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Quick,completeinforma- 
tion and prices for your 
purchasing department. 

Applica Zn data for your 
engineering and design 
departments. 

-z..----.-- 
Service front stock. A copy of the Mallory cat- 

alog for ready reference. 

Mallory Distributors Are 
on the Job With Essential 

Electronics Supplies and Service 
On small orders with high priorities, your Mallory distributor can be 
a life saver. He can supply you-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, 
resistors, condensers, rectifiers, noise filters, vibrators, Vibrapacks* and 
other Mallory Approved Precision Products. 
Count on your 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. Pat. Off. 

P. R. MALLORY & CO., Inc. 
MI()i:11'.f 

ALLOR 
APPROVED 

PRECISION PRODUCTS 

INDIANAPOLIS, INDIANA . Cable Address-PELMALLO 
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NOW AVAILABLE FOR 
YOUR PRODUCTION REQUIREMENTS! 

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 

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. 

SPECIFICATIONS-TYPE DP CAPACITOR 

CAPACITANCE . .001 to .01 mfd. 
WORKING VOLTAGE 600 volts DC-flash test 1800 volts DC 
SHUNT RESISTANCE At 185' F.- 1000 megohms or greater 

At 72° F.-50000 megohms or greater 
WORKING TEMPERATURE RANGE Minus 50° F. to plus 185° F. 
OPERATING FREQUENCY RANGE Upper limit 40 megacycles 

Q at one megacycle -25 or better 
POWER FACTOR At 1000 cycles-.005 to .006 

These capacitors meet Army and Navy requirements for immersion seal. 

EDITORIAL CONTENTS AND ARTICLES LISTED ON PAGE 4 
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Inside this package there's something important . .. 

a 

UNTIL the war is over, there are very few things 
that we can tell you about the KLYSTRON* tube. 

We can say that it is a vital factor in electronics, 
that it was developed by the Sperry Gyroscope 
Company following initial research at Stanford 
University. 

Right now, the KLYSTRON* is making very 
important contributions to essential military 
equipment. And other advances in this field 
have been made-after the war is over, some of 
these will undoubtedly contribute to the security 
and comfort of a world at peace. 

SPERRY 
GYROSCOPE COMPANY 

BROOKLYN, NEW YORK 

DIVISION OF THE SPERRY CORPORATION 

*The names KLYSTRON and RHUMBATRON were officially 
registered at the U. S. Patent Office on October 3, 1939, 
by Sperry Gyroscope Company, Inc. KLYSTRON is registra- 
tion No. 371650. RHUMBATRON is registration No. 371651. 

ELECTRONIC INDUSTRIES June, 1943 5 

www.americanradiohistory.com



REQUIRES GREATER CUTTING 

ACCURACY... LESS WASTAGE 

... FEWER DUDS 

Limited quartz supplies demand more accurate cutting 

to obtain the greatest number of acceptable blanks 

per block. Because of design and features engineered 

especially for cutting quartz, Felker Dl -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 quartz 
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 Dl -MET model 
80 quartz cutting machine. HVCT-12 Rotary Table, 
used for precision orientation of the quartz piece, has 
long -travel cross and through -feeds manually operated 
by hand screws. Table tilts to ± 10° and rotates 360' 
in horizontal plane. Vertical adjustment is graduated in 
10 minute intervals, horizontal adjustment reads to 1 

minute of arc with vernier. 

MANUFACTURERS OF DIAMOND ABRASIVE WHEELS 

6 ELECTRONIC INDUSTRIES June, 1943 
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"15 ZEROS HEADED YOUR WAY 

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 

9 9 

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, Lenz 
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., CHICAGO, ILLINOIS 

" I N BUSINESS SINCE 1 9 0 4'' 
ELECTRONIC INDUSTRIES June, 1943 7 
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For 32 years Magnavox has been serving the radio industry. Now our 
engineering skills and factory facilities, which have made such impor- 
tant contributions to radio, are concentrating on winning the war. 

The skill and craftsmanship which 
won for Magnavox the first Navy 
"E" award (and White Star Renew- 
als) among radio receiver manufac- 
turers, has served the radio industry 
capably for 32 years. 

Magnavox 
J 

TAKE OUR WORD FOR IT-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: 

ARMY-Air Corps ... Signal Corps ... Ordnance 

NAVY-Aeronautics ... Ordnance ... Ships 

COAST GUARD 

MARINE CORPS 

MARITIME COMMISSION 
8 ELECTRONIC INDUSTRIES June, 1943 
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expands facilities 
SOME OF THE EQUIPMENT 

MAGNAVOX IS MAKING 
FOR THE GOVERNMENT: 

Army and Navy Radio Receivers 

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 

aunavox 
7le C'neat 2/dice Zadía. 

