand-
ards of performance and dependability in this
field.

Aviation Relays receive numerous ex-
tésts in additieq te _those ordinarily ap-

o {ridulrial types. They-must perform in
</ e,

~

selection and use.

HERE IS YOUR GUIDE TO RELAY SELECTION AND USE

Write for your copy of the Dunco Relay Catalog and Data Book. It
contains complete information on relays, timers, and solenoids for
a wide variety of applications, as well as helpful data on their proper

rarefied air as encountered at highest altitudes.
They must withstand torturing shock, vibration,
and acceleration. Their contacts must make,
carry, and break currents far greater than they
will encounter in normal service. Some tests
require thousands of amperes at 24 volts direct
current. Typical units of less than 14 lbs. are
required to develop contact pressures com-
parable to those of industrial contactors weigh-
ing 100 lbs. or more. They do not fasl!

RELAYS
TIMERS

STRUTHERS DUNN, Inc

1321 ARCH STREET, PHILADELPHIA, PA.
DUNCO DISTRICT ENGINEERS IN 28 CITIES WILL HELP SOLYE YOUR RELAY-TIMER PROBLEMS

22 ELECTRONIC INDUSTRIES o June, 1943



IT'S EASY FOR YOU TO DESIGN WITH

PYRANOL CAPACITORS

OU’LL find that G-E Pyranol* capacitors, espe-
cially because of their small size, are ideal for all
built-in applications, such as in electronic devices,
communications equipment, motors, control, trans-
formers, and fluorescent-lamp ballasts.

The use of Pyranol as the treating material has
made it possible to reduce physical size. Its use also
makes these G-E capacitors far superior, in perma-
nence and uniformity of characteristics, to those
formerly available.

Many of the ratings are available in cylindrical,

oval, or rectangular cases.
A And they will work
equally well mounted in

any position.
*Reg. U.S. Pat. Of.

BE SURE TO GET YOUR COPIES of these
time-saving catalogs on smailli G-E capacitors.
You'll find them excellent guides for rapidiy
selecting capacitors for any built-in application.
The listings, in easy-to-read tabular form, are
more comprehensive than those heretofore avail-
able. They cover ali the sizes generally used—
all those that have been found most desirable
with respect to ratings and dimensions.

ELECTRONIC [INDUSTRIES ® June, 1943

General Electric Company, Section B 407-52
Schenectady, N. Y

Please send me complete information on small Pyranol
capacitors for built-in applications.

D For D-c Applications (GEA-2621A)
[] For A-c Applications (GEA-2027E)
Name

Company

Address

City State..

23



RADAR puts the

finger on our enemies!

Hiding above the clouds there’s a plane. Anti-aireraft
guns let loose—down crashes the enemy bomber.

How can you hit enemies you can’t see- through
clouds, darkness and fog? The answer is Radar—radio

detecting and ranging equipment.

How Radar does it

&3;:‘« . Radar sends out a wave which searches the sky or sca.
=] When this beam hits a plane or ship, it bounces back

to the Radar. Traveling with the speed of light, the beam
makes this round trip in a few thousandths of a second
and tells you.. .. there he is!

You keep the Radar focussed on him. It tells you his
direction, distance, speed, whether he’s climbing or
descending. Having this information, gunners direct
their fire with deadlv accuracy.

* * *
Radar is the result of the work of many research
groups in this country and abroad. Bell Telephone
.‘ /é’,y, Laboratories has played an important part in its
':,-u:f/(; ;'// ) B development. W eslenf Electric today is one of the
///// TR world’s largest manufacturers of Radar.

Western Eleclric

% ARSENAL OF COMMUNICATIONS EQUIPMENT
W W

T

I! ’I" @/ 4] 'I""



As millions of

controls are

tested...

¥ Write for

ELECTRONIC INDUSTRIES

June,

5000 hours of trouble-free service

literature *

1943

Y Hour after hour, day-in day-
out, DuMont cathode-ray tubes
check Clarostat controls coming
off the production line. The
single-dot trace meandering di-
agonally across the screen in
response to resistance vs. rota-
tion, provides “‘all the answers”
at a glance for inspectors and
engineers alike.

In several Clarostat-designed
test positions, DuMont tubes
check controls ranging from
1000 ohms to 10 megohms. Re-
sistance curve, taper, hop-off,
transition points or ink blends,
flaws or cracks. possible noise
sources, useful rotation — these
are checked visually, positively,
quickly: far better than with the
usual earphone test.

In such service for several years
past. DuMont tubes have al-
ready scored well over 5,000
hours each, and are still going
strong, without a single failure
or replacement. Compared with
the 50-hour life expectancy of
early tubes, this tells the story
of a decade of remarkable en-
gineering and production refine-
ment, as well as the exception-
ally high vacuum of DuMoni
tubes.

Altogether a typical industrial
application which, because of
the hour-after-hour cperation,
provides convincing evidence
of DuMont tube life. And espe-
cially significant todcy when
such tubes are used for many
continuous-service functions.

ALLEN B. DU MONT
LABORATORIES, Inc.

Passaic * New Jersey

Cable Address: Wespexlin, New York
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To capture the power of the electron—to make it
behave and do a specific job—often requires control devices
which must be carefully selected and precisely engineered to fit
the conditions of the problem.

Automatic Electric relays and stepping switches, by bridging
the gap between the electron tube and the job to be done, are
helping to take new electronic ideas out of the laboratory and
put them to practical use. They are the “muscles” that make
electrons go to work.

Automatic Electric field engineers are today working with the
makers of electronic devices of every kind, offering time-saving
suggestions for the selection of the right control apparatus for
each job—and extending the benefit of the technique which
comes from fifty years of experience in electrical control appli-
cations. As a result, Automatic Electric controls are finding in-
creasing use both in the implements of war, and in the plants
where war products are made.

If you have an electrical control problem—whether electronic
or not—first, be sure you get the Automatic Electric
catalog. Then, if you would like com-
petent help in selecting the
right combination to
meet your need, call in
our field engineer. His
recommendations will
save time and money.

AMERICAN AUTOMATIC

ELECTRIC SALES COMPANY

1033 West Van Buren St.
Chicogo, Il

MUSCLES FOR {s=ss® THE MIRACLES OF ELECTRONICS

26

The Automatic Electric line of control

devices includes:

RELAYS—A complete
range aof light and
heavy duty types, for
operation on a-¢ or
d-¢ power, and with
endlesscoil and con-

tact combi

STEPPING SWITCHES
—magnet driven se-
lector switches for
auvtomatic or directed
selection of circuit
h Is, in capacities

LEVER KEYS—Lock-
ing and non-lock-
ing types in any
desired contact
combination, for
manual switching
of control or com-
munication

circuits,

of 10 ta 100 circvits.

The Avtomatic Electric
catalog of control ap-
paratys includes olso
a complete listing of
control accessories,
such as solenolds,
counters, jacks, plugs,
impulse senders, lamp
and target signals, etc.
Write for your copy.

ELECTRONIC INDUSTRIES @ June, 1943




TURNER
- i Hodel 22-D

Turn to Turner---for a Mike with “Built-In"" Fight

Whatever your need for a Microphone, you can be sure of complete satisfac-
tion under any acoustic or climatic condition when you specify Turner.
Thousands of satisfied users can vouch for the rugged construction, the
accurate response and superb performance of Turner Microphones under the
toughest usage.

Today’s Turner Microphones are being used for vital war communications,
in War Plants, Airdromes., Ordnance Plants, Docks, Army Camps. Broadcasting
Studios, Police Transmitters and other highly sensitive spots where accuracy
is essential. IF YOU HAVE A HIGH PRIORITY RATING. you can still buy
Turner Microphones. Write today, explaining your problem, and we will help
you select the Turner unit best suited to your needs.

GET THle/”eeTURNER CATALOG

. . . Write now to obtain your Free
copy of Turner's new 8-page, fully
illustrated, colorful Microphone Cata-
log. Select the one you need, at the
price you want to pay.

Turner Crystal Microphones licensed
under patents of the Brush Development Co.

ELECTRCNIC INDUSTRIES ® June, 1943 27
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MLUTE T0 THE WORKERS OF TOMORROW!

ee

DESIGNERS

AND MANUFACTURERS

of all types of precision
elecirical apparatus
including

D.C. & A.C. Motors for
specialized purposes
Aircraft Generators

Aircraft Engine Starters
Alternators
Motor Generators
Electric Pumps
Motors with Governors
Gyros. etc.

Planes may become as
commonplace as today’s motor cars

ITHOUT VISION, THE PEOPLE PERISH”.

But we have a vision of a brave new world —
wherein all men are free and all men share in the
rewards of a more glorious civilization.

What the face of this world will be like, none can
know. Will factories be of revolutionary design—
lighted by the health rays of artificial sunlight? Will
the workers travel to and fro in their own planes—
with ample leisure for education and relaxation?

This much we know. Out of modern, forward-looking
industries such as Small Eleciric Motors (Canada)
Limited, will come electrical equipment, for ships and
planes, for factories and homes, of revolutionary design.

For here is a new company in Canada — with new
ideas and ideals. Now engaged solely in original
designing and precision making of essential war
equipment, Small Electric Motors (Canada) Limited
looks confidently to a brilliant post-war future.

Small Electric Molors (Canada) Limited

and its subsidiary

Semca Indstruments Limited

LEASIDE .

ELECTRONIC INDUSTRIES ® June, 1943
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I
LETS TRY 1T

0,“1“«\“?1;* .

It is surprising how frequently electronics are men-
tioned when new products are being planned.

Those who are in a position 10 see the accomplish-
ments of electronics in the war, can appreciate how
this science is bound to affect our post-war world.
F'he added flexibility and scope that electronies im-
part to many products gives them new and wider
horizons. Today no product planning is complete
without consideration of electronics.

Here at TUNG-SOL we see our post-war job as
adapting to peacetime uses the many transmitting,
receiving and amplifving tbes developed for war.

3 /

The services of our staff of research engineers are at
the disposal of manufacturers who intend to employ
electronics. When you want to “Try it electronically”

TUNG-SOL is ready 1o help you.

TUNG SOI.

RADIO TUBES

TUNG-SOL LAMP WORKS INC., NEWARK, N. J., Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK
ALSO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED BEAM HEADLIGHT LAMPS AND THERMAL SWITCHES

30
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PRODUCTION LINES
MUST NOT SLOW DOWN!

Lafayette Radio is strategically
located to give you quick deliveries on radio
and electronic parts and equipment. Mil-
lions of items have heen shipped from Chi-
cago, the shipping hub of the nation, to
industrials, training schools and all branches
of the armed services. Lafayette’s procure-
ment and expediting service has helped to
prevent work stoppages on many vital war
production lines.

Many instances are on record where-
in Lafayette has made immediate delivery
on hard-to-find key items, eliminating costly
delays in giant armament programs. This is
because Lafayette handles the products of
every nationally known manufacturer in
the radio and electronic field. A single or-
der to Lafayette, no matter how large or
how small, will bring prompt delivery of
all your requirements.

Free — 130 page Catalog — “Radio and
Electronic Parts and Equipment.” Write
901 W. Jackson, Chicago, 1. Dept.6]3

LAFAYETTE

RADIO CORP.
CHICAGO

A SO

“Quiek Delivery of Radio and Electronie Parts and Equipment™’

3



FOR THE BIGGEST JOB IN THE WORLD!

\ HETHER s a simple strand of wire or a cathode rav tube. we at
Philips have only one standard that merits the O. K. of our electronics
engineering experts. That standard is perfection
Today, our O. K.’s contribute towards the biggest job in the world. Today
Victory is our primary and exclusive eoncern.

14 14 14

Manufacturers for Vietory — Cathode Ray Tubes; Amphifier Tubes: Rectifier
Tubes: Uransmitting Tubes: Electronic Test kquipment; Oscillator Plates;
l'ungsten and Molyhdenum in powder. rod, wire and sheet form: Tungsten
Movs; Fine Wire of all drawable metals: bare, plated and enameled;
Diamond Dies.

X-Ray Apparatug for industrial, research and medical applications.
(Philips Metalix Corporation.

NORTH AMERICAN PHILIPS COMPANY, INC.

Eteclicorce Researcshr and Ser a‘/f/un(w/

Factoricain Dobbe Ferry . N.Y : Mount Vernon, N. Y. (Philips Metalix Corp. j: Lewiston, Maiue (Flwet Division
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No. 3 OF A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN

Electronic heating will do it in
seconds instead of minutes

By ELECTRONIC heating, small gears
can now be case-hardened to a pre-
determined depth in a few seconds.
The hardness pattern may be rig-
idly controlled as to shape and size.
The whole rim of teeth, the tooth
tips or the tips and sides of the
teeth may be hardened as desired.

In other electronic heating appli-
cations, a metal rod is brazed to its
metal bushings and terminals in 11
scconds . . . in another, a metal
shell is soldered 1o its base in 3 sec-
onds. .. and in a third case, a glass

ELECTRONIC INDUSTRIES ® June, 1943

tube is fused to a metal base in air-
tight, permanent bond in 20 sec-
onds. Scores of new wartime uses
are showing the advantages of un-
interrupted operation, high speed,
and quality production.

G-E electronic tubes have two
functions in electronic heating. The
G-E phanotron supplies the direct
current. The G-E pliotron converts
this current to high-frequency waves
and creates the heating field.

This field may be localized . . .
precisely controlled as to amount,

INDUSTRY

direction, or area limit. Few heatinx
methods offer industry such flexi-
bility, accuracy and uniform results.
It is the purpose of the G-E elec-
tronic tube engineers to ail any
manufacturer of electronic devices
in the application of tubes. G=neral
Electric, through its nation-wide
distribution system, is also pre-
pared to supply users of electronic
devices with replacement tubes.
Also, we will be glad to place in-
terested men in your plant on our
mailing list. For example, we will
send a full-color spectrum chart
showing electronic tubes and appli-
cations. Write on company letter-
head. Electronics Dept., General

On Sunday evening listen to the General Elee-
tric Mazda Lamp program over the N.B. Q.
network. See newspapers for time and. station.

GENERAL @ ELECTRIC

162.86.3850
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OUT OF INQUIRING MINDS
AND PROGRESSIVE SPIRITS...

Led by Ted McElroy, undisputed authority in the world of wireless communica-
tions, our corps of creative telegraphic engineers have produced, and are producing,
a bumper crop of equipment for the transmission and reception of dots-and-dashes.
Out of their inquiring minds and progressive spirits have come high speed trans-
mitters for perforated tape, Wheatstone tape perforators, high speed recorders,
photo tube units, radio beam keyers, high speed automatic radiotelegraph assemblies

. and they're far from calling it a day.

Seemingly, McElroy engineers never sleep . . . they're constantly ‘‘on the search’’.
McElroy men never copy and never imitate. Theirs is the job of creating . . . designing
. . . building. If you have a problem in radio telegraphy, or an application incorpor-
ating electronic design, the services of these men are at your disposal.

MANUFACTURING CORPORATION

82 BROOKLINE AVENUE BOSTON, MASSACHUSETTS
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Springs for an electronic world .

From basic design, through production in millions, Instrument
Specialties Company is today re-defining spring usage in the electronic
world . . . Unequalled performance characteristics are being obtained
in Micro-processed springs by adding the unique abilities of a highly
specialized organization to the inherent spring qualities of beryllium
copper . . . nonmagnetic properties, corrosion resistance, strength, and

ELECTRONIC [INDUSTRIES @ June, 1943

high electrical conductivity . . . accomplishments possible only by
*Micro-processing™; the elimination of drift and set, mass production
to consistently close tolerances, and heat treatment for critical physical
and electrical requirements. There is but one source for Micro-
processed Beryllium Copper Coil and Flat Springs. . .. Dept. E-Z,
INSTRUMENT SPECIALTIES COMPANY, Little Falls, New Jersey
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Radio transmitters and receivers are fine, sensitive instru-

ments. ® But they aren’t delicate —at least not the ones in
military service. e The terrific jolting and jarring received in
tanks battling over desert terrain, and the tremendous strain
encountered in bombers diving at enemy positions require radios

that can really take it. And that’s just what the U. S. Army Signal
Corps and radio manufacturers have developed. ¢ Such an achieve-
ment called for skillful design and construction, and materials that
can stand the gaff. o Delicate elements in radio tubes are made of rugged,
durable nickel. The following high mechanical properties of nickel ac-
count for its wide and successful use in tube elements.

STRENGTH AT ROOM TEMPERATURES —Strength properties of “A* Nickel
can be altered over a wide range by rolling and annealing. However, for
many radio applications a tensile strength of about 60.000 to 65.000 p.s.i. is

HIGH MODULUS OF
ELASTICITY

Cantilever Beam Test

[}
desired in annealed nickel. (A measure of rigidity or stitfness.) Temﬁ" ¢
Nickel's figure for tensile p
_: - —_— — modulus (Young's) is Nickel 900 fron
30,400,000 p.s.i. Assures
minimum elastic displace-
90,000 ment of tube elements. This
plus the high damping co-
80,000 } ] efficient of nickel, aids in the
' war against microphonies.
70,000 o | °
X STRENGTH AT
~ 60,000 | 120 | wiGH TemperaTURES
2 3 || Tube parts of “A" Nickel
. 50,000 110 ) give excellent results because
ﬁ l i | "_ of their strength at contin- |
& 40,000 |40 - Effect of Annealing 100 'g: uous elevated temperatures e 750
’ & Temperature on the ] and withstand bombarding i -\
= Tensile Properties of =3 temperatures amazingly -
30,000 {30 § 37% C.R. Nickel Strip | 90 ; well. All Specimens Held 5 Minutes of Temperature
[+ | | | b ° y
20,000 |-20-5 - = @
:' | STRENGTH AT ARCTIC TEMPERATURES
10,000 |10 —— 05 e As temperatures fall, nickel increases in strength. but unlike many ferrous
| metals, does wmot lose its normal ductility and toughness as measured by
[¢] L ~ - - Charpy impact tests.
(o} 200 400 600 800 1000
Annealing Temperature - °C  Time - 5 Minutes -
— i Yield thany
Foradditional information and copy Tem: Teasile | Elongation | Reduction
Sy r“ . N o.p, MATERIAL Conditlon peratere Streagth in2in of Area Harfasss lmsact
of the new hooklet “The Properties oF. 02% i, parcost | porcent Rockwell | Streagth
of Pure Nickel,” please write: Oftset psl. fr.—l.
THE INTERNATIONAL NICKEL Room | 97400 | 103,400 | 163 | 669 | 19C | 204
COMPANY, INC. NICKEL | Cold-drawn | 119 | yo1800 | 112300 | 215 | 609 | 22¢ | 215
67 Wall Street, New York, N. Y.

« « + + INCO NICKEL ALLOYS * + * =
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MONEL * “K"” MONEL e “S” MONEL * “R" MONEL * *“*KR” MONEL ¢ INCONEL o “Z" NICKEL = NICKEL
Sheet...Strip... Rod ... Tubing ... Wire...Castings
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WHEN THE LAST SHOT IS FIRED!

systems using the principle of electrical
precipitation . New tube develop-

production for civilian life . .
ments are almost a daily occurrence as

will return to a better place to work . . .
made possible by new uses for electronic Raytheon progresses in its wartime and
postwar prograims.

tubes in highly efficient air-conditioning TH [

Raytheon Manufacturing Company

Waltharm and Newton, Massachusetts

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES
THE NEW ERA OF ELECTRONICS

. « « and industry resumes its peacetime
. our boys

AND EQUIPMENT FOR

ELECTRONIC INDUSTRIES ® June, 1943



AS QUICK AS SHE CAN SAY JACK ROBINSON...

There's a break in the power line . . . and Jack
. Robinson is lost in the acres of machinery.
Yet he's found in d flash—thanks to Straight-Line Communication.
It's A SRotgun that can't miss . . . it reaches individuals, groups, or the
\ clearly.
\g thing is that many modern plants still rely on time-wasting

entire plant/ qui
indirect mefhods tsation—despite the fact that paging by Straight-Line
ommunication‘doexs itketter and quicker than by any other means. It more
than/pays fﬁritse in a\shoX _patiod of time.

If your factqry or\planhhas\qny communications problems whatever . .,

777\ GrusTi
L1 ] ]

P - ~ - T -‘ 2 '-:
. - e J A d o - -
. . -——

ACK ROBINSON
MAINTENANEE)
IS FOUND ..
ONE INDIVIDUAL
AMONG 500

_—our 48 years’ experiénce in
this field can-telp solve them<In sound
systems, radios and telephones, “fhere is
nothing finer than a Stromberg-Carlson.” Why not get in touch with the
Sound Systems Division of the Stromberg-Carlson Company, 100 Carlson Road, Rochester,
New York. Write for free booklet No. 1934.

STROMBERG-CARLSON

R

STRAIGHT-LINE COMMUNICATION saves MANPOWER . SPEEDS THE WORK TO VICTORY

)
&
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Special Assembly Metbod — rhow-
ing single metal washer which
facilitates  protective coating
against eorrosion

Standard Assembly Bethod— s/otu-
1ng conventional petal-shaped
brass contact washer

ELECTRONIC [INDUSTRIES ® June, 1943
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Now —if you are a manufacturer of electrical equipment for military use
—we offer you a complete design and manufacturing service, producing
Selenium Rectifier power supply units for use with your equipment

And, if your production lines require D.C. power, we can design Selenium
Rectifiers for any power range. Units available with either the widely used
standard assembly or the new special assembly, coated for protection against
marine and other high humidity services.

All equipment powered by long-life, trouble-free I. T. & T. Selenium Recti-
fiers — accepted as standard by the electrical industry.

Consulting Engineering Service avaslable. For descriptive bulletins address
Department F.

SELENIUM RECTIFIER DIVISION

Federal Telephone and Radio (orporation

1000 Passaic Ave.
East Newark, New Jersey
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In this global war, commaunication . . . the vital voltage breakdown, and insulation resistance.

link ketween our fighting forces . . . must not The same broad background of experience,
fail whenever courageous lives are at stake. engincering skill, and expert craftsmanship
For in the heat of battle . . . when co-ordina- which made NOMA the most outstanding name
tion is so important . . . whether on land, on in decorative lighting is now utilized in the
the sea, or in the air . .. each component part manufacture of high quality mica capacitors.
of the communication equipment must perform We are in a position to make prompt deliveries

efficiently. That is why every
NOMA mica capacitor is built

— T on types illustrated, in all capac-

ities and tolerances shown in
American War Standard C75.3

specification. Your inquiry in-

toughly for endurance . . . built

to stand the gaff of war . .. to
function faithfully under the 1 -
severest conditions . . . to be as

dependable as the name behind

vited on other typcs.
When planning for post-war
production, a NOMA capacitor

them.Each capacitor is carefully engineer will gladly confer with

tested for accuracy of capacity. i you.

NOMA ELECTRIC CORP.

NOMA BUILDING e 55.63 WEST 13h STREET e NEW YORK, N. Y.
MANUFACTURERS OF FIXED MICA DIELECTRIC CAPACITORS
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Mere than 25 Bendix
plans are speed ng
Tae lavisible Crew” 1o
wcrle batt e frarts

ELECTRONIC INDUSTRIES

RAJIOMEN OF
““THE MMVISIBLE CREW"’

These ""Radicmen’ have tie
ability to withstand extreme serv-

ice conditons os a result of rae
painstakinj efforrs of the Bendix
Radio Engmeers. No detail is 1e0
small 1o eszape the grueling tess
that insurz untfailing perform-
ance. Electronic research cos-
tinvally steps up already high
performoece to exceed every
standard p-eviously reached.

BENDIX RADIO |

E ND I X

® June, 1943
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On his own...

but never alone!

r

D\is might be your boy . .. or the kid next door.
Yesterday he was a little shaver. Today, he’s a full-
fledged fighter on his own up there in the skies!

Yes, he’s on his own . . . but never alone. For
riding with him in his plane are the radiomen of
*The Invisible Crew” of Bendix.

With these special aircraft radio devices, he
talks with fellow pilots, and keeps in touch with
comrades on the ground. He picks up distant radio
stations to guide him on his course. He “sees”
what lies ahead, even through impenetrable fog.
Daily, as a matter of course, he uses new electronic
devices far 100 confidential to talk about now.

Through thesc engineering marvels that guide
and protect him, he senses secrets of the future . .
the future that he’s fighting for.

O N

a1



My, B, B, Baver, Chief Enginecer
of Shure Brothers, inventor eof
the Shure Reactance Slile Rule

Our Engineering Staff is pleased to serve 45,848 Engineers,
Technicians and Students with the

Shure Reactance Slide Rule

During these days, while our efforts are devoted 1o the job of supplying the
Army, Navy, and Air Force with microphones, we are pleased that our engi-
neering department has also been of additional service te industry.

45,848 engineers, technicians and students have found the Shure Reactance
Slide Rule a big help in radio computations. Makes the calculation ¢of com-
plicated problems in resonant frequencies extremely simple. Also helps in the
solution of circuit problems involving inductances and condensers. Covers a
frequency range of 5 cycles per second to 10,000 megacycles. Indispensable
for radio and electrical engineers, technicians and circuit designers.

If you haven’t your Slide Rule—we will be pleased to send it to you with
complete instructions. Kindly send 10c in coin to cover handling.

SHURE BROTHERS, Dept. 174K,, 225 West Huron St., Chicago, U.S. A.

Designers and Mannfacturers of Microphones and Acoustic Devices
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in the important and strenvous war efforts of the Electronic

HAYDU BROTHERS are playing a vital part >§

Industries . . . supplying this field with over twenty-two

million precision parts daily.

No matter how large the quantity, how close the tol-

erance, how impossible the problem, we have always /\

arrived at a solution that saves time, money and G

) < materials . . . and wasie of time, money or materials /\

I- / is criminal in these war times. /\\
, Additional space, extra equipment permits us '

to serve more clients . . . faster, better, at

Q .

\

N\
\

V4

greater economy. We have the experi-
ence, engineering staff, the men and
/ the machines to undertake your diffi-

»

‘ cult problems. Consult us at once.

SPECIALISTS IN BURNER TIPS
ms TUBE PARTS, WIRE FORMS,

METAL STAMPING FOR RADIO,
ELECTRICAL, AVIATION AND
Mt. Bethel Road, Plainfield, INSTRUMENT MANUFACTURERS

=scanccean. A MEMBER: OF THE RADIO MANUFACTURERS ASSOCIATION
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Chicctgo Telephone Supply Company products
have been synonymous with quality workman-

ship and dependable performance for 46 years. From the
engineer’s blueprint to the craftsman’s finished pr"éduct,
Chicago Telephone Supply products are planned to give
maxithum operating efficiency and trouble-free long life.

Variuble resistors (carbon and wire wound), switches (separate

and in combination with variable resistors), plugs, jacks, key switches,
push switches, telephone generators and ringers and similar electronic

components. Also other devices not illustrated here.
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Representatives
R. W. Farris
127 E. Thisty-first St.
Kansas City, Mo,
Phone: Logan 0234

Frank A. Emmet Co.
2837 W. Pico Blvd.
Los Angeles, Calif.

ELECTRONIC INDUSTRIES

If you are a manufacturer of electronic equipment we

invite your inquiries. Our engineering skill, great produc-

tion facilities and dependable delivery service are at your

disposal. Send us your specifications.

Branch Oftices

S. ]. Hutchinson, Jr.
401 N, Broad St.
Philadelphia, Pa.
Phone: Walnut 5369

In Canada:

C. C. Meredith & Co.
Streetsville, Ontario

® June, 1943

" CHICAGO TELEPHONE
CRghely, St

= o W -

ELKHART ~ INDIANA
M‘W'J% SleceroMecharical (omponents Since 1556
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In this war . . . more than ever before . . . skill, courage and confidence
permeate every fibre of our fighting men. For they know that the devices
and equipment built into their airplanes, tanks, ships, and for the ground
forces can be fully depended upon, in action. That is why . . . at Slater . . .
all of our technical skill, ingenuitv, and every measure of our resources
are concenfrated in making electronic tubes that will truly back up the men

behind the guns . . . that will serve faithfully . . . when performance counts.

Sramer Execmric & Mre. Co.

BROOKLYN, NEW YORK

MANUFACTURERS OF PRECISION ELECTRONIC TUBES AND INCANDESCENT STREET LIGHTING LAMPS
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CINGH

ELECTRONIC |INDUSTRIES ®

Anticipating the most urgent and exacting

requirements in the first line of communications, CINCH parts meet the need as it arises

MANUFACTURING CORPORATION Ziies™tiivors
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’ Designs for War...

The hermetic sealing of transformers, covers a wide
range of problems, and an equally wide range of
applications. The two units illustrated at the left, for
example, represent a high voltage transformer for high
altitude operation, and an audio unit weighing approx-

imately one ounce.
_ y one oun

There is more to hermetic sealing than meets the
eye. The illustrations below show some of the factors
contributing to the high quality of UTC hermetically
sealed units.

For obvious reasons, the units illustrated are not actual war items.

Engineering starts with research. continues through the
conierence table, and then goes through the proving of elec-
trical design. sealing methods, vibration test, etc.

DESIGN PROVING .. . AUDIO _J

- -~

ENGINEERING CONFERENCE - B ﬂ' DESIGN PROVING . . . POWER

The production of war units generally requires
precise control, This requires the scientitic choice of

i,
° [ \
En gln e erln g P R 0 n U c T l 0 N workers for specific operations . ... the use of mod-
5 &8 : ern methods throughout ... and continuous control

of quality and production flow.

APTITUDE TESTING assures e CONTINUOUS CONTROL for
worker suited to operation : . N uniformity of production

o\
PR R

? o "~ MODERN METHODS
I,e F ’; - )

s

A
Er -
i
- _arll ‘m.'
Ll - L -

K, N. Y.
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feonic Immutability

Stability is a much considered factor of late, when
the characteristics of equipment are tested under so
many conditions of use: vibration, power source
changes, temperature, humidity, barometric pressure,
and numerous other effects. Now we see the use of a
new term: secular stability, meaning in general the
capability of the device to “stay put” with age. Radio
equipment has usually had such a short life due to
obsolescence or change of style, that too little thought
has been given to the causes of actual aging.

The main problem is not so much that of extending
the life of the components as it is that of maintaining
constancy of frequency calibrations and operating
levels. These items are particularly troublesome in
the ultrahigh frequency ranges of operation. So sec-
ular stability (or aeonic immutability if you prefer
may have a place in future specification forms.

In Planning Plant Organization

In any chart of operating organization there must
always be “solid” lines representing the direct func-
tioning of the organization, through definite channels
of authority and control. In other words, as we go up
from the lowest unit to the highest, along these solid
lines, we find the superior broadly responsible for prac-
tically all phases of the subordinate’s activities.

But also there must be “dotted” lines to indicate
some of the important cross-relationships that should
exist between different units. By proper use of these
relationships, one unit can plan its work effectively
without strict conformity to the protocol necessary in
following the solid-line organization.

Contacts Down the Line

For instance, there should be a well-defined, in-
formal relationship between purchasing and the ware-
house, such as a daily report of stock and shipments.
Purchasing then would be on notice to question auto-
matically a production-release the size of which might
seem entirely at variance with the warehouse condi-
tion on that particular item. Likewise, such an in-
formal arrangement between research and sales, en-
couraging suggestions by salesmen to engineers, and
vice versa, would tend to stimulate and guide thinking,
without necessity of too many formal conferences.

In all of these arrangements, the guiding purpose
should be: “To speed operations, to catch mistakes,
and to avoid unnecessary red tape.”
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Vlir-conditioning Via PE Tubes

Uncle Sam has gotten electronic-minded in connec-
tion with his recent huge building program. He has
even found a new application for photo-electric tubes
to serve air-conditioning.

“Somewhere in the United States” a vast office
building was recently completed, roughly circular in
outline, and measuring over a mile around!

As the sun sweeps around this huge structure dur-
ing the day, it was necessary to get advance control
of the air-cooling apparatus in the various sections.
Local thermostats would have been too slow. It was
necessary to get the cooling turned on before the sun
got in its work.

Photocells were the answer. As each PE unit
glimpses the sun shining on its section, cooling ma-
chinery is started up, ready to cope with the solar
heat that shortly will be pouring onto the structure.

Looking Ahead

The entire radio industry is now operating full time
on war emergency production —most firms to full
capacity; others continuing to expand to even greater
proportions. Engineering and production staffs are
being pushed to the limit to keep pace with the de-
mands of the armed forces.

In the process of such development much new
knowledge of future importance has been gained, ex-
perience in operation broadened, short cuts designed,
and new ideas of improved circuits conceived. As a
result, the consensus of opinion among all radio execu-
tives and engineers is that post-war radio will eclipse
in performance and appearance anything that has pre-
ceded it. It is also admitted that when this war ends
there is bound to be a tremendous demand for new
goods. If all this is true, then it would seem wise to
start formulating soon, a program to provide radio
production after the war.

Sent you as a supplement

With this issue — In colors, large folded

WAR PRODUCTION CHART
of the ELECTRONIC INDUSTRIES

With Statistics of Military and Civilian Output and
Use, Flow-channels of Major Products, Intra-
industry Marketing, Wholesale and Retail Out-
lets, Customer Use, etc.

And on the Reverse Side —
A Wartime Directory of Radio Manufacturers' Principal
Offices and Branch Offices in Washington, New York
and Chicago, with Phone Numbers—published as a spe-

cial service to advertisers in "Electronic Industries."
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HOW CONTRACT RE-

by ROLAND C. DAVIES and EARL B. ABRAMS

The United States has been saved
a total of $234,591,090 on Signal
Corps procurements, mainly for its
electronic and radio equipment and
parts, since Pearl Harbor. Com-
pared to the total recovery or
$2,539,000,000 in the year ending
last March 31 for renegotiation of
contracts by the Army, Navy and
Maritime Commission, this Signal
Corps saving represents a sizable
proportion.

This recovery in Signal Corps ap-
propriations has resulted from three
methods of recapturing procure-
ment amounts. These three meth-
ods are (1) the negotiation of bids,
(2) the renegotiation of individual
contracts and (3) overall negotia-
tions for the return of excess profits
on the production by a company for
the annual or fiscal period.

Prior to December 27, 1941, the
Signal Corps, as did all government
agencies, advertised for bids for the
material it needed, but on that date
competitive bidding was eliminated
under the authority of Executive
Order 9001 based on the first War
Powers Act. In its place negotiated
contracts were substituted.

Washington Editor

Stemming from the same author-
ity the renegotiation of individual
contracts has resulted in a total
saving of $86,801,631.09 for the
period from April 28, 1942, through
April 30, 1943. This amount includes
approximately $7,600,000 from the
recapture of allowances for patent
royalty payments as a result of the
license - free patent agreements
which were entered into between
the government and practically all
important manufacturers of com-
munications equipment.

Price adjustment

As of April 27, 1943, the Price
Adjustment Section of the Signal
Corps has reached agreements with
67 companies totalling a refund of
$47,010,668. This refund is based on
the provisions of Section 403 of
the Sixth Supplemental National
Defense Appropriations Act as
amended.

When the competitive bidding
system of awarding contracts was
brought to a halt, the Signal Corps
had already begun functioning on
a voluntary basis for the renegotia-

Arlington, Va.

tion of contract prices where it was
obvious that costs were out of line.
The first move in this direction
was taken during February, 1942
when a cost analysis section was
set up in the Office of the Chief
Signal Officer to keep a record of
current procurement costs. Cost
analysis expert auditors, selected on
recommendations from the Federal
Reserve Banks, started functioning
in all major contractors’ plants.

Renegotiation of individual con-
tracts naturally followed along the
lines already set up.

Recapture of
excess profits

The process of overall renegotia-
tions for the recapture of excess
profits is one which has been not
completely understood by many war
production companies vitally af-
fected by it.

Briefly, the authority for over-
all renegotiations stems from Sec-
tion 403 of the Sixth Supplemental
National Defense Appropriations
Act of 1942 as amended by Section
801 of the Revenue Act of 1942. The

LIBUTENANDT COLONEL Panl F. Hanuah W, R, BIGGS (1efe) and W, L, Geooeodwyn (right) of the Price Adjustinent See-
who hends the Signal Corps Purchases tion of Sigunl Corps whoe conduetr the overall renegotiations, Under them
Branech handling all contract awavds are the two Price Adjustment field oflices in Philndelphia and Chiengo
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NEGOTIATION Works

Principles followed by Signal Corps officials.

What radio-electronie manuface-

turers may expect. Deductible allowances for salaries, advertising and war losses

story of “Section 403” is an interest-
ing one because it shows the gen-
eral path which the government
travelled toward the policies that
are now in effect.

In 1934 Congress passed the Vin-
son-Trammell Act to limit profits
on naval construction to 10% of the
contract price. In 1936 this Act
was amended to permit contractors
to offset the loss on one contract
against the profits on another and
likewise for the results of a year;
and in the same year these provi-
sions were applied to merchant ship
construction. In 1939 this Act was
revised to allow 12% profit for Army
and Navy aircraft contracts. How-
ever, on June 28, 1940, all such
profit ceilings were reduced to 8%.

Two years later, Executive Order
9217 based on the Second War
Powers Act designated the War Pro-
duction Board, War, Navy, and
Treasury Departments, the Recon-
struction Finance Corporation, and
the Maritime Commission to inspect
plants and audit books of defense
contractors to prevent the accumu-
lation of unreasonable profits.

Proposed 6% limit

This was the situation the end
of March, 1942. At that time, the
House adopted a bill proposing to
limit all profits on all war contracts
to 6%. Opposition of the War and
Navy Department to this provision
was based on the fact that this
virtually placed contracts on a cost-
plus basis. They felt that the rate of
profit should be related to the war
contribution and performance of
the contractor.

There were many reasons for this
viewpoint. Different lines of busi-
ness with the same volume of
sales might require widely different
amounts of capital, skill and ser-
vices. Some companies might be
financed by the government through
advance payments or direct loans,
while others would be using their
own capital. Some firms might
have the use of government facili-
ties in the manufacture of their
products. Others would be using
their own plants.

ELECTRONIC INDUSTRIES ® June, 1943

A very important point stressed
by both the Army and Navy was
that many vital war items require
highly developed inventive genius,
original design and mechanical skill
over a period of years. Also to be
given consideration, the Army and
Navy thought, was the fact that
many products required such preci-
sion that few contracts can qualify.
And finally, the two Services be-
lieved that weight should be given
to the fact that the costs of a new
producer might be twice those of an
original contractor because of his
lack of skill and “know how.”

Based on experience

Congress, acting upon this theory
that the contract prices of each
contractor should be adjusted after
consideration of experience in the
performance of such work and after
negotiation with the contractor
passed Section 403. This Section
provides that contracts in excess of
$100,000, made after April 28, 1942,
be renegotiated. It also provides
for the renegotiation of any con-

tract, even though made prior to
April 28, if final payment had not
been made on that day.

Section 403 is definitely not a tax
act. The statute itself defines
renegotiation as the revision of the
contract price. This is accomplished
by mutual agreement between the
contractor and the price adjust-
ment section.

There are several general princi-
ples in determining what excess
profits are. The government feels
that stimulation of quantity is
primary. It follows from this that
reasonable profits should be deter
mined on the basis of individual
cases without restriction or any
fixed formula. Net profits should
be determined on war business as
a whole rather than on specific con-
tracts and for a fiscal period. As
volume increases the margin of
profit should decrease. Correspond-
ing profits in pre-war base years
should be considered. (The base
taken for this point is the average
profit of a firm for the years 1936-
1939.) Government agencies also

RADIO-EQUIPMENT for every henneh of our lighting services—Army,
ANnvy, and airforees—ix involved in these contracts which are now he-

ing rencgotinted in the light

of nctual noutfacturing  experienee




RE-NEGOTIATING AGENCIES RECOGNIZE DEDUCTIONS
ALLOWED FOR FEDERAL TAX PURPOSES

The exclusions and deductions allowed for Federal-tax payments are also recog-
nized by the War and Navy Departments, the Treasury and the Maritime Commission,
as legitimate expenses of companies engaged in war production, in considering
excessiveness of profits in their renegotiation of contracts and operations for the

war effort.