COMMUNICATION AND ELECTRONIC EQUIPMENT 
ELECTRONIC INDUSTRIES June, 1943 9 
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to "HAM" k IT TER RIGS 

RELAYS 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 ingenuity 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 
AC with a contact rating of 121/2 amperes at 110 volts, 60 cycles. Stand- 
ard AC voltage is 92-125 volts but coils are available for other voltages. 

Aircraft Radio Relay 
DC Model-Bulletin 345 
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 á. ELECTRIC 
G WEST WALNUT STREET CHICAGO, ILLINOIS 

10 

A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 

ELECTRONIC INDUSTRIES June, 1943 
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FOR 

CAPACITORS! 

-Ray Phoro of 4; 

'Solar Molded { . 

Domino Capec+?or 

There's an inside story of capacitors, too. 

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

Today, 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 Manufacturing Corporation, Bayonne, New Jersey. 

SOLAR DOMINO TYPE MPW 

e 

f -C -A PAC I T O RS -II--,. 
CAPACITORS: ELECTROLYTIC MICA PAPER TRIMMER TRANSMITTING 

www.americanradiohistory.com
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The Mark of Quality 

WILCOX-GAY CORPORATION 
CHARLOTTE, MICHIGAN 

"Producing for war... planning for peace" 
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AT LAST! 
A New Sleeving 

Flexible as String 
and Non -Fraying 

THIS o NOT THIS 

8H 

ATER many experiments, we 

have developed a super -flexible 

Fiberglas Sleeving which will not fray. 

This sleeving is made by an entirely new, 

recently -discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 

BH Fiberglas Sleeving is as limp and flexible 

as string-you could tie any kind of a knot 
with it-yet the severest handling will produce 
only the merest fuzz at the end. 

NON -FRAYING FLEXIBLE HEAT -RESISTANT 

NON -INFLAMMABLE WATER-RESISTANT 

NON -CRYSTALLIZING at LOW TEMPERATURES 

The new BH Fiberglas Sleeving is woven from 

the choicest continuous -filament Fiberglas 
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 5/8", inclusive, are 
available. Write for samples of this radically new 

and different sleeving today-in the sizes you 

desire. Seeing is believing ! Bentley, Harris Man- 

ufacturing Co., Dept. I,: -.Conshohocken, Pa. 

NON -BURNING IMPREGNATED MAGNETO TUBING NON -BURNING FLEXIBLE 

VARNISHED TUBING SATURATED AND NQN-SATURATED SLEEVING 

PRODUCTS 

BENTLEY, HARRIS MANUFACTURING CO. 
Conshohocken, Penna. 

ELECTRONIC INDUSTRIES June, 1943 13 
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LETHAL WEAPON 
IN T H E WAR 
ON U-BOATS 

ete 

THE NEW SCIENCE OF ELECTRONICS 
has profoundly changec the art of war. Our forces 
fight today with electronic weapons of incredible 
power, speed, precision. It is satisfying to the 
men of Radio to know that these weapons-borne 
or their knowledge anI skil-have proved so suc- 
cessful on every battle_iont where our boys, planes, 
tanks and ships have cO-ne tD grips with the enemy. 

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 

increasing part. A greater National Union has been 
built to cope with vastly larger responsibilities. Today, 
National Union is ready to consult 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. 

NATIONAL UNION RADIO CORPORATION NEWARK, N. J. LANSDALE, PA. 

ATIONAL UNION 
RADIO AND 

C T Tt O 
Transmitting Tubes Cathode Ray Tubes Receiving Tubes Special Purpose Tubes Concensers 
Volume Controls Photo Electric Cells Exciter Lamps Panel Lamps Flashlight Bulbs 

14 ELECTRONIC INDUSTRIES June, 1943 
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he ELECTRONIC INDUSTRIES 
ND CIVILIAN OUTPUT AND USE 

HOW PRODDCTIOM 

HAS SOARED 

Percentages of Increase 

Since Peall Harbor 

JA 1 0 1 

1N1 

e'tr 
_F 

CY 

.420007 
' i/ 

NOVEMBER, 1941=100 --,^ CIVILIAN RADIO PRGDBCTiOM 

Y , M 1 J A S T 4 0 J 7 M A'A J J' A S i s C O 

1500q 

1000 

5007" 