These deductions and allowances include:

Advertising
Amortization
Conversion
Depreciation

Interest

Losses from prior years
Salaries and wages
War losses

believe that reasonableness of profit
should be determined before provi-
sion is made for federal income and
excess profits tax. And, finally, they
feel the contractor’s right to a rea-
sonable profit and his need for
working capital must be dis-
tinguished.

Margin of profit

In determining the margin of
profit for an individual firm cer-
tain factors are taken into account.
These include price reductions and
comparative prices, efficiency in re-
ducing costs, economy in the use of
raw materials, efficiency in the use
of facilities, and the conservation
of manpower, the character and ex-
tent of sub-contract in the quality
of production, the complexity of
manufacturing technique, the rate
of delivery and turnover, inventive
and developmental contributions,
and cooperation with the govern-
ment and with other contractors in
developing and supplying technical
assistance. Consideration is also
given to possible increases in cost
of materials, imminent wage in-
creases, risks, delays due to the
inability to obtain materials, rejec-
tions, spoilage, cutbacks in quanti-
ties and guarantees of quality and
performance.

Price adjustment
section

The provisions of Section 403 are
put into practice by the Price Ad-
justment Section of the Signal
Corps which has assigned to it at
this writing 313 communications
firms. The Price Adjustment Sec-
tion is part of the Contracts and
Awards Section of the Purchases
Branch in the office of Major Gen-
eral Dawson Olmstead, Chief Sig-
nal Officer of the Army.

The exclusions and deductions
allowed for Federal tax purposes—
amortization, depreciation and con-
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version; losses from prior years and
war losses; interest; advertising;
and salaries, wages and other com-
pensation — are recognized by the
War and Navy Departments, Treas-
ury, and Maritime Commission as
legitimate expenses of companies
engaged in war production in con-
sidering excessiveness of profits in
the renegotiation of contracts and
operations for the war effort.

Just as in the case of the rea-
sonableness of compensation, the
test for advertising expenditures al-
lowable is whether they are ordi-
nary and necessary and bear a
reasonable relation to the war pro-
duction business activities of the
enterprise. In making this test
of reasonableness, consideration is
given to the amount spent for in-
stitutional advertising and for
product advertising of the nature
of institutional advertising. Ordi-
narily product advertising spe-
cifically offering products for cur-
rent sale (as distinguished from
institutional advertising to keep the
advertiser’s name or names of its
peacetime products) is charged in
full to commercial business, but
product advertising by subcontrac-
tors may be allowed in a reasonable
amount as a charge against renego-
tiable business with respect to
products sold primarily for use in
war production.

Amortization

Amortization may be carried on
under the five-year Certificate of
Necessity issued by the Secretaries
of War or Navy, if desired, the con-
tractor may amortize his costs of
war facilities at ordinary rates of
depreciation. For the purposes of
renegotiation the amount of amorti-
zation allowed under the Internal
Revenue Code’s Section 124 except
to the extent of depreciation will
not be allowed as an item of cost.
But the amount of such amortiza-
tion in excess of depreciation will

be deducted from profits in renego-
tiation procedures, although the
residual value of the amortized
facilities will be considered and rea-
sonably ascertained. However, there
is no authority for reopening rene-
gotiation agreements to give con-
sideration to accelerated amortiza-
tion under a shortened b5-year
period.

War facilities, not covered by
Certificates of Necessity, which
represent permanent capital addi-
tions, are depreciated at ordinary
rates, although machinery used for
war production in extraordinary
consecutive day and night shifts
may be allowed higher rates of de-
preciation than for buildings. Full
costs in converting facilities to war
production which are not per-
manent additions, will be allowed
in renegotiation, but commercial in-
ventories unsaleable due to wartime
regulations or loss of market are
not included in such allowances.

Net losses

For net losses the renegotiating
authorities may give consideration
under proper circumstances to
losses incurred in prior years on
war production caontracts and sub-
contracts but the full amount of
these losses are not allowed in de-
termining renegotiations. However,
they can be given weight in con-
sidering excess profits under the
period being renegotiated. War
losses are recoghized in renegotia-

tion if the contractor or sub-
contractor furnishes satisfactory
evidence about the property

destroyed or seized. So long as
the borrowed capital is used for war
purposes it does not matter when
the obligation was incurred for the
consideration of interest costs in
renegotiation. Interest on long-term
bonds and obligations issued before
the war is allowable if the capital
was used for war production, but
the general principle in renegotia-
tion in the case of interest pay-
ments is to weigh them in scale of
whether or not they were borrowed
funds allocable to sales subject to
renegotiation. In the case of
salaries. wages and other compensa-
tion consideration in renegotiation
is given to the nature of work, ex-
tent of responsibility, experience
and effectiveness of the officer or
employee and increases in com-
pensation since January 1, 1939.
Reserves for reconverting plant
facilities to peacetime operations
at the end of the war are not al-
lowed as a deductible factor.
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Murray Hill Laboratories

1 new center of Bell Laboratories rvesearch uct ivity, on u tract of over 200 acres

T

o/

5

IF VIR /AL LABOEATORIES are cowpletely =puipped for
the insvestigation o” martieninr projects. In the cne above, an
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surfaece films, A beamn of bhigh-specd electrons, sxenttered
from the surfnce of the materind heing studied. records its
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The FOOD INDUSTRIES

According to Napoleon, armies
fight on their bellies. According to
Secretary Claude Wickard, food
will win this war and write the
peace.

Few persons realize that agricul-
ture and food processing constitute
America’s greatest industry. To
those of us who have been accus-
tomed to think of food only three
times a day, the present precarious
wartime situation comes as some
thing of a shock

Food production up 389

Facilities that have been ade
quate for feeding perhaps 145 mil
lion people are suddenly called up-
on to feed 200 million, and this ob-
ligation will continue for a long
postwar period. Such expansion
calls for certain routine changes in
methods, addition of all possible
labor-saving equipment, and inten-

RUNNING A VITAMIN ASSAY with tlhuor-
escence-mensuring photoelectric instrament
at 1Food Research Labs. Long Islbhond ity
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SOME TUBES IN FOOD INDUSTRIES

Photoelectric vitamin assays
U-V vitamin D irradiation

Wrapping, counting, sorting
Dehydration and sterilization
Germicidal lamp safequards

X-ray examination and treatment

sive study of any new, radically dif-
ferent processes which might, even
under unfavorable cost conditions,
increase the production of food.
The revolution towards dehydra-
tion is a case in point.

Food industry applications of va-
rious electronic methods have di-
rectly or indirectly increased pro-
duction or stepped up efficiency in
the past. Since the food processors
have for several years made wide
use of certain electronic devices, it
is only natural that the current
crisis in food should inspire re-
newed attention to electronic
methods, including those which
heretofore may have been classed

as experimental or costly. Such is
indeed the case.

It requires little imagination to
predict that the food industries can
emerge from the war as a going

market for a considerable dollar-

volume of industrial electronic
equipment. The validity of such a
prediction will depend on three

main factors: (1) the intensity of
the sales effort, which is needed
now as well as after the war. In-
cidentally, food industrials may be
able to offer highest priorities in
the near future. (2) reduction in
costs of certain types of electronic
equipment which would already be
in wide use if such use had been
economically justifiable. (3) more
research and development effort
applied to possible electronic an-
swers to many of the food indus:
tries’ special problems.

In short, the future of this vast
potential market lies almost entire-

PUHOTORLECTRICALLY CONTRO LLED uuit

wade by Packnge Machinery Co, to wrap 1200 indi-
vidual sticks and 240 bundles of g per wminute

ELECTRONIC (INDUSTRIES e June, 1943



As A Potential Market

From farm to table, the agricultural processing and associated
food industries offer a vast new market for electronic devices

ly in the hands of the electronic in-
dustry itself. The purpose of the
present paper is to describe current
applications of electronic devices to
the food industries, and to discuss
briefly some of those applications
which should sooner or later pro-
gress beyond the experimental
stage.

Vitamin analysis

The discovery and development
of vitamins and their principles has
within a decade wrought a virtual
revolution in food. It should be of
interest that laboratory research
and production control of these im-
portant nutritional elements owe a
major portion of their success to
several electronic methods for
quantitative analysis.

In the colorimetric or spectro-
photometric methods to be de-
scribed, use is made of the fact that
chemical reactions frequently pro-

BREAD PACKAGING machinery using
Westinghouse P-E ¢ontrol to insure uni-
form poxition of printing on wrapper
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duce colored solutions. The depth
or density of such a colored solu-
tion is a function of the quantity of
the substance being measured if
other variables are eliminated.
Most of these methods involve
production of visible or ultra-violet
light, transmission through, reflec-
tion from, or fluorescence of, a
sample of the material to be ana-
lyzed, and quantitative measure-
ment of the result by means of
photocells or phototubes often in a
Wheatstone bridge circuit, with
current amplification if necessary.

Vitamin A determination

A method for the measurement
of vitamin A in fats requires a
suitable solution of the unsaponi-
fiable matter of the fat, held in a

PASTEURIZATION test uxing a
GE “luximeter” to Indiente the
depth of color of phosphatase

CLEAN AIR ix supplied to fer-
mentation vat room of a hrewery
hy Westinghousee precipitron unit




glass cell of precise construction.
The cell is placed in a beam of
light of 3280 Angstrom units wave-
length, from a sodium vapor source.
The absorption of light by the
sample, accurately measured by
some sort of photoelectric method,
bears a direct relation to the
amount of vitamin A present.

When a chloroform solution of
vitamin A is treated with antimony
trichloride a blue colpr forms, then
quickly fades away. With the
proper kind of photoelectric colori-
metric equipment, the peak density
of the color is read on a galvanom-
eter, as the point of minimum light
transmission through the sample.
The method yields results calcu-
lated to be accurate to within 1
per cent.

Flunorescenee measurements

Accurate determination of thia-
min, or vitamin B,, may be
achieved by oxidizing the chemical
to thiochrome, in solution. In a
fluorophotometer, a test tube of the
solution is placed in a beam of ul-
tra-violet light of known quality.
At each side of the tube, at right
angles to the beam, two photocells
responsive to visible light measure
the amount of fluorescence pro-
duced by the sample. The reading
of a galvanometer or the null-point
setting of a slide-wire potentiom-
eter may then be referred to a cali-
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bration chart for determination of
the vitamin content.

Vitamin B», likewise, may be ac-
curately determined by the inten-
sity of its fluorescence, to light of
4400 Angstrom units, as well as by
the colorimetric method. Most of
the other vitamins are measurable
by either or both methods, in sev-
eral variations, with the exception
of vitamin D. Although experi-
ments are now under way on the
photoelectric determination of this
important vitamin, the most satis-
factory method in general use en-
tails experiments on white rats.

Greater accuracy with
spectrophotometer

Increasing use of “unabridged”
spectrophotometers should be ex-
pected. In contrast to the several
types of units described, the un-
abridged instrument allows step-
by-step measurements to be made
of the transmission by a sample of
light of all wavelengths, in much
the same manner as is currently
used to specify and measure color
for its own sake.

All such vitamin determination
methods have two fundamental
places in the food industries. First,
as used by the research labora-
tories, the instruments facilitate
analyses and speed development of
new processes for production, isola-
tion, or synthesis of vitamins and
related products. Second, on the
production front, the use of such
instruments affords quick, conve-
nient means for maintaining the in-
creasingly important check on the
vitamin content of the final food
product. Whether vitamin content
is natural, by enrichment, or a
combination of the two, does not, in
general. affect the test results.

Although there have been a
number of applications of the
“electric eye” to wrapping, sorting,

ULNABRIDGED SPECTROPHOTOMEPER
measures lght transmission of sample at
all wavelenzths for most accurafe vita-
min assava., Diagram of electronic uunll-

point system  of  Beekman  anle below
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counting, weighing, and grading
operations in various food process-
ing plants, a trip through almost
any one of them reveals a dozen
additional places where some sort
of photoelectric control could be
used to advantage, particularly in
these times of manpower shortage.

Photoeleetrie control

A typical wrapping operation is
used by the bread industry. High
speed wrapping machinery using
wrapping paper printed in rolls is
more efficient, faster, and more ac-
curate when human control is re-
placed by photoelectric. In general,
the problem is to prevent the errors
in the repeat-printing, the auto-
matic wrapping, and temperature
and humidity changes in the paper
base, from causing the paper feed
to creep ahead or behind the actual
wrapping, with the result that the
labels stray from their desired po-
sition on the wrapper.

A phototube, an amplifier, and a
thyratron, in general, provide 100
per cent accurate control of the op-
eration. A special registering spot
or target printed along the roll, in-
tercepts the light beam. The photo-
tube signal is generally compared
with a periodic signal taken from
the wrapping machine so as to ad-
just the paper feed rate to proper
synchronism with the wrapping
and cutting mechanisms.

One of the most intricate systems
of this type, designed by the Package
Machinery Co., has been in con-
stant use for several years on a
machine which wraps sticks of gum,
first individually and then in pack-
ages of five sticks, at rates up to
1200 sticks per minute.

The National Sugar Refining
Company uses a counting system
for empty raw sugar bags on an
overhead conveyor, as a check on
daily production. General Mills,
Inc., counts packages in one plant.

Thoughtless sales engineering

Hundreds of photoelectric count-
ing systems have been sold and in-
stalled, sometimes, it must be ad-
mitted, without much forethought,
and without adequate engineering
care as regards ambient light ef-
fects and other troubles, and fre-
quently without reasonable follow-
up instructions and precautions to
those charged with operation and
maintenance of the equipment.
This potentially important market
is worth better treatment than
that.

A number of intriguing possibil-
ities for the use of ultra-high fre-
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ELECTRON RAY bridge-type e

chechs solutions st National Sugar Refining Co,

quency alternating current in the
food industries has been the subject
of sporadic experimentation. Va-
rious jobs can be done, and done
well, but the limiting factor of high
cost of equipment has thus far pre-
cluded widespread commercial ap-
plications.

However, the vast wartime ex-
pansion of the electronic industries
may just make it possible to manu-
facture suitable equipment for
these and many other electron-tube
applications at a cost that will
justify their use.

Costs too high

High frequency dielectric treat-
ment of grains, for the purpose of
killing infestations, is one possibil-
ity. Richard T. Cotton, Senior en-
tomologist in the Department of
Agriculture, has followed the sub-
ject with interest. Over a decade
ago, the department investigated
an experimental installation in a
grain elevator in Baltimore. The
apparatus consisted of a twenty kw
Westinghouse oscillator on 42 mega-
cycles. A rectangular glass chute
between copper plate electrodes
served as the treater. A transmis-
sion line fed the rf to the treater
plates, connected through a “trom-
bone” type of inductor with a
thermal ammeter to assist in tun-
ing the treater for maximum trans-
fer of energy to the dielectric, the
grain passing through.

The tests were entirely satisfac-
tory, but later discussions with
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ductivity meter

Westinghouse and General Elec-
tric regarding production models of
the unit left no doubt as to its
economic impossibility. Cost was
estimated at $45,000 per unit at
that time. One unit would treat
5,000 bushels of grain per day. To
compete with existing conditions,
the unit would not only have to
cost less, but would have had to
handle at least 100,000 bushels per
day.

Dr. C. G. Lemon, of the Radio
Society of Great Britain recently
described a unit costing $1,250
which would be capable of treat-
ing ten tons of grain per hour at
an operating cost of 3¢ per ton,
but at this writing it is not known
whether any actual installation
has been made.

The Chicago Commonwealth Edi-
son Company has developed some-
what similar apparatus (cf “Amer-
ican Miller,” Feb., 1943) but the
factor of too high cost seems still
to exist.

High frequency dehydration

In normal times, a boatload of
food shipped to Europe was 15 per
cent food and 85 per cent water.
Mothered by necessity, dehydration
and debulking of food has come
into very wide use at the present
time. However, anyone who has
dined a few times on some, at least,
of the dehydrated foods later “re-
incarnated,” will attest that the
flavors and textures leave some-
thing to be desired. When life and

VITAMIN A ANALYSIS at Food Research Labs, Ine.,
with Rubicon abridged photoelectrie specetrophotometer

death hang in the balance no one
complains about such minor de-
tails as flavor, but the postwar
future of dehydration, with its ob-
vious economies, will depend on
certain improvements.

High frequency dielectric heat-
ing and drying of meats and vege-
tables is one of the most attractive
possibilities in the electronic field
If successful, it might eclipse any
other single market.

Experiments promising

Again, tubes will do the job, and
apparently do it far better, but
someone has to pay the premium.
According to V. W. Sherman of the
Federal Telephone and Radio Corp.
Newark, N. J., ten megacycle en-
ergy through carrots and similar
vegetables is able to remove 99 per
cent of the water in less time than
with other methods and without
the common “case hardening” of
the vegetable. This is to be com-
pared with 93 to 95 per cent re-
moval as a standard. No accurate
production - line cost comparison
tests have as yet been run.

The Department of Agriculture,
at its Albany, California, research
laboratory, is at present conduct-
ing experiments on a small scale.
Considerable work has been done
in Germany and at least one Ger-
man patent has been issued.

Innumerable applications of elec-
tronic devices to the food indus-

(Continued on page 152)
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THE ROLEKE of UHF
AFTER THE WAR

by S. YOUNG WHITE

Formerly of Loftin-White

The impetus given (o ultra high frequency technigque by current

developments will open up a vast new field for public services

It is safe to predict that great ac-
tivity in the 50 to 250-megacycle
portion of the frequency spectrum
will be a leading factor in radio
progress after the war. Let us sur-
vey the field and with our very
limited human perception attempt
to intelligently evaluate the possi-
bilities and limitations of this type
of transmission, as well as the in-
strumentation and apparatus that
the radio engineer will be called
upon to produce at a cost level low
enough to assure wide public ac-
ceptance.

If we limit the discussion to an
upper frequency limit of 250 mec.,
we have available more or less nor-
mal tube types that lend them-
selves to disciplined design at a
reasonable overall cost to the user.

TRANSMITTING ANTENNA

The upper limit in frequency where
useful gain and stability of oscliia-
tion are still found in such tubes,
is vaguely in this region. We shall
also limit ourselves to tunable re-
ceivers capable of covering at
least a substantial portion of this
spectrum.

Accuracy and
stability requirements

At this time we have two differ-
ent standards of design when we
think of frequency allotment re-
quirements. In the normal broad-
cast band the requirement is ten kc.
channels, side by side, and at the
higher frequencies a sliding scale
frequency allotment of one-tenth
ol one per cent. This latter stand-
ard was adopted at a time when

WATER

s‘*“‘“
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s‘*"‘\'\
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than over the water
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Of eourse, mueh weakened signals resnlt, hot the covernge is Inrger

the art was not as far advanced as
at present.

If the 200 mec. spread in the 50-
250 mec. region is allocated at the
rate of every 0.1 per cent there are,
in round numbers, 1300 channels.
If allocation is in terms of 10 kc.
channels there are 20,000 such
channels.

The problem of gaining the use
of these extra 18,700 channels is
strictly up to the radio engineer.
The Federal Communications Com-
mission can obviously allocate fre-
quencies only on a basis of their
utilization with apparatus that can
be commercially produced, and the
demand for these extra channels
will undoubtedly be so great that
every effort must be made to
satisfy it.

Let us look at the prewar art.
Circuit simplicity has been one of
the great handicaps of uhf, since
you can wind three turns of No. 14
wire around a pencil, solder it to a
three plate variable condenser,
hook up a tube such as the 6J5, and
obtain good oscillation up to nearly
200 mc. The same haywire. design
with an Acorn tube will allow you
to exceed 400 mc. When you analyze
this type of circuit in order to im-
prove it in the matters of fre-
quency stability and efficiency you
find every component is hopeless,
and to discipline it in these mat-
ters requires another attack. It is
evident that frequency stability
must be regarded in absolute rather
than relative terms.

The second attempt the engineer
will make will invariably consist of
taking standard broadcast fre-
quency technique and modifying it
for uhf by reducing the value of in-
ductances and so on. This also will
be found almost equally hopeless.
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The third attack will be the cor-
rect one—forget most of what you
know and aesign directly in terms
of the new frequencies and their
tremendous accuracy requirements.
The difficulty will then be found
that you cannot design the parts
until you have the whole, and you
obviously cannot make the whole
without the parts. It is useless to
design a coil by itself unless you
have a specific structure into which
it will fit, You have only two inches
of wire available to use in the whole
circuit, and you want all of it in the
coil, not in the form of hookup
leads.

The final design must be a
streamlined whole, rather than the
aggregation of parts we are used to.
It will of necessity have absolute
“Secular Stability”—the property of
being unchanged by time. It will
probably be of glass or ceramic,
possibly all in one piece. And the
multitude of circuit elements, now
used for trimming, tracking, align-
ing. bypassing, ete., will be simpli-
fied to the point where in effect
some of them will become im-
aginary. We can be sure it will not
resemble the current type of con-
struction.

An entirely different dial will be
necessary to allow the user to pick
out the channel desired from 20,000
others, and some rather fine toler-
ances in the mechanical movement
will be necessary. Perhaps the re-
ceiver will hunt for the signal by
scanning the spectrum, identify the
signal desired by some identifica-
tion in the carrier or the modula-
tion itself, such as a super-audio
tone, and lock on it tighter than
any operator or mechanical system
could.

We are not saying that a sinele
ten kc¢. channel of 2000 mc. can be
tuned in and held but the point is,
that the tighter we hold our ac-
curacy the more thousands of chan-
nels we will have for public service.

Station coverage

For non-directional transmission
in this portion of the spectrum we
must keep the following facts in
mind. There is little reason to be-
lieve the Heaviside layer will enter
into such transmission ranges ex-
cept very sporadically. We all know
the amateur 60 mc. band has a nice
skip every so often, but onlv dur-
ing a few hours a year. Observa-
tions at higher frequencies have
been meager because of rather
small number of stations observed.
Of course we even have skip effects
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at optical frequencies (we call them
mirages) but it is probable the
phenomena will not play a large
role in our use of these frequencies.

In some hundreds of hours listen-
ing on 1 microvolt signals the writer
only observed one fadeout, extend-
ing about 30 seconds. That was
when a trailing skirt of a raincloud
dragged along the ground directly
between transmitter and receiver,
and caused a fade of about 20 db.

Several years observations with a
rece}ver of maximum possible sensi-
tivity (one-quarter microvolt into
the input line) and with all spuri-
ous and if responses down about
100,000 times, showed that a light-
ning stroke a quarter mile away
gave a one microvolt “thump.”
Static is non-existent.

Ignition noise

The receiver described gave re-
sults in sharp disagreement with
the report of similar tests hitherto
published by others, which reported
results of how ignition noise level
varied with frequency, and in effect
stated that ignition noise is nearly
constant up to 400 mc. or more. We
ten-meter amateurs (the writer has
been on the air as W9GVB) know
all-too-well that a car can be heard
over a quarter mile on 30 mc. At
60 mc. it is nearly as bad, but above
130 mc. or so the writer has heard
no auto noise with the very sensi-
tive receiver mentioned, which had
a band acceptance ten kc. wide.
No suppressors were required on the
car carrying the receiver, even
though the receiver operated from
the car battery.

The observation must be made
that it is very necessary that the
receiver have no image, spurious, or

if response for these results to be
duplicated as every spurious re-
sponse is a gate through which
ignition noise can enter. There is
also a difficulty inherent in uhf
sensitive receivers: namely that the
rf stage gain, and also the converter
gain, is so low that very sensitive
if amplifiers must be used. The
slightest if response in the receiver
and ignition walks through.

Another thought on ignition and
man-made noise in general, is that
there are so very many channels
in the uhf that the energy content
on only one channel is bound to
be quite low.

Airplane ignition noise is quite
another matter. The very high en-
ergy level in the circuits accounts
for part of it, but does not explain
all of it, especially on an apparently
well-shielded engine, where the
wires are shielded with solid copper
tubing right up to and including
the plugs. One possible reason
might be that, in a large engine,
there are leads of various lengths
varying from about a foot to four-
teen feet from the magneto to the
plugs. These are evidently a quar-
ter, half, three quarters, etc., of
any wavelength you may use in this
region, and the shields tend to be
antennas rather than shields.

Length of antenna

At 50 mc the length of a quarter
wave antenna is about 54 inches
and at 250 mc it is 11 inches. Now
we must remind ourselves of a very
simple fact: the transmitter does
not lay down a field in microvolts
per wave-length, but in microvolts
per meter. Therefore the greater
the effective height (or rather the
effective length) of an antenna,

(Continued on page 154)
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WANRBT - W2X WG ANTENNAN,
turnstile elements simultaneously trans-

Lower

mit television pictures and 1M bro:al-

casting without mutual interference

Several years before our entry into
the War, NBC placed in experi-
mental operation on the Empire
State Building tower, 1250 ft. above
New York’s streets, one of the first
FM broadcasting plants in the
world. It superseded the ampli-
tude-modulated uhf broadcast
transmitters which had long been
in operation, and took its place
alongside NBC’s veteran New York
television transmitters.

This FM newcomer was a 1,000
watt transmitter and its call letters
W2XWG have since been identified
with high-fidelity transmission in
the fullest sense of the term. As
explained by O. B. Hanson, NBC
vice-president and chief engineer
and Raymond F. Guy, radio facil-
ities engineer, this new station was
originally built as a part of NBC’s
exhaustive field tests of frequency
modulation in uhf sound broad-
casting.

The results of this field test are
well known to the radio industry
since the data were widely pub-
lished. The full results of this field
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NBCS NEW M
TRANSMITTER

Engineering details of the experimental equipment

in the Empire State Building Tower at New York

test were also made available to the
Federal Communications Commis-
sion at the FCC “FM Hearing” of
March, 1940.

Expansion program

Upon completion of the hearing
and the formulation of industry
standards, NBC immediately ini-
tiated an expansion program to in-
crease the power of its New York
station to the maximum permitted
under the new standards, and also
to build a similar station in Chi-
cago. Construction of the Chicago
station was halted by material
shortages before completion. The
New York station was completed,
but for the duration of the war will
operate on somewhat less than its
full-rated power to avoid the use
of certain tubes more urgently
needed for the prosecution of the
war.

INTERMEDIAVTE POWER A MPLI-
FIlER, Radio fregueney unit

tuhes

wsing o pair of 83 - A

The new W2XWG transmitter is
the RCA type FMIOA with a nom
inal rating of 10,000 watts. The
modulating system is the well
known “Crosby” type developed by
RCA engineers. This system which
utilizes a balanced reactance-tube
modulator gives the utmost in fidel-
ity and has been adopted by a
number of transmitter manufac-
turers of broadcasting and other
types of FM equipment. W2XWG
is located in the Empire State
Building, the tallest building in the
world. The distinctive FM and tel
evision antennas at the very top of
this building are visible for miles
and have become familiar symbols
of modern radio.

Transmitter

An accompanying picture shows
the thoroughly modern “stream
lined” installation of the transmit-
ter proper. The front of the trans-
mitter is indirectly lighted by con
cealed fluorescent illumination in
the rear of the plaster drop curtain
above the front of the transmitter.
Cooling of the transmitter and ven-
tilation of the transmitter room is
accomplished by an elaborate ven-
tilating system with inlet and out-
let ducts in all compartments of
NBC’s large “Uhf Center” on the
85th floor of the Empire State
Building.

In modern equipment, most of
the transmitter controls are located
behind metal doors. Another pic-
ture shows the modulation and fre-
quency control equipment being
adjusted by engineer T. J. Buzalksi.
The simple and efficient design of
radio frequency amplifier stages in
one of the transmitter compart-
ments is also illustrated.

The antenna system of W2XWG
is of particular interest. A diagram
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MODULATOR EXCITER PANEL
(above) showing concenled control

NEW WZ2XWG FM TRANSMITTER
(right). This station will Inter use
its commercial eanll letters W3INY

illustrates the antenna systems
used for both W2XWG and the tel-
evision station WNBT. The lower
antenna is an advanced type of
turnstile array developed by RCA
engineers to have a substantially
uniform performance characteristic
over the full range from 30 to 60
megacycles. This antenna has been
used for several years for the si-
multaneous transmissions of both
W2XWG and WNBT on separate
frequencies, with separate trans-
mitters and with separate pro-
grams. This antenna transmits the
television pictures and by means of
an array of coaxial filters, also
transmits frequency modulation
programs without mutual interfer-
ence. Therefore, when listeners
tune from NBC’s television trans-
missions to its frequency modula-
tion sound broadcasting, they are
actually hearing waves which orig-
inate from the same antenna.
The horizontal loop antenna
shown at the top was developed and
built a number of years ago. It is
a horizontal loop of the type which
has subsequently come into popu-
larity for uhf applications. The
use of one antenna for two separate
uhf services described herein may
well receive widespread attention in
coming years, since there will al-
ways be space limitations on high

ELECTRONIC INDUSTRIES @® June, 1943

‘

e

WANBT-WIXWG
at 85th floor of

buildings and other elevated loca-
tions that could serve as antenna
locations for many types of uhf
radio services, if undue ecngestion
were avoided.

Freguency modulator
The modulating system is based

on the “Crosby” balanced react-
ance-tube system of producing sta-

CONTROL ROOM of NBC “uhf center”
Empire State Building, New York Cilty

bilized FM signals, developed by
RCA engineers. The exact arrange-
ment, shown in the layout of the
Exciter Panel circuit, makes use of
the frequency shift in a self-excited
oscillator that occurs when any of
its operating parameters are al-
tered. These shifts, which are so
troublesome with AM, have been
carefully engineered to provide a
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stable but flexible frequency mod-
ulation systemn.

The oscillator (Dow circuit) tun-
ing inductance is altered a definite
amount by reason of a change in
a shunting impedance produced by
the plate impedance of a pair of
modulator tubes. These tubes are
biased in such a way that their
plate impedance will vary in ac-
cordance with any audio frequency
potentials impressed on their grids.
All of the factors in this system
have been set to produce linear
modulation. In order to prevent
the average carrier frequency from
fluctuating during the modulation
process, an auxiliary control circuit
maintains this stability, which
functions as follows:

A crystal controlled oscillator
with the desired stability, but with
a one megacycle frequency differ-
ence, heterodynes with the self-
excited oscillator that is being mod-
ulated. The difference frequency of
one megacycle is amplified and ap-
INDUSTRIES ®
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FINAL RE POWER

AMPLIFILER swith an

antomntic monitoring system

that balances out any amplitnde modulation products that may be present

plied to a discriminator tube that
delivers an output voltage that is
proportional to that difference.
When the carrier frequency is
such that this one megacycle differ-
ence is produced exactly, no voltage
appears in the output. An output
filter removes all modulation fre-
quencies so as to produce a direct
current. The potential from this
filter controls the dc bias of the
reactance tubes and thereby the
average frequency of the oscillator.
The filter prevents the reactance-
tube bias from changing at the
modulation frequency rate.

Amplifier tripler

The amplified output of the FM
modulated oscillator is transferred
by a coaxial link to a tripler panel
to obtain the final frequency of
45.1 mc. An rf intermediate power
amplifier unit consisting of two
stages of push-pull amplification
follows. These stages are engi-
neered to maintain linear modula-

tion characteristics over the wide
range of modulation frequencies.
The power amplifier stage em-
ploys two RCA 889-R tubes in a
push-pull circuit. The grid tank
consists essentially of a three-
fourths wave line which acts as an
impedance transformer. The im-
pedance reflected back to the in-
termediate power amplifier is ad-
justed by changing the position of
the connections from the transmis-
sion lines to the grid tank, moving
them up or down the line to raise
or lower the impedance. The plate
tank consists of a single-turn in-
ductor which is resonated by the
stray capacities and tuned by vary-
ing its length. Independently va-
riable cross neutralization is used.
As will be noted on the diagram,
all the normal adjustment opera-
tions that are associated with this
final amplifier are motor operated,
such as grid tuning, neutralizinz
each tube, plate tuning, line tuning
and loading. (Continved on paye 164)

63



~sn

Analysis of the oselllogrimms of detonntion effeets isn rend- Wide bhand amplitier (Pype 319A) manufactnred by
ily carried out with the nhove equipment (Fig. 1) devel- RCA adapted to  transiorm  the output of a
oped by Eleetro Produets Labs, 549 W, Randolph St. Chieago piezo  eleetric gaxe to operate an  oseillograph

Internal Combustion
Engine Analyvsis

Electronice devices aid in the study of

The study of combustion engine
fuels, and their most effective util-
ization, is closely linked with en-
gine design and the adjustment of
its controls. The well known indi-
cator, so long used in steam engine
management, has been found to be
of little value in high-speed engine
studies, either of the gas or Diesel
types. The problems of the latter
are in some regards similar, and for
many tests the same types of equip-
ment can be utilized, although the
characteristic requirements of the
test equipment may differ.

“Knocelke® characteristics

In Diesel work there needs to be
a definite correlation between the
start of injection and the time
taken for the combustion (and the
attendant pressure wave) to get
under way with the type of fuel
used. Several different valve-tim-
ing adjustments may be necessary,
depending on the ignition speed of
the fuel, its viscosity, the load, and
the speed.

In gas engine developments and
gasoline tests, a study of detona-
tion or “knock” characteristics of
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engine operation and fuel utilization

the fuel is important. The knock
that is noticed in a gasoline engine
with some types of gasoline, or with
some adjustments
sound wave produced by abriormal
pressure disturbances when the
mixture is first fired. Pressure
change rates greater than a cer-
tain value (which depends on the
cylinder dimensions) produce but
little power increment but become
manifest as a “knock.”

Detonation waves

The effect is something like hit-
ting an oar with a hammer at the
start of a stroke in rowing. Very lit-
tle extra speed is produced, where-
as the vibrations produced in the
oar may cause damage. The fre-
quency and amplitude of the sound
waves in the cylinder depend upon
the shape of the cylinder and the
volume at the instant of firing, as
well as the combustion speed and
the density and pressure of the fuel
mixture.

There are several systems by
which these detonation waves are
delineated and measured, the most
common of which use the cathode

is actually a

ray oscillograph. In one develop-
ment an electromagnetic pickup is
inserted in the cylinder head by
which the cylinder pressure alters
a gap in a magnetic circuit there-
by generating an emf that is ampli-
fied and applied to the oscillograph.
A unit of this type produces an out-
put which depends on the rate-of-
change of the pressure wave.
Several procedures may be selected
in analyzing this wave, all of which
have certain advantages and dis-
advantages. The oscillographic rec-
ord of the rate-of-pressure-change
shows considerable activity, since
the output is the differential of the
pressure diagram. In many tests
it is almost necessary to transmit
the generated “signals” through a
selective filter, to eliminate all the
output except the portion that is
concerned with the detonation
effect.

In the photograph Fig. 1, the
Type 2300 filter utilizes resonance
circuits with suitable couplings to
provide a band width that is proper
for the study of detonation effects
at a particular engine speed. A
range of 2000 to 8000 cycles is pro-
vided. The filter is connected di-
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rectly to the vertical deflection
terminals of a cathode ray oscillo-
graph. The pressure operated pick-
ups used with this filter employ the
electromagnetic method of gen-
erating a voltage by converting
diaphragm movements into flux
changes through a many-turn coil
of fine wire.

Another instrument developed for
such tests is shown in Fig. 2. Here
the PU 224 pressure pickup is also
of the magnetic type and consists of
a diaphragm, a permanent magnet,
and a coil especially insulated to
withstand the highest temperatures
encountered. Pressures acting upon
the diaphragm change an air gap,
which in turn causes a change of
magnetic flux through the coil and
a voltage is generated therein. For
detonation work the signal from
the pickup is fed into the detona-
tion selective amplifier which is
tunable to any frequency between
2000 and 12000 cycles per second.
Hence, it amplifies only the detona-
tion signal to which it is tuned and
reduces all other signals to negligi-
ble values. It actually amplifies the
detonation signal 300 to 600 times
depending upon the frequency.

Pressure curves obtainable

It may be noted that pickups of
these types can be connected
through an integration circuit to
produce a pressure diagram di-
rectly, where the oscillogram ordi-
nates are in terms of pounds pres-
sure. However, the resulting curves
may change in amplitude at differ-
ent engine speeds, unless a com-
pensated integrating circuit is used.
The actual pressure amplitude at
any point in the cycle is found to
be more or less independent of
speed if measured with a pickup
that delivers an output voltage that
is directly proportional to pressure.
Such a pickup (shown in outline in
Fig. 3) uses a pair of quartz crystals
mounted back-to-back in a push
pull connection.

Here two circular quartz discs
(G) and (I) are separated by a cen-

tral electrode (H) which is con-
nected through a central lead (C)
and a concentric shielded cable to
the grid of an amplifier tube. The
crystals are “poled” so that each
delivers voltages of the same
polarity to the common electrode
at (H). An initial pressure is ap-
plied to the grounded faces by flat
discs (F) and (J). The disc (F) is
fixed but (J) is free to move up and
down by the action of the pressure
influenced diaphragm (N).

It will be noted that crystal (G)
is perforated to permit passage of
the central electrode lead, and that
both crystals are chamfered to pre-
vent the leakage of the generated
potential from their inner surfaces
to the shell (M). The whole device
is obtainable to fit into the cylinder
head through a hole drilled and
tapped to fit a standard plug.

Carried by cable

The output voltage is carried by
a special cable to a special wide-
band amplifier, which feeds the de-
flection plates of the cathode ray
tube. It is possible to measure
pressure of the order of 20 tons per
square inch with well made and
mounted crystals. They will deliver
around 3 millivolts per 100 Ibs.

These units have high impedance
characteristics and the input circuit
of the connected amplifier tube has
a gridleak of around 100 megohms.
An amplifier particularly adapted
for this work is shown. Such am-
plifiers must be well shielded to
prevent false pickup from ignition
leads, etc. As an example the piezo-
electric effect from the rubber con-
nection cable when vibrated by the
running engine has been found
capable of producing disturbances
in the oscillogram! The crystals
are ground with a natural fre-
quency of the order of one-half
megacycle so as to be substantially
off the normal useful frequency
range, which is but a few hundred
cycles in most tests.

Individual experience and prefer-
ence of operators influence their

Fig. 2. A sclective
amplifier developed
by Rowe Radio Re-
search Laboratory,
2422 N. Palaski Rd.,
Chicagoe, for automo-

tive engine  studies
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Fig. 3. A piezo pressure gnge for
eylinder ecombnstion measurements

selection of the type of pickup. It
may be mentioned that the pres-
sure units of the piezo type can be
connected to a “differentiating”
circuit to give rate-of-change dia-
grams at will, so that either type
can be made to give both types of
diagram.

Other studies possible

Detonation and cylinder pressure
studies are only part of the elec-
tronic measuring equipment used
to further the designer’s knowledge
of what is going on in an engine.
Unlooked-for variations in engine
performance have been traced, for
example, to actual cylinder stretch.
While many of these effects may be
only a few ten thousandths of an
inch, they produce measurable ef-
fects on performance.

Electrical engineers have long
measured and compensated for the
phase differences in equipment cir-
cuits to obtain maximum per-
formance. Now by applying the
same type of measuring apparatus,
automotive designers are correcting
for the changes in operating char-
acteristics caused by the torsional
strains in crankshafts, resonance
conditions in valve springs, con-
necting rod strains, and fuel flow-
time through manifolds and valves.
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OPTIMUM TURNS RATIO for

by ROBERT M. HANSON

Research and Design Engineer, Thordarson Mfg. Co.

The design of an audio transformer for a specific application

depends upon the associated circuit constants for best efficiency

Engineers are often confronted
with the problem of designing am-
plifier systems that are efficient
only over a limited frequency
range, or even for a single fre-
quency. While the discussion that
follows will treat the application of
the midget type of audio frequency
transformers, the rules will also ap-
ply to electronic installations of
any power, that have to do with
the amplification of a single fre-
quency. The data presented in
graphic form is accurate for a
specific application but is offered
only to illustrate the theory.

An interstage transformer may
have its primary impedance in-
creased by tuning the winding to
parallel resonance with a condenser.
This primary impedance will be the
load for the tube and equal to
2rf L, Q. L, is the primary in-
ductance and Q is the quality fac-
tor. This value of Q is determined by
the winding resistance and the core
loss of the transformer. In actual
practice the Q will usually range
from 2 to 10.