1942 1943 

WHOLESALING 

SET DISTRIBUTORS 

PARTS 
DISTRIBUTORS 

& Ham Supplies 

100% 

CATALOG HOUSES 

EXPORTING AGENTS 

SPECIAL NOTE 

In this chart, no effort has been made to picture a peacetime 
.=market. The war radio prograrr now using aboat 99% of the 
ndrstry's capacity is a 4-biLon dollar NTRA-INDUSTRY 

market, springing almost entirely from the seeds of the Army 
and Navy -a giant catapult from which the industry will later 
be launched upon its external peacetime market. 

The ultimate electronic market -rust be viewed as a specialized 
apparatus market, to be sold in the same manner as other industrial 
equipmert, and not requiring cutouts that run into millions of 
units as in home receive: procuction. 

Little has been done to establish electronic channels of distribu- 
tion. Whether the business wiIii be handled by radic parts dis- 
tributors, electrical jobbers, mile supply houses, or others, is not 
yet clear. 

RETAILING AND SERVICE 

CIVILIAN 
RADIO -SET SALES 

FOR 1942 

Number 

Total sets sold 
during 1942 4,400,000 

Radio sets 
exported 

Automobile 
radios 

Home radios 
sold in U. S. 

Total tubes 
sold, U. S. 

Total initial 
equipment 

Retail Value 

$154,000,000 

500,000 17,500,000 

350,000 12,250,000 

3,550,000 

87,700,000 

34,700,000 

Tubes, replace- 
ments 53,000,000 

Parts, Supplies 

Phonograph 
records 110,000,000 

124,250,000 

96,000,000 

38,000,000 

58,000,000 

70,000,000 

48,000,000 

RADIO SETS IN USE 

Mar. 1, Mar. 1, 

U. S. homes 1942 1943 
with radios 29,700,000 30,800,000 

"Secondary" sets 
in above homes.15,000,000 16,660,000 

Battery portables.2,800,000 3,130,000 

Auto radios 

Total sets in 
use, U. s 

8,500,000 8,750,000 

56,000,000 59,340,000 

Independent 
SERVICE STATIONS 

AUTO RADIO 
Installation & Service 

SOUND 

SPECIALISTS 

and 

SOUND SERVICE 

Freelance, Part-time and 
Amateur Servicemen 

A great factor in the new trend will be the 100,000 radar and 
radio specialists, now in government service, who will most cer- 
tainly re-enter the electronic field when the war is over and ec& 
a strong influence on all activities -technical, productive, and 
marketing. 

RADIO CONSUMER MARKET 

THE BUYING PUBLIC 
Showing Each State's Percentage 

of Total U. S. Radios in Use 

N. Y. 11.9 
Pa. 8.3 
III. 7.0 
Calif. 6.5 
Ohio 6.2 
Mich. 4.2 
Mass. 4.0 
Tex. 3.9 

N. J. 3.9 

Mo. 3.2 
Ind. 3.0 
Wis. 2.3 
Iowa 2.2 

Minn. 2.1 

Ky. 1.9 
Tenn. 1.7 

Okla. 1.7 

Wash. 1.6 

N. C. 1.5 

Conn. 1.5 

Va. 1.5 n> 
Ala. 1.4 M. 
Kans. 1.4 nm U. S. TOTAL BILL 
Ga. 1.3 

Md. 1.3 um FOR RADIO 
w. Va. 1.3 - 

IN 1942 La. 1.1 MIR 
Fla. 1.1 NM Sales of time 
Nebr. 1.1 Ma by broadcasters $191,000,000 
Ore. 1.0 mja 
Ark. .9 BB 
Colo. .9 ti 
Me. .7 IM 
S. C. 7 Electricity, batteries, etc., 

Miss. .7 ta to operate 57,670,000 

D. C. .6 ion receivers 225,000,000 
R. I. .6 a 
S. Dak. .5 In 3,900,000 radios sold in 
N. H. .4 1942 at retail 136,500,000 
N. Oak. .4 

Mont. .4 53,000,000 replacement 
Utah .4 tubes 58,000,000 
Ida. .4 

Vt. .3 
Radio parts, supplies, etc. 70,000,000 Ariz. .3 

N. Mex..2 
Del. .2 U 

Wyo. .2 

Nev. .1 I TOTAL $790,500,000 

Total U. S. Radios 
in Use, March 1, 1943 

59,340,000 

Total U. S. Homes 
with Radios 
30,800,000 

Talent costs 

Servicing radio sets 

Total U. S. Homes 
36,000,000 

40,000,000 

70,000,000 

Non-professional Users of 
SOUND, INTERCOMMUNICATION 

and ELECTRONIC DEVICES 

AMATEURS - "Hams" 