The voltage developed across the
primary of an interstage trans-
former is given by the expression:

E Ry
» RL T Rpl‘ €g.
where R, plate resistance of tube
Ry primary impedance of
transformer
e signal voltage at grid of
tube

» amplification factor of
tube.

This formula may be modified
for the pentode condition where R,
is very large compared to R, and
becomes:

Eo = e Gu Ry,
G transconductance of tube

The secondary voltage of the
transformer will be N./N, times E,
where N./N, is the turns ratio, and
this secondary voltage will be
called E..

The voltage gain of the stage
will be:

R,
R, + R
and for the pentode condition:

gain Gw Ry N./N,

Examination of these expressions
leads to the conclusion that maxi-
mum gain will be obtained if the
primary impedance is as large as
possible, and if the step-up ratio of

E./e m N./N,

Fig, 1. The uwsuanl audio traoasformer shows an in-
erense in the guality factor Q us the frequency increases
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the transformer is also as high as
possible.

The primary inductance of a
transformer is proportional to the
square of the number of turns, and
may be stated:

L, = C N,2

C a constant determined by core
area, permeability, length
of air-gap, etc.

An interstage transformer oper-
ating into the grid of a Class A
amplifier tube will not be required
to deliver power, and the trans-
former minimum wire size will be
limited by production problems,
rather than current carrying abil-
ity. Consequently the midget type
transformer has a limited total
number of turns that may be
wound into the coil. Any desired
ratio may be selected if the sum of
primary and secondary turns does
not exceed this limit. As an exam-
ple, a certain small lamination size
might be suitable for a maximum of
18,000 turns of No.44 En. wire and
the following combinations are
among the possibilities:

Ratio Pri. Sec.
Sec./pri. Turns Turns
0.5 12000 6000
1.0 9000 9000
20 6000 12000
5.0 3000 15000

An increase in the step-up ratio
of the transformer must be accom-
panied by a decrease in the num-
ber of primary turns, and conse-
quently a decrease in the primary
inductance. There will be a specific
ratio for each application that will
give the optimum balance between
turns ratio and primary impedance
and result in the maximum voltage
gain for the amplifier stage. It
most certainly cannot be assumed
the highest step-up ratio will re-
sult in the maximum voltage gain.

The application of the inter-
stage transformers may be divided
into two general groups. The first
is where the primary is loading a
high plate resistance tube of the
pentode type, and the second is
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Interstage TRANSFORMERS

where the tube is a low plate re-
sistance tube such as a triode. The
source resistance in the first case
may be as high as one megohm,
while in the second case it will
usually be less than 10,000 ohms.

The voltage gain of the pentode
stage, where the plate resistance
was large compared to the load im-
pedance, was given as:

a G. R, N./N,

It was also shown that the primary
impedance

R, 2xf L,
And substituting:
Gun 2#f CN,2 N./N,

2=f C N,2

a
a AN, N
Let: W Total number of turns in both
windings
Then: K N, Number of secondary
turns N,
A N, (K N,)
A KN, A N2
d a
A K 2 AN,
Jd N,
{a
Now by setling 0, we may de-
d N,
termine the econdition for maximum gain.
S0 A K 2 AN, 0
K
and N,
2

This establishes that maximum
voltage gain will be obtained when
the transformer ratio is 1 to 1. This
fact will be valid for all interstage
transformer applications either
tuned or untuned providing the
source resistance is relatively much
larger than the primary impedance
of the transformer.

A similar situation exists when
the primary impedance of the inter-
stage transformer is equal to the

source resistance. The general
formula for voltage gain was:
R
a i L N./N,
R, + R,

Assuming R, equal to R,, this ex-
pression may be rewritten:

Rl

2 R,

Fig. 2 gives the results of com-
putations for the proper ratio of a
tuned transformer for maximum
gain at 150 cycles per second. The
results are based upon the follow-
ing reasonable assumptions: (a)
The Q of the tuned winding was
5 for all ratios; (b) The source

N./N, = = N./N,
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resistance was 10,000 ohms; (c) The
core structure was such that an in-
ductance of 2.1 henry was obtained
when the ratio of primary to sec-
ondary turns was 62, and it was
also assumed that the inductance
would vary as the square of the
number of turns over the range in-
volved; (d) The ratio was varied
and gain calculations based upon a
fixed sum of primary and secondary
turns.

Fig. 2 shows that the maximum
stage gain will be obtained when
the transformer ratio is such that
the primary impedance will equal
the plate resistance of the tube
(source resistance). The results are
plotted to show the general case
rather than specific values.

It is now possible to draw the fol-
lowing general conclusions regard-
ing the optimum ratio.

1. A 1 to 1 ratio should be used
when the source resistance is either
equal to, or larger than the primary
impedance of the transformer.

2. When it is possible to design
a 1 to 1 ratio transformer with a
primary impedance greater than
the source resistance, the gain will
not be as great as if the primary
turns are reduced until the pri-
mary impedance is equal to the
source resistance, and these extra
turns added to the secondary to
give a step-up ratio. The expected
stage gain will be equal to 0.5 times
the amplification factor of the tube,
times the step-up ratio of the
transformer.

Fig. 1 shows the assumed values
of Q used in preparing a chart of
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ratio versus frequency for a specific
core size and core material. These
values are not an example of an
actual design but are merely given
to illustrate the effect of frequency
on the optimum ratio for maximum
stage gain.

Fig. 3 has two curves, one show-
ing optimum ratio of a midget
transformer loading a pentode tube,
and the other curve operation with
a triode tube. The effect of using
a better core material would be to
shift the curves toward the left and
increase the optimum ratio for each
frequency. These curves show that
for every condition of source im-
pedance, operating frequency, cir-
cuit Q, and transformer materials
and size, there will be an optimum
ratio for maximum voltage gain of
the stage.

Fig. 4 is a graph of the voltage
gain to be expected from the ratio
given in Fig. 3. The gain is plotted
as a constant to be multiplied by
the amplification factor of the tube.
At a frequency where the optimum
ratio is 1 to 1 and the primary im-
pedance of the transformer is equal
to the source resistance. the stage

gain is seen to be equal to one-half
of the amplification factor of the
tube.

The use of the very small trans-
formers in a circuit generally indi-
cates that it is necessary to get high
electrical performance in a very
small volume of equipment. Con-
sequently it is especially desirable
to obtain the ultimate electrical ef-
ficiency from the circuit. This
means that each element of the cir-
cuit must be designed to give the
pest operation when used in its
proper place.

The above discussion brings out
the need for complete circuit in-
formation in order to achieve the
est possible transformer design.
Even the proper ratio cannot be
properly determined until the fac-
tors of, (a) size and material limita-
tions. (b) operating frequency, (c)
operating voltage level and ex-
pected variations, (d) direct current
component in winding, (e) source
resistance, (f) input admittance of
following tube, and (g) available
commercial production facilities,
are in the hands of the engineer.

Consideration should also be
given to the choice of the proper
winding to be tuned. A 1-to-1 ratio
transformer with concentric wind-
ings will have approximately 20 per
cent more resistance in the outside
winding because of the longer mean
length of turn. When high primary
impedance is desired, the lowest
resistance winding should be tuned
with the parallel condenser, and
this winding should be the second-
ary. The primary impedance at res-
onance will be the lowest value
when the highest resistance wind-
ing is tuned as the primary. The
general rule is to tune the winding
where the highest Q will be ob-
tained.

In practical design some allow-
ance must also be made in induct-
ance to permit tuning to the exact
value. This is usually done by vari-
ation of an airgap in the magnetic
circuit. This practical requirement
results in the utilization of some-
what less than the maximum capa-
bilities of the transformer size.

THE ELECTRONIC ERA

We have developed new weapons, some so revolutionary that they quickly

modified the science of tactics.

Police-radio protection pays its own way.

Other new weapons are in process now.

—1L¢t. Gen. Brehon Somervell

Under today's conditions four times

as many patrolmen would be required for comparable protection of life and prop-
erty.—Lloyd N. Chatterton, President International Municipal Signal Association.
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FORMULAS FOR R.F.

VOLTAGE AMPLIFIERS

PDesign rules by which the best operating conditions

for transformer-coupled amplifiers can be determined

Copyright by Eleetronie Industries

Compiled hy W, E, Moulic, Jr.

UNTUNED PRIMARY TRANSFORMER

IA) GaiN AT RESONANGCE

_ G2 _ G M
L= Es - _M I
Rp Ls COQ M Qs
L, = G WoQs M ( For PENTODES)
WHERE Qg : Lo Ls
Rs
2A) RefLectep Loap To Input Tuse
AT Resonance
R = Wo M® Qs B M?
Rs GWo Ls
3A) EfFecTive Qg wiTH SHUNT
Loap Rgj
I
Qs = Ve '
R Qs

fLg f

Lfo H
f_ ano fy ARE FREQUENCIES AT
WHICH GAIN IS 0.707

OF PEAK VALUE

SymBoOLS
M = MutuaL INpDucTaNCE, HENRIES
Wo = ReEsoNaANT ANGuLaR VELOGITY

Rp = PLaTe RESISTANCE, OHMS
Gm = GR10D-PLATE TRANSCONDUCTANCE, MHOS.
K = CoeFFicieNT oF CouPLING.

Lo = Ess : Wo VL, L,
2 Ee, Gm K KZ + I
- Q, Q
WHERE K = —1Q|=c")—"."L
VL L2 Qs wo Lt
- R2
23) CourLep Loap at Resonance
WHERE L= L2
Ry £ A b;)o lz-I Qi =Q;
I + K% Qf
39) CriTicaL ?oupuuc
Kc =

VQ Q2

48) Bano WioTH Between Peaks

> 2 S| e
fz"f| _Kfo\'/ l K2 le
- = K fo
fifo fo WHERE Q, = Q,
58) INPuT RESISTANCE
Rey = _ Xcge
L Sin B
_rEL
—1 6 © = LEADING +
4——»_ FOR INDUCTIVE
Al Ee LOAD.
68) INPUT CaPaciTy
Cs= Cor + Cgp (1+ el Cos ©)

(O same as 5B)
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1. Inspection of Small Commutators

stepped up 20% by menns of improvised equipment swhich
throws 2ZZ-times ewinrged image on glass sereen, sSereen
enrries vertical lines to cheek procision of mlea and copper
segments, Aero Digest named this hest prodaction short
cut of month, nwarded Westinghaouse worker SEH war bomd

10 FACTOR

2. Shadowgraph Instrument

nt Weston*s Newnrk, N, J., plnnt does same thing for deli-
ente meter movement springs, Vastly enlarged shadow-
fuage on sereen enables operator to “see nt o glance™
whether springs conform (o precise standards  reguired

Short Cuts

3. Quick Brazing With Spot Welder

cnn he accompiished ehenply wnd eaxily on a production line
basis. Advantnges are lower heat, faster operantian, and elhmi-
nation of the need for speclai preparation of the jeolnt,
Phos-copper brazing atloy is usedd in this Westinghouse set-up
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{. Compact Condenser Tester

built by Cities Serviece Ol Compnny tests for leakage, by ne-
tlon of small necon lamp nt top of panel, measnres eapacity,
with bridze and electron ray tube, and rendsx power fac-
fors ap ta 3%. <¥Magic eye” under hood at center of panel
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- . . . 2 )
o, Complicated Testing Simplified

by cnreful design of auntomatic testing equipment. This
“Aatosyn check®” unlt used hy Dounglax Aireraft Company,
Long Beach, Californin, speedn testing eireuits for lightx,
ete., hefore inner wing in jolned to fuselnge

6. Close Limit Gaging

of gnlvanemeter pole-pieces nt Heilnnd Rexearch Corp., Den-
ver, Colorado, with n Metron four-range electrie comparn-
tor, induetance bridwe nir-gap introducex unbnlance;
high range magnifies dimenxions 10,000 tihmes on meter

L

o> 'F"(_t\

7. Drag-QOver-Switch

speeds cheeking tubes for shorts in Newark National Union
small trnnsmitting tube works. Instead of throwing numerous
togxle switches, operntor hns only to whip tesxt prod down
neross copper bars on panei nand wateh for meter deflection
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%, Salvaging Rivets Exact Science

with these unitn developed by Fisher Body divisian of Gen-
ernl Motorn. Interchangenble revoiving cyiftnders Hest sort
rivets according to thicknews regardless of length or bead ty pe

9. Further Sorting of Rivets

firnt nccording te hend type, then by length, i accomplished
here by natematic “go-no—go” systems which kiek out varloux
types nnud lenxths to the npbroprinte distribntion troughs

10. Piug-in Tube Preheaters

in final test department nt Xntlonnl Union save time nnd steps,
uServer” inserts tubex Ir preheanters nnd keeps cathodes
hot until operntor nt test position (shown here) needs more,
when the full prehenter punel in plugked in nt test position

n
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Electronie Uses in INDUSTRY

As a result of the greatly in-
creased interest and activity in the
science of eiectronics, there has
been an accompanying increase in
the amount of information publish-
ed on the subject. This has ranged
all the way from the merely glam-
orous to highly scientific articles.
It has been presented in new books,
as well as in numerous articles that
have appeared in periodicals.

For factory managers, their en-
gineers, electrical superintendents,
laboratory men, or electricians,
whether the plant be large or small,
it is none too easy, however, to find
detailed information on specific
electronic applications.

The publication “Electronic In-
dustries” is now doing an excellent
job in filling this need. It cannot
possibly in the near future, how-
ever, cover the very large amount
of material that has been made
available on the subject in past
years.

20,000 articles

Even electronic engineers do not
generally appreciate how large «
number of articles on electronic de-
vices and applications have been
published. The figure is certainly
well over 20,000.

It is the purpose of this article
to make known to readers of “Elec-
tronic Industries” such references
as they may find helpful in apply-
ing electronics to their own proc-
esses, methods, or problems.

The application of electron tubes
to industry occurred, of course, at
a much later date than their use in
radio. In fact, prior to 1930, there
were only a few such applications
in industry. This early period and
early reference to electron tubes
outside the radio field is covered in
a report of a Joint Subcommittee
of the American Institute of Electri-
cal Engineers. This appeared on
pages 650-654 in the Transaction
Section of “Electrical Engineering”
published in the December, 1940,
issue. It is entitled “A Decade of
Progress in the Use of Electronic
Tubes in Other Than the Field of
Communication.”
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As has been stated, the references
that follow have been selected from
a very large number as being the
most helpful to the technical men
in manufacturing plants. For this
reason, special attention has been
given to certain articles in trade
magazines describing electronic ap-
plications in their particular indus-
try, not only in a specific way but
from the viewpoint of men in that
industry.

Basis of selection

In general, the list is made up of
fairly recent articles but occasion-
ally some articles of unusual merit
written ten or more years ago are
included because they cover their
subject so well. In some cases also,
the references are fairly old because
the development occurred then—
and there have been few recent
changes or additions to the tech-
nique.

Many of the references listed fall
into two broad classes. The first is
descriptive of equipment that is
available for purchase, while the
other is descriptive of circuits and
methods devised by the writer of
that article to accomplish certain
specific results in the case of a par-
ticular problem.

The number of articles listed on
a given subject or application has
been governed to some extent by
the current activity in the subject.
Thus high-frequency heating and
welding control, being active at the
present time, have relatively nu-
merous references listed.

Scope of subject

Because of the breadth of the
modern science of electronics, it has
been necessary to limit the scope
of this list.

No foreign-language articles have
been included, because they have
not, during the past few years, been
easily available. Also only a few
English - language foreign publica-
tion references have been employed
and only where it was felt that
equivalent information in American
publications was lacking.

by W. C. WHITE

Electronic Laboratory
General Electric Co., Schenectady, N. Y

A few of the references are not
descriptive of electronic devices but
are included because they are on
the subject of items frequently used
with the application of electron
tubes.

A considerable number of the
articles listed also include further
lists of references, so that once a
start has been made it is usually
relatively easy to find out where
most of the available information
on a given subject exists.

A special section has been added
to the group of references covering
phototubes and some of their char-
acteristics or specific applications.
The use of phototubes also, of
course, enters the picture in the
case of some of the other sectlons.

As the list is primarily directed to
tube applications in industry, there
are included no articles on the de-
sign, theory, or construction of
tubes themselves. For a similar
reason, the list includes no refer-
ences primarily in the field of radio
communication or broadcasting.

Votes on use of references

The inclusion of an index, as well
as references grouped by nature of
the application, has been found
helpful as it allows a study of either
a specific application or a general
field.

This index has been compiled
from the viewpoint of providing in-
formation on detailed applications.
Such information is often not ap-
parent from the title of the article.

The foreign publications referred
to are as follows:

“I.E.E. Jour.” — Journal of the In
stitute of Electrical Engineers,
a British publication.

“Jour. Sci. Instr.”—Journal of Sci-
entific Instruments, a British

publication.
“Philips Tech:. Rev.” —Philips
Technical Review, a Dutch

publication.

“Proc. Royal Soc.” — Proceedings
of the Royal Society, a British
scientific publication.

The abbreviation “h.f..” of course

refers to “high frequency.”
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Amplifiers

1.

10.

. Exact Compensation for

. Direct-Current Amplifier

. On Balanced DC Amplifying Circuits.

. Cyclotron

Automatic Neutralization of the Variable
Grid Bias in a Direct Current Feed-Back
Amplifier. Preston B. Carwile and F. A.
Scott. ‘“‘Rev. of Sci. Instr.,”” April, 1930;
Vol. 1, pp. 203-206.

the Effect of A

and B Battery Changes When Using the

Vacuum Tube as a DC Amplifier. Ray-

mond C. Dearle and Lorne A. Matheson.

“Rev. of Sci. Instr.,”” April, 1930; Vol. 1,

pp. 215-226.

. Amplitiers for Precise Oscillographic Meas-

Sigmund K. Waldorf. ‘‘Frank-
lin Inst. Jour,” 1932; Vol.
213, pp. 605-622.

urements
June

With Good Op-

erating Characteristics. A. H. Taylor and

George P. Kerr. “Rev. of Sci. Instr.”
January, 1933; Vol. 4, pp. 28-32.

. Supersensitive  Amplifier for Measuring
Small Currents. F. J. Moles. '‘General
Electric Review,”” March, 1933; Vol. 36,
pp. 156-158.

. Improved DC Amplifying Circuit. Lee A.

DuBridge and Hart Brown. “Rev. of Sci.
Instr.,”” October, 1933; Vol. 4, pp. 532-
536.

Louis
A. Turner. “Rev. of Sci. Instr.,”” Decem
ber, 1933; Vol. 4, pp. 665-671

. Stabilized Feed-Back Amplifiers. H. S.

m

Black. ‘Elec. Engng., 1934;

Vol. 53, pp. 114-120.

January,

. Amplitiers for Alternating Current Bridges.

W. A. Ford and H. W. Bousman. "“Gen-
eral Electric Review,”” May, 1934; Vol. 37,
pp. 224-226.

Some Experiments on the Amplification of
Thermocouple Electromotive Forces. Ross
Gunn. ““Rev. of Sci. Instr.,”” September,
1938; Vol. 9, pp. 267-269.
Radio-Frequency Power Unit.

N. |I. Adams, Jr. and H. L. Schultz. "“Rev.

of Sci. Instr.,” October, 1940; Voli. 11,
pp. 303-305.

. Behavior of a Balanced DC Amplifier. Roy
C. Spencer and LeRoy Schulz. “'Rev. of
Sci. Instr.,”” January, 1943; Vol. 14, pp.
10-14.

Control Applications

13

17.

EL

General

. Application of Electron Tubes in Industry.

D. E. Chambers.
1935; pp. 82-92.

. Trouble Shooting on Electric Control.
L. G. Levoy. “Mill and Factory,” March,
April, June, 1942,

“Elec. Engng.,’”” January,

. Practical Electronic Ways. W. D. Cock-
rell.  ““Elec. Mfg.,” June, 1942; Vol. 29,
pp. 34-37, 96, etc.

Furnaces and Kilns

. “Electric Eyes’”’ Control Kilns. R. H.
Rogers. ‘Rock Products,”” September,
1939, Application to cement kilns.

A Thyratron-Controlled Annealing Furnace.

Lester Tarnopol. ‘‘Rev. of Sci. Instr.,”

July, 1941; Vol. 12, p. 367.

See also phototube applications.
Lighting and Hlumination

. Vacuum Tube in Stage and Mobile lilu-
mination. H. A. Breeding. “Electronics,’’
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3.

. Theater Lighting Control.

August, 1930; Vol. 1, pp. 237-239.

D. M. Rollins
and B. S. Burke. ‘Electric Journal,” No-
vember, 1935; Vol. 32, p. 477.
Thyratron Reactor Lighting Control. E. D.
Schneider. ““Transactions A.l.E.E.,” 1938,
pp. 328-334.
Thyratron Circuit for
Carl R. Wischmeyer.
1940; 11 pp.

Theater Lighting.
A.1.LE.EE. 41-50, De-
cember

Motors
Constant Speed DC Motor Control. J. A.
Bearden and C. H. Shaw. “Rev. of Sci.
Instr.,” August, 1934, p. 292.

Thyratron Control of DC Motors. G. W.
Garman. A.l.LEE. 37-175, December,
1937; pp. 1-14.

Thyratron Control of DC Motors. G. W.

Garman. ‘‘General Electric Review,” April,
1938; Vol. 41, pp. 202-208.

A New Electronic Variable-Speed Drive.
S. D. Fendley. ‘“Power Plant
ing,’’ February, 1943, p. 64.
Amplidyne Control for Paper
““Electronic Industries,” February,
p. 69. Uses tube amplifier.

Engineer-

Making.
1943

Resistance Welding
Spot and Line Welding of Stainless Steel.
Warren C. Hutchins. ““Elec. WId.,” April
1, 1933; Vol. 101, pp. 424-425.
A New Timer for Resistance Welding. R.
N. Stoddard. ‘Elec. Engng.’ October,
1934, p. 1366.
Thyratron Control Equipment for Resist-
ance Welding (Part [: Spot and Seam
Welders). H. L. Palmer. “General Elec-
tric Review,” May, 1937; Vol. 40, pp.
229-235.
Welding Widened by Tube Control—I|.
E. H. Vedder and J. W. Dawson. "“lron
Age,” November 4, 1937; Vol. 140, pp.
28-33, 81-82.
Ignitron Contactor Control of Resistance
Welding. Warren C. Hutchins. “General

32.

33.

34.

Electric Review,” December, 1939; Vol
42, pp. 544-547.
Latest Development
ng. R. T. Gillette.
(N.Y.}, March, 1940; Vol.
191.

A Survey of Aircraft Resistance Welding
Equipment. L. P. Wood. “Weld. Jour.,”
November, 1941, p. 775. (Describes three
stored energy methods.)

Electronic Welding Control (A scries of
articles in “Electronics.”’) Spot Welding
Controls, August, 1942, p. 36; Seam and
Pulsation Welding, September, 1942, p.
55; Special Welding Controls, October,
1942, p. 62; Timers for Welding Control,

in Resistance Weld-
““Weld. Jour."”
19, pp. 185-

November, 1942, p. 65; Energy Storage
Welding, December, 1942, p. 63; Servicing
Resistance Welding Controls, January,
1943, p. 78.

Editor's Note: See also AC Resistance Weld-

38.

. Vacuum Tube

. Reliability of Electron Tubes

ing Control. G. R. Sonbergh. ‘Electronic

Industries,”” May, 1943, p. 52.

Miscelianeous

is Heart of New Eievatar
Control System. “‘General Electric Re-
view,” December, 1928; Vol. 31, p. 661.
in Elevator

Service. C. C. Clymer. “'General Electric
Review,” April 1932; Vol. 35, pp. 238-
239.

. Thyratrons and Selsyns Control of a High

Pressure Steam  Generator. “‘Power,”
April 19, 1932, p. 584.

Machines Stopped Automatically by Elec-
tronic Time-Delay Relay. “Elec. Wlid.,”

May 20, 1933; Vol. 101, p. 643.

38A. Photoelectric Weft Straightener Control

39.

40.

C. W. LaPierre and A. P. Mansfield
“Transac. A.l.E.E.," 1938, p. 513.

Thyratron-Controlled Thermostat.  Julian
M. Sturtevant. ‘“‘Rev. of Sci. Instr.,”” Sep-
tember, 1938; Vol. 9, pp. 276-279.

Electronic Devices for Process Control—I.
Theodore A. Cohen. ““Chem. and Met.
Engng.,’” Mar., 1942; Vol. 49, pp. 100-106.

PRODUCTION TESTING of the insulation of motor windings is handled

in routine fashion with =n

General

Elecetrie insulation winding tester
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Electron Tube Applications—

Miscellaneous

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

5.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62,

74

Automatic Train Control Developments.
“Rwy. Elec. Engr.,”” May, 1923; Vol. 14,
pp. 148-153.

Train Control. "Scientific American,” April
1927, p. 270.

Automatic Vacuum Gauges. L. Smede.
"“Elec. Jour.,” September, 1928; Vol. 25
pp. 437-440. {To start the
pumps when the pressure in steel tank

vacuum

rectifiers reaches a certain definite value.)
Thyratrons Used to Maintain Proper Ten-
T. R. Rhea. “Iron
126, pp.

sion in Wire Reeling.
Age,” December 4, 1930; Vol.
1667-1670.

Thyratron Relaxation Oscillator and Some
of Its Applications. Herbert J. Reich
“Rev. of Sci. Instr.,” October, 1932; Vol
3, pp. 580-585.

Reactor-Rectifier Circuits Serve as Flasher
and Dimmer. C. G. Suits. “‘Elec. Wid.,”
March, 11, 1933, p. 32.

Thyratron Tubes
Wideroe.
1934,

A New Type of Warble Tone Generator.
W. H. Bliss. "Elec. Engng.,” April, 1934,
p. 547.

Electrical Precipitation as Applied to Sec-
ondary Cleaning of Blast Furnace Gas. G.
T. Hollett. “iron and St. Engr.,” May,
1934; Vol. 11, pp. 175-177.

Application of Thyratrons to an Induction
Coil. L. C. Verman. “Jour. Sci. Instr.,”
May, 1935; Vol. 12, p. 167. (To replace
make and break interrupter.)

Barkhausen Oscillator. F. B. Llewellyn.
“"Bell Lab. Rec.,” August, 1935: Vol. 13,
pp. 354-358. (A popular description of
the action of type of oscillator for ultra
high frequencies.)

in Relay Practice. R.
“Transac. A.1.E.E)' 1347-1353,

Power Transmission by Direct Current. B.
D. Bedford, F. R. Elder and C. H. Willis.
"“General Electric Review,” May, 1936; pp.
220-224.

How Cab Signals Came to Be. A H
Rudd. ""Ry. Elec. Engr.,” July, 1936; Vol.
27, pp. 153-157.

A New Electrostatic Precipitator. G. W.
Penney. “Elec. Engng.,’’ January, 1937;
Vol. 56, pp. 159-163.

Some Unconventional Vacuum Tube Appli
cations. F. H. Shepard, Jr. 'RCA Rev.,”
October, 1937; Vol. 2, pp. 149-160.
An Answer to Fish Screening. J. O. Case.
“Elect. West.,”” April, 1938; Vol. 80, pp.
32-33. (Uses thyratron to give pulses to
atfect fish.)

Some Electronic Switching Circuits. €. C.

Shumard.  ““Elec. Engng.’ May, 1938;
Vol. 57, pp. 209-220.
Electronic Spark Generator for Spectro-

graphic Analysis. J. T. M. Malpica and
T. M. Berry. “General Electric Review,"’
October, 1940; Vol. 44, pp. 563-565.

New Broadway Sign Controlled by Photo-

tubes.  “’Electronics,” December, 1940;
Vol. 13, p. 48.
Ultrahigh Frequency Generators. I E

Mouromtseff and others. ‘“’Electronics,”
April, 1942; Vol. 15, pp. 45-50.
Removing Air-Borne Dust in Industrial
Plants. E. H. R. Pegg. ‘“Power PI.
Engng.,” August, 1942; Vol. 46, pp. 65-
67.

Fish Diverter. "’Rev. of Sci. Instr.,” No-

vember, 1942; Vol. 13, p. 505.

63. Aircratt Engine Power Recovery. ‘‘Elec-
tronic Industries,” December, 1942, p. 40.
{Method of electrical
from engines on test back to lines using

feeding output

electronic control.)

High-Frequeney Heating
General and Miscellaneous

64. High Frequency. Electric Glass Welding
Provides Superior Control, High Speed.
"Elec. News and Engng.’’ June 1, 1941;
Vol. 50, pp. 16-18, 25.

65. Application of Vacuum Tube Oscillators to
Inductive and Dielectric Heating in In-

dustry. J. P. Jordan. “'Transac. A.}.E.E."”
Vol. 61, 1942.

66. Electronic Power Sources for Industrial
Heating. “’Electronic Industries,” Novem-

ber, 1942, p. S57.

Electromagnetie Field

67. Surface Hardening—A New Job for Trans-
mitting Tubes. George Babat and Michael
Losinsky. “‘Electronics,’” June, 1938; Vol.
11, p. 44.

67A. Induction Heating. ‘‘Steel,’”
27, 1939; Vol. 105, p. 54.

68. Construction of Heating Coils for Induc-
tion Surface Hardenlng. George Babat.
"Heat Treat. and Forg.,” January, 1941;
Vol. 27, pp. 39-40.

69. Induction Heating With Electron Tubes.
Dudley B. Clark. ‘‘Steel,’” May 12, 1941;
Vol. 108, pp. 84-87.

70. Internal Surface Hardening by Induction
Heating. H. E. Somes. "Westinghouse En-

November

gineer,”” February, 1942, p. 17.

71. Heating by High Frequency Induction. F.
T. Chestnut.  “Westinghouse Engineer,”
February, 1942, p. 11.

72. Electricat Equipment for induction Heat-
ing. C. C. Levy and L. J. Lunas. ‘“West
inghouse Engineer,”” Feb., 1942, p. 20.

73. External Surface Hardening by Induction

Heating. W. E. Benninghoff and H B,
Osborn, Jr.  “"Westinghouse Engineer,”’
February, 1942, p. 14. (Metallurgical
aspect.)

74. Induction Heating Speeds Tin Plate Out-

put.  “Electronic Industries,” December,
1942, p. 46.
75. Electronic Generators Extend Induction

Heating Field. H. C. Humphrey. “‘Elec-
tronics,”” January, 1943; Vol. 16, p. 56.
76. Better Brazed and Soldered Joints Made
Possible by Induction Heating. J. B.
Jordan. “’Product Engng.,”” Feb., 1943.

Eleetrie Field

77. Electrostatic High-Frequency Heating
Makes Possible Many New Designs.
“Product Engng.’’ January, 1943; Vol.

14, pp. 40-43. (its use in the manu-
facture of Plywood.)

78. Radio-Frequency Heating of Aircraft Parts,
J. P. Taylor. "Electronic  Industries,”
January, 1943, p. 50. (Devoted to heat-
ing of wood in electric field. Consider-
able data in form of curves.)

Indicators. Detecting Objecss,

Prospecting

79. Buried Metallic Bodies-—Instruments for
Detecting Metallic Bodies Buried in the

Earth. T. Theodorsen. ‘“‘Franklin Inst
Jour.,” September, 1930; Vol. 210, p. 311.
80. Methods Used in Electrical Prospecting.

J. 1. Heller. "Electronics,” November
1931, p. 184,
81. Initial Impulse Indicator. O. W. Living-

ston and H. W. Lord. ‘Electronics,’
September, 1933; Vol. 6, pp. 257, 260.

82. New Method of Ground Fault Protection.
F. M. Starr. "Elec. Engng.’
1934; Vol. 53, pp. 1472-1477.

83. The ''Petoscope.” A. S. Fitzgerald. “Elec-
tronics,” October, 1935; Vol. 8, pp. 26-29.
(Detects motion of an object agairst a
stationary background.)

84. An Electromagnetic Metal Detector.
C. Luck and C. J. Young. ““RCA Rev.”
October, 1936; Vol. 1, pp. 53-63. (A
device intended primarily for inspecting

November,

b G

prisoners and prison visitors for concealed
weapons. )

85. An Electrical Instrument for Locating
Buried Metallic Objects. Described in
“"Heating and Ventilating,”” March, 1937,
p. 73.

86. A Practical Metal Detector. W. C. Broek-
huysen. “’Electronics,” April, 1938, p. 17.

87. Water Level Indicater. L. A. Ware. ‘'[lec-
tronics,” March, 1940; Vol. 13, p. 23.

88. Portable Howling Detector for Metal
Buried in Logs. ‘'Scientific American,’
June, 1940, p. 351.

89. A Radio Frequency Device for Detecting
the Passage of a Bullet. C. |. Bradford.
“Proc. L.R.E.”” November, 1941, p. 578.

90. Electronic Intrusion-Detection  Systems.
""Electronics,” February, 1942, p. 38. (A
survey of different types.)

91. Electronic Liquid Level Indicator. §. C.
Coroniti.  ""Rev. of Instr.”” November,
1942; Vol 13, pp. 484-488. (Method of

continuously measuring the level of con-
ducting and non-conducting liquids.)

92. Electronics Vs. Sabotage. “‘Electronic In-
dustries,” March, 1943, p. 60. (Includes
fence X-ray sound detectors,
photoelectric beams, etc.)

atarms,

Rectifiers

93. Half-Cycle Magnetizer with Thyratron
Control. H. W. Lord. “General Electric
Review,”” September, 1937; Vol. 40, pp.

418-420.

94. Constant-Potential Battery-Charging Phan
otron Rectitiers. O. Ajer. "“General Elec
tric Review,” 1939; Vol. 42, pp.
221-223.

95. Rectifiers for Steel Mill Auxiliaries.
Stoltz. ““Iron Age,” November 16
Vol. 144, pp. 48-51.

May,

a E
1939

96. Sealed Tube Ignitron Rectifiers. M. M.
Morack and H. C. Steiner. “AlEE’
42-106, May, 1942; 14 pp.

97. lgnitron Rectifiers in Industry. J. H. Cox

and G. F. Jones. “Elec. Engng.,” October,
1942; Vol. 61, p. 713.

Inverters

98. A Single Tube Inverter. H. J. Reich
‘Rev. of Sci. Instr.”; Vol. 4, 1933, PP
147-152.

99. Single-Tube Thyratron Inverter. O. W.
Livingston and H. W. Lord. “‘Electronics,”
April, 1933; Vol. 6, pp. 96-98.

100. Parallel Type of Inverter. Frederick N
Tompkins. ““Elec. Engng.” April, 1933;
Vol. 52, pp. 253-256.

ELECTRONIC INDUSTRIES ® June, 1943



10

102.

103.

104.

105.

106.

. The Relaxation Inverter. H. J. Reich
“Elec. Engng.,” December, 1933, p. 817.
“Ignitron”’ Type of Inverter. C. F. VWag
ner and L. R. Ludwig. "Elec. Engng.,
October, 1934; Vol. 53, pp. 1384-1388.
Static Thermionic  Tube Frequency
Changer. A. Schmidt, Jr. and R. C. Grif-
fith. ‘‘Elec. Engng.,”” October, 1935; Vot
54, pp. 1063-1067

Parallet t{nverter With Inductive Load.
C. F. Wagner. ’‘Elec. Engng.,’ September,
1936; Vol. 55, pp. 970-980.
Operation of a Self-Excited
F. N. Tompkins. ‘‘Electronics,’”’
ber, 1940; Vol. 13, p. 36.
Electronic Inverter for
Supply. D. E. Trucksess.
Rec.,”” July, 1941, p. 338.
equipment which is normally a battery
but becomes an

Inverter—
Septem-

Interim Power

“Bell Lab.
(Describes an
charger, inverter when
power fails.)

Reqgulaetors., Exciters,

St

107.

108.

109.

110.

ni.

12,

ibilizers
Thyratron Tube Excitation. Philip Sporn.
Power Plant Engng.,”” August, 1935, p.

459. (Describes a synchronous conderser
regulator-exciter.)

Thyratron  Voltage Regulators. Philip
Sporn and G. G. Langdon. ‘“’Elec. WId.
1935; Vol. 105, p. 1182.

On Electronic Voltage Stabilizers. F. V.
Hunt and R. W. Hickman. ‘Rev. of Sci.
Instr.,”” January, 1939; Vol. 10, pp. 6-21.
A Direct Current Supply Apparatus with
Stabilized Voltage. Lindenhovius and
Rinia. "Philips Tech. February,
1941; Vol. 6, p. 54.

An Electronic Voltage Stabilizer for 1 to
50 KV and 20 to 500 Milliamperes. L. G
Parrott and J. W. Trischka. ‘‘Rev. of Sci.
Instr.,”” January, 1942; Vol. 13, p. 17.
Regulated Power Supplies. L. Morton and
R. G. E. Hutter. “’Physical Rev.,” Febru-
15, 1942; Vol. 61, p. 205.

Rev.,

ary 1

Measurements, Recorders,

Co

13

114.

116.

17.

118.

119.

119

ELECTRONIC

nnters, Instrumenis

General and Miseellaneous

. Use of Vacuum Tubes in Measurements.
J. W. Horton. “Transac. A.l.E.E.,”” 93-102
1935. (Very complete bibliography.)
“Electric Eye’’ Measures Protein in Flour.
L. Zeleny. “Franklin Inst. Jour.,” August
1940; Vol. 230, p. 280.
. Area Determiner. “Scientific American,’
September, 1940, p. 123. (For maps,
plots, etc.)
Study of the Electric Hygrometer.
Evans and J. E. Davenport. “Ind.
Engng. Chem.” (Amal. Ed.), June I!
1942; Vol. 14, pp. 507-510
Measurement of Vibration With Elec-
tronic instruments. ‘‘Power Pi. Engng.
December, 1942; Vol. 46, pp. 82-84.
A Guide to Cathode-Ray Patterns. Mer-
wyn Bly. (A spiral ring binder pamphlet.)
Pub. 1943 by John Wiley & Sons, N. Y. C
Electronic Machine Balances Rotating
Parts. ‘‘Electronics,” January, 1943; Vol.
16, p. 101.
A. An Electron Microscope for Practical
Laboratory Service. Zworykin, Hillier and
Vance. ‘‘A.I.E.E. Transac.,”” 1941; Vol. 60,
p. 157.

R. N.
and
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1198. Simplified Electron Microscopy. C. H.
Bachman. “Electronics,’”’ February, 1943,
p. 78.
Counting

120.

121.

122.

123,

124.

125.

126.

127.

Use of Thyratrons for High Speed Auto-
matic Counting of Physical Phenomena.
C. E. Wynn-Williams. ‘Proc. Royal Scc.,”
July 2, 1931, p. 295.

An Electronic Multiplier for High Speed
Counting. O. W. Livingston and H. W.
Lord. ‘‘Electronics,” January, 1934; Vol.
7, p. 1.

Relay Memory for a Thyratron Counter.
C. E. Wynn-Williams. "'Proc. Physical
Soc.,’” May 1, 1934, p. 303.
Electronic Counter for Rapid
B. Wellman and K. Roeder. ’Electronics,’”
October, 1942, p. 74. (Passes impulses
along on a 300 to 1 Not exact.)

Impulses.

ratio.

Electrical Quantities
Measurements of Small D-C Potertials

and Currents in High Resistance Circuits
by Using Vacuum Tubes. W. B. Notting-

ham. “Franklin Inst. Jour.,'' March, 1930;
Vol. 209, pp. 287-348.

Improvement in  Vacuum Tube Volt-
meters. R. M. Somers. ‘'Proc. I.R.E."

January, 1933; Vol. 21, pp. 56-62.

Practical Vacuum-Tube Circuit for the
Measurement of Electromotive Force. S.
B. Ellis and S. J. Kiehl. “Rev. of Sci.
Inst.,”” March, 1933; Vol. 4, pp. 131-137.
Thermionic-Tube Measuring
T. B. Wagner. “Elec. Engng.,”” December
1934; Vol. 53, pp. 1621-1623. (This
thermionlc-tube instrument gives direct

Instrument.

measurements of current, voltage, power

factor, or power in communication cir-

VIBRATION METER, developed by

alreraft motor.

determines

128.