TOTAL AMATEUR LICENSES 57,000 
HAMS ACTIVELY INTERESTED 40,000 
HAMS WITH ARMED FORCES 15,000 

HAMS IN CIVILIAN FORCES 7,500 
HAMS EMPLOYED IN RADIO 4,000 
HAMS IN NON -RADIO WORK 13,500 

Copyright 7943 
CALDWELL-CLEMENTS, INC. 

Publishers of { 
ELECTRONIC INDUSTRIES 

RADAR 

RADIO RETAILING TODAY 

480 Lexington Avenue, New York, N. Y. 
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WAR PRODUCTION CHART of 
WITH STATISTICS OF MILITARY 

Manufacturers of 
RAW 

MATERIALS 

ACOUSTIC 

CARBON PRODUCTS 

CEMENTS 

CERAMICS 

CHEMICALS 

COMPOUNDS 

CORES, SHEETS, POWDER 

DIELECTRIC 

FABRICS 

FELT 

FIBRE 

FIN ISHES 

FLUXES & PASTES 

GASES 

GLASS 

INSULATION- 
ELECTRIC 

ACOUSTIC 

HEAT 

LIQUIDS & OILS 
METALS- 

ALUMINUM 
BRASS 

BRONZE 

COPPER 

IRON 

LEAD 
MAGNESIUM 
MOLYBDENUM 

NICKEL 
PALLADIUM 
PLATINUM 
SILVER 
SPECIAL ALLOYS 
STEEL 
TANTALUM 
TIN 

TUNGSTEN 

ZINC 

MICA 
PAPER 

PLASTICS 
RESINS 
RUBBER 

SOLVENTS 
STEATITE 
WAXES 
WIRE 

PROFESSIONAL 
SERVICES 

CONSULTANTS 
INDUSTRIAL ENGINEERS 

ORGANIZATIONS for 
TESTING 
DEVELOPMENT 
RESEARCH 

MANAGEMENT 
LICENSI NG 

EDUCATIONAL 

TECHNICAL PRESS 

SERVICE MANUALS 

COLLEGES & SCHOOLS 

BOOK PUBLISHERS 

ENGINEERING AND MANUFACTURING 

Manufacturers of 
PARTS, TUBES, ACCESSORIES 

AND EQUIPMENT 

ADAPTERS 

AMPLIFIERS 
ANTENNAS 

ATTENUATORS 

BAFFLES 

BATTERIES 

BLANKS, DISC 

CABI NETS 

CAPACITORS 

CASTINGS 

CHARGERS 

CHASSIS 

CHASSIS HOLDERS 

CHOKES 

CIRCUIT BREAKERS 

COAXIAL CABLE 

COIL FORMS 

COILS & ASSEMBLIES 

CONNECTORS 

CONTROLS- 
REMOTE 

TONE 

TUNING 

VOLUME 

CONVERTERS 

CORD 

CORES, IRON 

COUPLINGS 

CRYSTALS 

CUTTING HEADS 

DIAL BELTS 

DIALS & KNOBS 

ELIMINATORS, BAT. 

ESCUTCHEONS 
FILTERS, LINE 
FLEXIBLE SHAFTING 
GAS ENGINES 

GENERATORS, D.C. 

HARDWARE 
HEADPHONES 

INSULATORS 
INVERTERS 
KEYS, TELEGRAPH 

KITS, MISC. 

LAMPS, MISC. 

MAGNETS 

METERS & MOVEMENTS 

MICROPHONES & ACC. 

MIXERS, INPUT 

MOTORS, PHONO 

MOTORS, TUNING 

NEEDLES & STYLI 

OSCILLATORS 
PICKUPS 

PLUGS 

POTENTIOMETERS 

POWER PLANTS 

POWER SUPPLIES 

RACKS & PANELS 

RECORDS 

RECORD CHANGERS 

RECTIFIERS 

RELAYS 

REMOTE CONTROLS 

RESISTORS 

RHEOSTATS 

SHAFTS 

SHIELDS & SHIELDING 

SOCKETS 

SPEAKERS & PARTS 

SPRI NGS 

STAMPINGS 

STORE EQUIPMENT 

SWITCHES & JACKS 

TERMINAL STRIPS 

TIME SWITCHES 
TOOLS, BENCH 

TOWERS & SUPPORTS 

TRANSFORMERS 

TUBES- 
BALLAST 
CATHODE RAY 

ELECTRIC EYE 

HEARING AID 
PHOTO -ELECTRIC 
RECEIVING 
RECTIFIER 
TRANSMITTING 

VOLTAGE REG. 