129.

131,

133.

134.

135.

136.

137.

138.

vibratlon

. Measurement of

cuits and is accurate over a wide range
ot frequencies.!

Electronic Voltmeter for D-C Arc Weld-
ing. W. Richter. "Electronics,” March,
1935; Vol. 8, pp. 82-83,

The Cycle Recorder. G. F. Gardner and
H. L. Newell. ‘‘Genera! Electric Review,’
August, 1935; Vol. 38, pp. 384-385.
Spot-Welding Current.
W. F. Hess and others. 'A.l.LE.E.,” 40-55,
December, 1939, pp. 1-9.

An Etectrical Integrator for “Action Cur-

rents.” G. L. Freeman & E. L. Hoffman.
‘Rev. of Sci. Instr.”” September, 1940;
Vol. 11, p. 283.

. High-Speed Photoelectric Recorder. |:. L

Clark. '"'General Electric Review,” July
1942; Vol. 45, pp. 384-386.

Gases and Liquids
An lonization Manometer. O. E. Buckley.

*Natl. Acad. Sci.,”” 1916; Vol. 2, pp. 683-
685.

Studies With the lonization Gage S.

Dushman and C. G. Found. “Physical
Rev.,” 1921; Vol. 17, p. 7.
Grid Current Control for the lonization

Gage. W. P. Overbeck and F. A. Meyer.
““Rev. of Scientific Instr.,”” August, 1934;
Vol. 5, p. 287.

High Vacuum Gages. F. M. Penning.
‘Philips Tech. Rev.'” July, 1937; Vol. 2,
pp. 201-208.
Electronic Flow Meter.
"’Electronics,” January,
p. 30
Thermal-Conductivity-Type Gas Anslyz-
C. A. Hansen, Jr. “‘General Electric
April, 1940; Vol. 43, pp.

J. M. Weinberger.
1940; Vol. 13

ers.
Review,'’
166-169

with

Fleetrie, shown
velocity

General

and  displacement
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139.

140.

141,

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

Recent Applications of Radio to the Re-
mote Indication of
ments.  H. Diamond.
April, 1941, p. 163.
Radio Sounding in

Meteorological Ele-
“Elec. Engng.,”

the United States

{Meteorological). C. B. Peare. “Elec-

tronics,” January, 1943, p. 82.
Radiations, Light and
Hlumination

Method of Measuring the Integrated

Light From Short Flashes of High Inten-
sity. L. R. Koller. “Rev. of Sci. Instr.”
September, 1931; Vol. 2, pp. 551-553.
Method of Measuring the Maximum In-
tensity of Light From Photo-Flash Lamps
or Other Sources of Short Duration. W,
E. Forsythe and M. A. Easley. ‘‘Rev. of
Scientific Instr.,”” 1932; Vol. 3, p. 488.
The Use of FP-54 Pliotron in the Meas-
urement of X-Ray Absorption Coefficients.
L. M. Heil, “Physical Rev.,” Jan., 1933.
The Photoelectric Pyrometer. W. R. King.
"General Electric Review,”
1936; Vol. 39, pp. 526-533.
A Pocket Size Ultra-Violet Meter. A. H.
Taylor. “Jour. Optical Soc. of America,”
May, 1939; Vol. 29, p. 218. (Describes
use of a capacitor neon tube “‘click’” unit
with a cadmium-magnesium phototube.)
Stroboscopic Light Source. H. E. Kallman.
""Proc. I.R.E.,” November, 1939; Vol. 27
pp. 690-692.

A Photocell for Measuring Ultra-Violet
Solar and Sky Radiation on a Horizontal
Plane. W. W. Collentry and R. J. Cash-
man. “Bulletin of the American Meteoro-
logical Soc.,” April, 1940; Vol. 21, p. 149.
A Photoelectric Colorimeter Fluorimeter.
D. K. Froman and W. D. McFarlane. “Can-
adian Jour. of Res.,”” August, 1940; Vol.
18, p. 240, Scct. B.

A New Transmission Photometer. J. T.
M. Malpica and W. R. Fanter. “General
Electric Review,” September, 1940; Vol.
43, pp. 384-385.

Color Analysis, The Recording Spectro-
photometer. N. F. Barnes. ’‘General Elec-
tric Review,” Nov., 1942; Vol. 45, p. 645.
Cathode-Ray Oscillograph in Polarogra-
phy. T. S. G. Jones “Electronic Engng.,'’
February, 1943; Vol. 15, pp. 367-371.

November

151A. A Cold-Cathode Arc Discharge Tube.

152,

154.

155.

K. J. Germeshausen and H. E. Edgerton.
"Elec. Engng.,” July, 1936, p. 790.

Time

Precise Timing of Sporting Events. C. H.
Fetter and H. M. Stoller. "Elec. Engng.,”
June, 1933; Vol. 52, pp. 386-391. (Util-
izes a synchronous electric clock and a
high-speed motion picture camera to pho-
tograph simultaneously the runner and the
clock dials.)

. Device for Accurately Timing Watches.

G. P. Luckey. Rev. of Sci. Instr.” Sep
tember, 1933; Vol. 4, p. 504,

A Photoelectric Time-Interval Meter. T.
M. Berry. “General Electric Review,”
March, 1940; Vol. 43, pp. 137-138.

A Cathode-Ray Stop Watch H. D.
Brailsford. “Electronics,” September, 1940;
Vol. 13, p. 76.

Medical Applications

156.
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Emotional Stimulus; A New Resistance-

Capacity Method of Measuring Psycho-

157.

158.

159.

160.

161.

162,

163.

164.

165.

166.

167.

C. G. Blake. "Elec.
1931; Vol. 108, pp.

Galvanic Reflexes.
Rev.,” March 6,
416-417.

An Improved Form of Electro-Cardio-
graph. S. H. Caldwell, C. B. Oler, J. C.

Peters. “Rev. of Sci. Instr.,” June, 1932,
p. 277.

Study of High-Frequency Heating. K. C.
DeWalt. “Electronics,”” November, 1932;

Vol. 5, pp. 338-340, 345. (Presents an
account of the construction and operating
characteristics of a “fever machine.”)

Electro-Medical Applications. E. H. W.
Banner. “Elec. Rev.' September 22,
1933; Vol. 113, pp. 380-381. (A review
of methods and equipment for therapeutic

applications of electricity.)

Electron Tubes in Diathermy. *Elec-
tronics,” November, 1936; Vol. 9, pp.
16-19, 58. (Includes a list of eight ref-
erences.)

Short-Wave Diathermy Apparatus and
Frequency-Control Possibilities. C. K.
Gieringer. “A.l.LE.E.”" 40-149, September,
1940, 13 pp. (Concerned mainly with a

theoretical analysis of frequency regula-
tion in connection with diathermy appara-
tus. Bibliography of 11 items.}

"Rev. of
Sci. Instr.,”” August, 1941; Vol. 12, p.
414. (For measuring brain currents.}
University of California’'s Work on H-F
Sound Generation and the Lethal Effects
on Bacteria, etc. “’Science,” September 5,
1941; Vol. 94, Supplement, p. 12.

The Oximeter, An Instrument for Meas-
uring Continuously the Oxygen Saturation
of Arterial Blood in Man. Millikan. ‘Rev.
of Sci. Instr.,” October, 1942; Vol. 13,
p. 434.

A Continuous Electronic Pulse-Rate Indi-
cator and Recorder. (A Cardiotachometer.
M. M. Schwarzschild and M. C. Sheles-
nyak. ‘“‘Rev. of Sci.
1942; Vol. 13, p. 496.
Applications of Electronics to Physiology.
W. E. Gilson. “Electronics,” January,
1943; Vol. 16, pp. 86-89, 206. (Brief
survey of the uses to which electron tube
circuits have been put in physiological
Bibliography of 15 items.}

The Encephalophone.
R. Furth. “Electronic Engng.”” (British),
March, 1943, p. 419. (To enable one to
listen to brain currents. Description of
amplifier used.)

Junior Electroencephalograph.

"

Instr.,” November,

research,
C. A. Beevers and

Telemetering

168.

169.

170.

The Torque Balance Tclemeter. A J.
Johnston. “Transac. A.I.LE.E.’ 1932; Vol.
51, p. 1027.

Electron-Tube Telemetering for Gas and
Water Works. E. G. Watts. “Electronics,
February, 1935; Vol. 8, pp. 50-51, 62.
Why Telemetering? G. S. Lunge. “Gen-
eral Electric Review,”’ 1939; Vol.
42, pp. 150-159.

April,

. Telemetering Supervisory Control and As-

sociated Circuits, A.[.E.E. Committee Re-
port. “Transac. A.I.E.E’; Vol. 60, 1941,
pp. 1411-1434,

Musical Instruments
(Electronice)

172,

Electronic Music and Instruments. Ben-
jamin F. Miessner. “Proc. |.R.E.,”” Novem-
ber, 1936; Vol. 24, pp. 1427-1463.

173. Experimental

174. The Novachord. F. D. Merrill, Jr.

175. Electronic Musical

177. Checking Auto Breaker

177A. Concentricity.

182. Electronics in Balancing.

184. Photoelectric Controls.. H. J.

188. Photo-Electric Control of

Electronic Violin. L. H.
Stautter. “Jour. App. Physics,’
1939; Vol. 10, pp. 96-100.

February,

“Elec-
tronics,”” November, 1939; Vol. 12, p. 16.
Instruments and the
Development of the Pipeless Organ. G.
T. Winch and A. M. Midgley. “I.E.E.
Jour.,” June, 1940; Vol. 86, pp. 517-547.

Testing

175A. A New Method for the Routine Testing
of A-C High-Voltage Paper Insu'ated
Cable. Hayden and Eddy “A.l.E.E.

Proc.””: February, 1923; Vol. 42, p. 4.

176. A Bridge Method of Testing Welds. J.

R. Batcheller. "Elec. Engng.,” November,
1932, p. 781. (Uses tubes to detect re-
sistance loss in weld.}

Points. G. V.
Eltgroth. ‘“’Electronics,”” April, 1942; Vol.
15, p. 34.

E. F. Hansen. “General
flectric Review,”” November, 1942, p. 615.

Miscellaneons
178. Industrial

Applications of
Generators. D. R. Shoults
“General Electric Review,” March,
Vol. 43, pp. 114-119.

Amplidyne
and others.
1640;

179. The Amplidyne—A New Tool of Many

Uses. F. Mohler. “Iron and Steel Engr.”
September, 1940. (Not an electronic de-
vice itself but in combination with an
amplifier gives big power gain.)

180. Voltage Regulating Transformers. R. O.
Lambert. “Electronic Engng.,”” February,
1943; Vol. 15, pp. 384-387. (A review

of some of the devices used in maintain-
ing a constant voltage in electronic cir-
cuits. Bibliography of four items.}

181. Telephone Type Relays in Electronic Ap-

plications. C. J. Dorr and L. N. Galton
“’Electronic March, 1943,
p. 68.

Industries,’”

J. G. Baker and
F. C. Rushing. “Amer. Machinist,”" August
28, 1935; Vol. 79, p. 620.

Phototube Applications

General

183. Use of “Electric Eye” in Industrial Proc-

ess Control. R. A. Powers. “Steel,”” March
2, 1936; Vol. 98, pp. 40-43.

Bichsel.
“Prod. Engng.,”’ November, 1941; Vol. 12,
pp. 576-579.

Applications in Chemical Field

185. Process Control With the Electric Eye. C.

A. Styer and E. H. Vedder. "Ind. and
Engng. Chem.’ October, 1930; Vol, 22,
pp. 1062-1069.

186. Photoelectric Cells mm Chemical Technol-

ogy. A. J. McMaster. "“Ind. and Engng.
Chem.,” October, 1930; Vol. 22, pp.
1070-1073.

187. Light-Sensitive Process Control. J. V.

Alfriend, Jr. “Elec. Engng.,’’ September,

1933; Vol. 52, pp. 601-604.

Chlorine in
Montreal’s Water Supply. C. J. DesBauilets.
“Elec. News and Engng.,”” September 1,
1934; Vol. 43, pp. 27-28.

(Continned on page 140)
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EXPONENTIAL STUDIO

In this reconstruction of the old Guild Theater on
52nd Street, New York City, the stage was converted
into exponential form, resulting in a sound balance so
successful that whispers from any location on the
1500-sq-ft. stage can be heard with equal intensity,
clarity and brilliance in any part of the 890-seat space
given over to the radio-theater audience. Under the
direction of the WOR engineers the stage sidewalls
were shaped into the outlines of a huge horn, stag-
gered with a series of convex curved walls, some por-
tions of which are movable. All sections of stage side-
walls and ceiling are closed when stage is used for
broadcasting. When the entire stage area is not
needed, a 2-ton drop can be lowered to cut off the
back portion of the stage. Further acoustic details
are given on a following page.

PLAN

EXPONENTIAL-1TORN FORM given the stage scetion ix
clenrty shown in both shetches and photographs, These nlxo
revenal details of the Z2-ton eurved Sdrop” swhich ¢an  be
1owered to eunt off the bachstage, when entire space i not

necded for o 123-pices orehestra

CONSTRUCTION  DETAILS ave zeen above of the
heavy drop.  Below, the clevation sketeh of the stage
shiows haw the exponential-horn form hasx nlso been
applicd to the vertical section of the new WO then-

ter studio

asay 0-00

SecTionN
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Conilicting Proposals for

RMA-FCC plan looks ahead to technical revisions

RWA’s Plan, Announced
by FCC’s Fly

Plans of RMA, with cooperation
of the Federal Communications
Commission, to establish a “Radio
Technical Planning Board” for the
study of postwar services to the
public, including FM and television
were announced by Chairman James
L. Fly of PCC, April 28, at the an-
nual meeting of the National Asso-
ciation of Broadcasters in Chicago.
The FCC and other government
agencies, it was proposed, would co-
operate in extensive postwar techni-
cal studies to plan the use of ultra-
high frequencies in the spectrum.

The RMA, through its Engineer-
ing Department under Director W.
R. G. Baker, initiated the plans for
the Radio Technical Planning Board,
following suggestions made by
Chairman Fly last November at the
RMA-IRE fall meeting in Rochester,
N. Y. The scope of RTPB organiza-
tion and technical studies was simi-
lar to that of the National Tele-
vision System Committee, which
was organized by RMA with FCC
cooperation, and which Chairman
Fly said at Chicago “did a monu-
mental work for the industry and
the government.”

Preliminary organization of the
new RTPB was carried on during
May, its operations to be financed
entirely by RMA. The tentative or-
ganization plan, after revision was
approved by the RMA board of di-
rectors at New York on April 15 and
later by FCC, but awaited final ac-
tion by the IRE board of directors.
An initial appropriation of $10,000
for RTPB operations was made by
the RMA governing board.

Dr. Balier as chairman

Under this plan, president Paul
V. Galvin of RMA and Dr. L. P.
Wheeler, president of IRE, were to
appoint the RTPB chairman, with
the approval of Chairman Fly of
FCC. The RTPB board members
and numerous panels and commit-
tees of technical experts were then
to be appointed by the RTPB Chair-
man. Dr. Baker was to be appointed
to the general chairmanship.

Among the topics to be covered
by special committees or “panels”
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would be: Allocation; spectrum util-
ization,; high-frequency generation;
television and facsimile; direction
finding and location; industrial,
medical and scientific equipment;
standard broadcasting; UHF broad-
casting; relay systems; and radio
communication.

Copies of the RTPB “Organiza-
tion and Procedure” as approved by
the RMA Board of Directors and
FCC, provided for technical studies
of radio-spectrum frequency alloca-
tions over which the FCC has jurls-
diction of assignment, with RTPB
primarily formulating recommenda-
tions to the Commission for such
allocations. Radio services now are
virtually limited to frequencies un-
der 100 megacycles, but experi-
mental work is being done up to
3,000 megacycles.

To study
current research

Many technical experts and sci-
entists would be drafted for the
RTPB work, on its panels and com-
mittees. The Board itself would be
composed of representatives of in-
dustry groups, such as Interdepart-

DR, W. R, G. BARFKR, scheduled to he
chairman of the industry Radio FPlan-
ning Beard necording ta announeement
made under RMA-FPCEC plan.
is direetor of the RVMA Eng
Division and viee-president in eharge

r. Baker

of electronie division of G

mental Radio Advisory Committee
(IRAC), of government officials, in-
cluding Army and Navy, National
Association of Broadcasters, Amer-
ican Radio Relay League, and other
regularly constituted radio groups
and including all chairmen of the
RTPB panels.

At the Chicago convention of
NAB, Chairman Fly announced the
proposed establishment of RTPB
“by the radio industry itself”—and
also immediately afterward on a CBS
network broadcast, Mr. Fly stated
that the RTPB would study “all
current research developments in
radio science.” He recalled that
RMA and its organization of Na-
tional Television System Commit-
tee had done a “monumental work
for the industry and the govern-
ment;” that at the RMA-IRE fall
meeting last November in Roch-
ester he had suggested that the in-
dustry “move into the new era of
planning for future radio services,”
and that from RTPB he anticipated
“optimum results for the industry
and the public.”

IREs Counter-Proposal

Not content with accepting the
RMA-FCC plan, a drastic revamp-
ing of that postwar planning organ-
ization was formulated by the board
of directors of the Institute of Radio
Engineers at its special meeting in
New York May 5. The new IRE pro-
posal would leave in the hands of
technical associations control of
the projected Planning Board.

A committee. headed by Haraden
Pratt, vice-president and chief en-
gineer of Mackay Radio & Tele-
graph Co. and former IRE presi-
dent, was appointed by the IRE
Board after an all-day session, to
draft a plan for this proposed post-
war planning organization, as well
as a charter, to be satisfactory to
all the technical and industry
groups invited to participate.

The IRE proposal, adopted by the
board of directors of the Institute,
representing over 10,000 engineer
members, aims to put into force sug-
gestions made to the Institute by
Chairman Fly and Commander T.
A. M. Craven of FCC, through cre-
ating a “radio technical planning
association” to be sponsored by in-
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Postwar Radio Planning

IRE outlines widely-representative board set-up

terested engineering and scientific
societies, industrial and broadcast-
ing associations, and the Govern-
ment. Objectives will be to study
all technical problems of such radio
branches as broadcasting, television,
facsimile and general communica-
tion, and to recommend methods
for introducing new radio develop-
ments.

Stress demoeratie set-up

The new planning association will
carry out the technical planning
needed to build up a healthy post-
war radio industry which will serve
the public by speedily placing the
new radio arts, many resulting from
wartime developments, on a sound
engineering basis and also by stimu-
lating postwar radio services as
contributing to employment and
prosperity. In its work, the new as-
sociation will assign specific tasks,
such as frequency-allocation plans,
to groups of engineers charged with
the prompt deve’ pment of detailed
proposals in each definite direction.
These groups will draw wide repre-
sentation from the field, will have
a democratic set-up and procedure
and will judicially weigh and con-
sider all matters before them. There
will be no authority in the associa-
tion to change their engineering
findings.

The scope of the work to be cov-
ered in the IRE plan provides for
the review and study of other mat-
ters than the actual allocation of
frequencies and the promulgation
of system standards. These include

1) the conversion of plants to
peacetime products (cooperating
with the Committee for Economic
Development), (2) the status of the
engineer in the developments of the
future, (3) certain problems con-

HARADEN PRBATE of Mackny Raullo,

past-president of 1R, who Is serving
nx chairman  of Institute committee
drafting the IRE connter-propoxal on
an indastry  planning  board. Other
wmittee g s are Dr. AL N Gold-

. B J Thowmpson, RCAL and 11, M,

Turner. Yale

cerned with marketing, (4) patent
system, and (5) legislation concern-
ing engineering activities.

“The association will prepare
plans and proposals in full accord
with the public interest and in con-
formity with good engineering prac-
tices and make its findings widely
known to those whom they may
benefit,” it was stated on behalf of
the organizing committee, which be-
sides Chairman Pratt, includes Prof.
H. M. Turner, of Yale University,
B. J. Thompson of RCA, and Dr.
A. N. Goldsmith. consulting engi-
neer and long-time editor of the
IRE Proceedings.

It was further understood that
a 20-member council would be

formed to appoint the leadership of
the projected board and to select
the membership of its panels, as
well as to outline the scope of the
planning activities in the various
fields of radio and communications.

IRAC represents
government

The council, as planned under the
IRE suggestions, would be composed
of representatives in equal number
from the RMA, IRE, IRAC, and
broadcasters, with possibly smaller
delegations from the AIEE, ASA,
physicists groups, American Radio
Relay League, and other suitable
technical groups in the field.

It was further stipulated by the
IRE plan that Government partici-
pation in the new Planning Board
would be exercised not by the FCC
but by the Government’s Interde-
partmental Radio Advisory Commit-
tee (on which the FCC has repre-
sentation, along with representa-
tives of the Army, Navy, Treasury,
State Department, Interior Depart-
ment, Commerce Department and
other federal services). It is this
Interdepartmental Committee which
exercises primary control over the
U. S. radio spectrum, since to it is
assigned exercise of the President’s
right under the law to make first
selection of the radio channels for
the use of government and military
services. From the channels that are
then left after the Interdepartmen-
tal Committee has taken its needs,
the FCC assigns remaining channels
to the use of the general public. The
IRE proposal, recognizing the wider
responsibility of the Interdepart-
mental Committee, therefore nom-
inated it as the Government agencv
to be represented on the new Radio
Technical Planning Board.

Radio Manufacturers (1200)
Radio distributors, dealers, etc.
Broadcasting stations (947)

Commercial communication stations . . .
Listeners’ sets (60,000,000) . . . . . .

*Regular staff-—not including part-time employees, artists, etc., who number at least 25,000 more.
FAnnual operating expense for listeners’ sets, for tube replacements, electricity, batteries, servicing, etc

THE RADIO INDUSTRY IN WARTIME-ITS MAGNITUDE JUNE 1, 1943

Total Annual Number of Annual

Investment Gross Revenue Employees Payroll
..... . § 395,000,000  $3,000,000,000 300,000  $700,000,000
....... 280,000,000 900,000,000 100,000 150,000,000
....... 90,000,000 191,000,000 90,000 55/000,000
....... 60,000,000 15,000 7,000,000
..... 3,800,000,000 335,000,000

ELECTRONIC INDUSTRIES ® June, 1943
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Opernting Sigual Corps panek radio equipment during recent manenvers

WPRB Revises
Scheduling

New order, now effective, provides compulsory schedul-

ing for 2000 items of electronice and wire communications

Described as one of the most im-
portant steps in military produc-
tion scheduling yet instituted, a re-
vision of the WPB electronic and
wire communications Limitation
Order L-183-A has been made ef-
fective. The new order has been
formulated through the joint ef-
forts of the WPB Radio and Radar
Division and Communications Divi-
sion and the Army-Navy Electronics
Production Agency, following some-
thing over two months’ experience
under the original order. That ex-
perience indicated the need for
modifications which would to some
extent simplify procedure and make
possible scheduling methods more
closely in line with government re-
quirements.

Covers all electronie

components

Whereas the older order required
compulsory scheduling of but three
components — condensers, resistors
and meters — the revision covers
some 2000 items, including all elec-
tronic components and wire com-
munication apparatus as well as a
wide variety of radio equipment
purchased by the Signal Corps and
the Navy, such as switchboards, car-
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rier telephone equipment, teletype-
writers, battle announce and sound
power telephones, spare parts groups
and electronic subassemblies. The
document has been analyzed by Ray
C. Ellis, director, Radio and Radar
Division, in the following statement
addressed to all producers and sup-
pliers of electronic equipment and
components:

Urgency determines schedules

The summary of the order con-
tained in this letter is not designed
to be complete, and you are cau-
tioned to read the entire order care-
fully for a full understanding.

The electronic equipment Pre-
cedence List has been in existence
since October 1942. It is now made
up of more than two thousand
items, and includes not only the
wide variety of radio equipment
purchased by the Signal Corps and
the various Bureaus of the Navy
but also switchboards, carrier tele-
phone equipment, teletypewriters,
battle announce and sound power
telephones, spare parts groups and
electronic subassemblies of such
items as gyro-compasses, fire con-
trol gear and medical equipments.
The delivery schedules are arranged
in the order of urgency which is

Siznal Corps portable field
transnitter-receiver in nse

indicated by designations called
P/L numbers ranging from A-1 to
L-250.

The Precedence Li: as a sched-
uling instrument for 1ll electronic
equipments (end items or complete
sets as distinguished from subas-
semblies or components) was made
mandatory on February 15, 1943 by
Limitation Order L-183-a. In ad-
dition compulsory Precedence List
scheduling was required of sup-
pliers of three types of components,
namely: capacitors, resistors and
meters.

After more than two months’ ex-
perience under Order L-183-a it was
determined by the War Production
Board and the Services that some
revision of the order was necessary
better to insure the delivery of
equipments, and the order embodies
amendments determined after care-
ful study on the part of the War
Production Board in cooperation
with the Services and after discus-
sion with industry.

(1) It continues the mandatory
provision for scheduling electronic
equipment—end items or complete
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sets as distinguished from subas-
semblies of components—in accord-
ance with Precedence List designa-
tions.

An educational program is plan-
ned to bring home to prime
contractors the need for so appor-
tioning their effort, engineering,
materials, production and test
facilities that equipments in the
upper categories of the Precedence
List are delivered on schedule, even
if it results in the deferment of
other equipments not so highly
placed.

. (2) It makes mandatory the pass-
ing On odehdffollowing information

17°% 8l past and fu-
ture . for all com-
ponentsg; ek _ ajmant or
customer on > contract, and
prime cont{HRAN pe#99(b) re-
quired delivérd I ¥c) lead

factor; and (d) Prefédeifte List
designation, if BRY & 29v/

In order to pdrueﬁectively
the materials apg.
essary to suppo
of finished egq
with Precedenggnyfy
absolutely nece
for such comp

dymaterials

pliers, in theli
request, to schi
components i
Precedence Lis

is applicable only among orders
bearing Precedence List designa-
tions as to each other in any given
preference rating category. A de-
livery schedule specifically frozen
by War Production Board action
may not be disturbed by the com-
ponent manufacturer, however, un-
der this permissive authority.

Whenever suppliers are willing to
schedule their deliveries, within the
limits stated, in accordance with
Precedence List designations, this
provision gives them the legal right
to do so without directives from the
War Production Board.

(4) The War Production Board
may specifically order or direct any
supplier to schedule deliveries of
components in accordance with
Precedence List designations.

Compulsory rescheduling

Wherever it is difficult if not im-
possible for a supplier to resched-
ule his entire production and
deliveries in accordance with
Precedence List designations, bhut
from time to time his deliveries of
certain components that happen to
be critical must be rescheduled in
order to produce finished equip-
ments in the top Precedence List
categories, the War Production
Board, through designated field
specialists of the Radio and Radar
Division working out of Regional
Offices, will issue directives to sup-

port and compel such rescheduling.
Components suppliers will be noti-
fied in the immediate future as
to the names of the field specialists
to whom authority to issue these
directives is delegated. These spot
rescheduling directives must be in
accord with urgencies established
by Precedence List designations;
must not interfere with purchase
orders having no Precedence List
designations; and must not inter-
fere with any schedule specifically
frozen by War Production Board
action.

(5) Additionally, the War Pro-
duction Board may from time ta
time, as to electronic equipment or
components, freeze schedules; re-
allocate unfilled orders; divert de-
liveries; or establish earmarked
stocks of components.

(6) It is particularly important
to note these two points in connec-
tion with the order: (a) No cus-
tomer should be advised that a
purchase order must have a Pre-
cedence List designation before it
can be accepted. Order L-183-a
does not alter the provisions of
Priorities Regulations 1 requiring
the mandatory acceptance of de-
fence or rated orders; (b) Sched-
uling according to the Precedence
List can take place only among
Precedence List orders, and must
not prejudice or retard any order
not bearing a Precedence List desig-
nation

3
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First on the agenda of any postwar radio “planning board”
that may be set up, will undoudbtedly be shifts in the allo-
cations at the high-frequency end of the spectrum. Such
shifts are generally considered necessary (1) lo take ad-
vantage of recent advances in the art, (2) to provide space
for growing services like aircraft radio. train and roadway
communication, induction heating, etc., and (3) to consoli-
date present services.

Thus it will be desirable to assign television a single con-
tinuous band (instead of the present many “island” bands)
and to provide for wider frequency bands. 8 me or more
wide (with the proviso that. later, black-and-white tele-
vision bands can be thrown together in pairs to secure a
range wide enough to permit color-television operation).
Other services to be provided for are emergency calls,
ELECTRONIC

INDUSTRIES @ June, 1943

police and fire, industrial heating. medical diathermy, air-
plane landing beams, trafic control on highways, meteoro-
logical studies, surveying and mapping systems, globe-
covering navigational aid equipment. etc.

In the accompanying diagram, the editors have put down
on paper some of the suggestions for reallocation which are
now being discussed amony radio men.

The whole problem is exceedingly complicated and before
any one plan can receive attention the needs of all con-
cerned must be carefully considered. Since any plan will
undoubtedly mee! with some disapproval, the reader is
invited to use the bottom line of the chart to satisfy himself
as to what will be ideal. Until a committee can function
that can weigh these matters from all angles, your version
is about as authentic as any other!
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ENGINEERS Needed As

With the growing complexity of
the electronic industries, it becomes
increasingly evident that technical
knowledge and engineering habits
of thought are needed in executive
and sales work, as well as in design
and production.

Not only must the executives who
do planning and make critical de-
cisions have full and expert knowl-
edge of the behavior and possibil-
ities of electronic devices, but the
men who direct {uture sales in
these expanding fields must know
intimately and thoroughly the uses
of the products they are marketing.

Engineers shoulder loads

All this would seem to point to
the trained engineer as the logical
sales executive for electronic mark-
eting. Yet selling and marketing
have been operations to which en-
gineering-trained men do not usu-
ally take readily. Such engineers
usually prefer to keep to their own
technical pursuits, leaving the sales
end to others. In the electronic
future, however, it is doubtful that
the engineer-trained man can
evade sales responsibility in all
cases. And there is evidence also
that when trained engineers get
into broader management and ex-
ecutive leadership, great business
success results.

De. ¢ 18 Jollive
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Examples of engineers who have
taken over heavy business loads are
Charles E. Wilson and Dr. W. R. G.
Baker of General Electric, Walter
Evans of Westinghouse; F. R. Lack,
Western Electric Co.; Octave Blake,
Cornell-Dubilier; J. 8. Knowlson,
Stewart-Warner; Lawrence Mar-
shall and David T. Schultz, of Ray-
theon; Dr. Ray Manson of Strom-
berg-Carlson; Melville Eastham
and H. B. Richmond, General Ra-
dio; Edgar Kobak, NBC and now
Blue Network; Roger M. Wise, Syl-
vania: D. D. Israel, Emerson; Louis
M. Clement. Crosley; W. P. Hilliard
Bendix; Robert Arnold, Arnold En-
gineering; John S. Meck, Meck In-
dustries; Allen Dumont of Dumont,;
R. M. Heintz, Jack & Heintz; Victor
J. Andrew, and many others.

But now to look ahead into the
expanding electronic fields—what
part will the trained engineer play
in directing and planning sales in
this growing field. What oppor-
tunity does sales management of
electronic devices offer to radio-
electronic engineers. “Electronic
Industries” put these questions up
to a number of engineer-trained
executives, and here are some of
their comments:

Engincer Holds
Key to Situation

By 1. B. Riclhmond
Generul ladio (Company

It would seem to me that the
place the trained engineer will have
in future electronic marketing will
depend entirely on the engineer.

I believe, however, that engineers
are absolutely essential in such fu-
ture electronic marketing. This is
a relatively new and a highly skilled
art. 1It, therefore, requires skilled
engineers in order to obtain the
most from the electronic tools avail-
able and to associate these tools
together in such a manner as to
provide for their most economical
use. Only equipment designed so as
to make full use of its capabilities
can stand the test of competitive
marketing. Therefore, the heart of
the whole marketing problem is the
trained engineer.

Only a person who is familiar
with the possibilities of equipment

Trained technicul men

is in a position to determine the
uses to which it may be put. Mar-
keting is placing the right equip-
ment in the user’s hands. Here
again, the trained engineer holds
the key to the situation.
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Marketing EXECUTIVES

must sell eleetronic devices

gree, an evangelist who can stimu-
late and inspire others.

On the other hand, it must also
be admitted that many engineers
who turn to executive work are
probably not really engineers at
heart. Such men may have a nat-
ural inclination for executive work
rather than engineering or re-
search.

Electronics, the key to all future
industrial business activity, will af-
fect the postwar world from many
standpoints-—political, communica-
tion and social. Already research
and engineering are progressing
faster than are the application and
business activities in corresponding
fields and the vision of things to
come.

Electronic engineers must wake
up to their opportunities as execu-
tives, administrators and protagon-
ists of the future of the electronic
industry. David Sarnoff pointed
the way 25 years ago. The elec-
tronic industries need more men
like him

Hust Do Better Job

By Dorman 1. Israel
Ewmerson RRadio

The part that will be performed
by the trained engineer in elec-
tronic engineering matters is, of
course, obvious. Methods and tech-

Dorman 1. Inrael

ELECTRONIC INDUSTRIES o
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niques are progressing along such
rapid and highly scientific lines
that training and skill will be es-
sential to effective research and de-
sign.

As electronic products emerge
from the laboratories and factories
there is no question but that engi
neering knowledge will be essential
at least in the early stages of elec-
tronic marketing. The field should
attract thousands of electronic en-
gineers now enjoying training in
wartime developments.

The electronic engineer will be
used in electronic marketing only
so long as he is able to do a better
Jjob than a sales executive who does
not have engineering training. The
future of electronic marketing and
its bearing upon the electronic sales
engineer, therefore, depends entire-
ly upon individual and group ability
of these engineers.

Broad Engineering
Knowledge Important

By Dr. C. B. Jolliffe
Rudio Corporation of America

The trained engineer has con-
tributed not only in the develop-
ment of equipment, devices and ap-
plications of radio and electronics
but has been of very erfective use
in the marketing of the devices
which he has developed.

In the introduction of any new
engineering application a trained
engineer is usually required to su-
pervise the installation and initial
operation of the devices. As a de-
vice becomes more and more stand-
ardized, less engineering is required
for installation and operation, and
the equipment is developed into
standard package material. When
this point has been arrived at the
aim is to be able to offer to a cus-
tomer a device which he can ap-
ply to his particular use without
personnel of specific training and
without instruction other than that
which can be given by printed mat-
ter which accompanies the equip-
ment.

The radio-receiver field and, to a
large extent, other forms of radio
apparatus which were known be-
fore the war, have developed to this
state. However, the new applica-

tions of vacuum tubes to the field
of electronics and electronic appli-
cations are largely in the develop-
ment stage and most of the newer
products which have been classed
in this category must be geared to
customer requirements.

RF heating

In the case of one field, for ex-
ample, the use of radio-frequency
power for heating, the trained en-
gineer is at present playing a most
important part, not only in the de-
velopment but in the marketing of
the equipment. In general, the in-
dustries employing such apparatus
have had no prior experience with
electronics or radio devices and are
not equipped with engineering skill
to apply the equipment to their
particular processes. The customer
therefore, must rely upon the knowl.
edge of development and applica-
tion engineers for determining the
type of apparatus which best meets
his requirements or which can be
adapted to his production tech-
niques to secure the best and most
efficient results.

These engineers who participate
in this electronic marketing must
have considerably more than a
knowledge of electronics, or how to
operate the radio-frequency gen-
erator. Broad engineering knowl.

(Continued on page 150)

Edzar Kobak

83



3DULSIWYY WOUS ¥V3IA |

3DILSINYY WOYS SHVIA

‘@IS0 Ay {O BYOP 3y} 13O
jndino Aseypw pue [e1dJawwod
jo 2jess ajqeqoid ayy bummoyg

ONILIDNRIVW

: JINOYLOITd
AVM-150d Ol

AviHV 9NDIOO1

(popusisa 203g) ¢ 3D1SIWYY 4O 3Lva

e e e e e e e e e o o e e o e e e o e e P S s e e e e e e e

AVQOL £y, ‘NVI

MNV3Ad O1aVY dvVM INISTAd

Iy, NVl

ONIENL

DINO¥LDINI
AQNY OI0VY 40
13437 ¥YM- N4

YOIIVH Nvd

“OVINNYN |

SYVY110A 40 SNOIE NI 1NdINO ATIVIA

‘)S!I o PS)DW!)SS SPOO6 JOW“SUO:)

® June, 1943

INDUSTRIES

ELECTRONIC

84



Planning for FUTURE
KElectronie MARKETS

As war production diminishes
gradually or otherwise, the para-
mount question that will confront
every manufacturer in the radio-
electronic field is marketing.

Inasmuch as every operation of
business is carried on for the ulti-
mate purpose of selling a product
or service to some one, whether it
be a single customer in Uncle Sam
or a thousand customers in indus-
try, the function of marketing be-
comes a direct responsibility of an
organization from one end to the
other. It begins when you decide
to make a certain product and it is
the dominating factor in deciding
such questions as “How to make it,”
‘“How many to make,” “Where to
sell it” and “What channels.”

Each day’s news from Washing-
ton and the various battlefronts
puts emphasis on the need of pre-
paredness for marketing. It gives
ample evidence that the process
can not follow the prewar pattern.
The need therefore is for careful
if not cautious planning, plus some
degree of market analysis in order
that the method may be workable.

Changes influence products

Many marketing policies will be
dictated or influenced by the exten-
sive changes already wrought in
national and individual affairs and
by the inevitable future changes in
industrial, economic and social
conditions. In marketing, it would
be sheer folly for a manufacturer
to ignore the vast re-orientation of
industries, people and markets or
the uncertainties of the employ-
ment situation when war produc-
tion slackens and demobilization
begins.

Equally important is the likeli-
hood of rigid postwar controls, the
problem of wages and prices, taxes
and buying power, credit and
monetary control and dozens of
other complex national problems.

“Marketing consultant on the staff of

Electronic Industries.
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by MILLARD H. NEWTON'

Why temorrow’s production must dovetail with today’s

during a transition

To the electronic or radio manu-
facturer, an additional problem of
far-reaching consequence is the
probable shift in frequency alloca-
tion for television, FM and short-
wave broadcasting-—changes that
will require extensive modification
of design and production. To this
we must add the necessity of recon-
version, with all its problems of
time and finance, and must also
acknowledge the possibility of a
rush into the commercial market
with numerous hasty promotions.

Measuring the market

All of these critical situations
would cause less concern if the
market itself could be more def-
initely measured or if the various
divisions could be evaluated on a
volume basis. Today, this cannot
be done with any degree of cer-
tainty despite the existence of
worldwide electronic optimism.

Our imagination is still staggered
by the present four billion dollar
yearly volume of radio war produc-
tion, roughly twenty times as big
as the biggest peacetime year and
based on a comparatively few types
of war equipment. It may be no
less difficult to comprehend the im-
mensity of it when the curve starts

period leading to essential

uses

to drop. Then, as volume recedes,
postwar planning will begin to
blossom but it will not improve our
conception of wartime magnitude.

Any perspective on the electronic
market would probably be faulty if
it did not take into account the
factors that are favorable and un-
favorable—factors clearly existing
even though their implications are
uncertain. Some of them are out-
lined below.

There we have the introduction
to postwar marketing. Here and
there, a manufacturer will feel that
he is susceptible to some of these
factors and immune to others, but
his “pros” and “cons” will include
most of them. Some manufacturers
will no doubt try to evaluate the
volume of deferred purchasing and
will break it down into groups like
these:

a—Deferred installations or im-
provements by communica-
tions services, broadcasters,
etc.

b—Deferred requirements of gov-
ernment civil departments.

c—Deferred installations of elec-
tronic apparatus in industry.

d—New devices, announced but
not yet available.

FACTORS THAT GOVERN MARKET ANALYSIS

FAVORABLE

Huge military maintenance and develop-
mental requirements.
Lend-lease rehabilitation program.
Yolume o