TUBE PARTS 

TURNTABLES 
VIBRATORS 
WIRE & CABLE 

WOBBULATORS 

MISC. SMALL PARTS 

& SPECIALTIES 

Intra -Industry 
Marketing in the 

FOUR- BILLION 

DOLLAR 
Radio -Electronic 

Industry 

Manufacturers of 
PRODUCTION and LAB. EQUIPMENT 

BENCHES, TABLES 

RACKS, BINS, TANKS 
CABINETS. CONVEYORS 

DRAFTING EQ. & MAT. 

HEATING, VENT. & LTG. 

OVENS & FURNACES 

COIL WINDING EQUIP. 

MISC. MACHINERY 

LAB. & ASSEMBLY LINE 
TESTING EQUIPMENT- 
INDICATORS 
BRIDGES, METERS 

GENERATORS 
OSCILLOSCOPES 

STANDARDS 
SPECIAL INSTRUMENTS 

INDUSTRY ORGANIZATIONS 

RADIO MANUFACTURERS 
ASSOCIATION 

INSTITUTE OF RADIO 

ENGINEERS 

NATIONAL ELECTRONIC 

DIST'RS ASS'N 

THE "REPS" 
SALES MANAGERS CLUB 

Manufacturers of 
SETS, TRANSMITTERS and 

other ELECTRONIC 
EQUIPMENT for 

INDUSTRIAL CONCERNS 

COMMUNICATIONS 
BROADCAST STATIONS 
GOVERNMENT SERVICES 
AIRCRAFT & AIRPORTS 
POLICE DEPARTMENTS 
MARINE & COMPASS STATIONS 
PRESS SERVICES 
TELETYPE 

FACSIMILE 
TELEVISION 
COLLEGES & OTHER TRAINING 

ORGANIZATIONS 
HOSPITALS 
MUNICIPALITIES 
RESEARCH, DEVELOPMENT & 

TESTING LABORATORIES 
MISC. ULTRA -HIGH FREQUENCY 

APPLICATIONS 

Manufacturers of 
PHONOGRAPHS 

RECORDING EQUIPMENT 
MUSICAL INSTRUMENTS 

PHONOGRAPHS & PLAYERS 

PHONO.OSCILLATORS 

RECORDERS 

TRANSCRIPTION MACHINES 

CABINETS & ALBUMS 

Manufacturers of 
SOUND EQUIPMENT 

INTERCOMMUNICATORS 

PAGING & CALLING 
CENTRAL RADIO SYSTEMS 

SCHOOL SYSTEMS 
AUDITORIUMS & THEATERS 

STADIUM, TRACK, ETC. 

MOTION PICTURE STUDIOS 
WIRED WIRELESS 
GROUP HEARING AIDS 

CHURCHES, CHIMES, SIRENS 

SELLING AND 
INSTALLING 

MFRS.' BRANCH OFFICES 

FACTORY, TECHNICAL & 

INSTALLATION SERV. 

REPS, SALES AGENTS, etc. 

ELECTRONIC DISTRIBU- 
TORS- 

Complete Units and Parts 

ELECTRONIC SERVICE 

SPECIALISTS 
CONTRACT INSTALLERS- 

Radio, Engineering and 

Electrical Contracting 
Firms 

Manufacturers of 
SERVICING 
EQUIPMENT 

ANALYZERS 
AUDIO OSCILLATORS 
BATTERY TESTERS 

BRIDGES 

CHECKERS, TUBE & LC 

CONTINUITY TESTERS 

DECADE BOXES 

FREQUENCY METERS 

MULTI -METERS 
MODULATION METERS 
NOISE FILTERS 
NEON INDICATORS 
OSCILLOSCOPES 

OUTPUT METERS 

SIGNAL GENERATORS 

SIGNAL TRACERS 

SOUND LEVEL INDICATORS 

SPEAKER TESTERS 

VAC. TUBE VOLTMETERS 

VIBRATOR TESTERS 

MISC. SPECIAL PURPOSE 
INSTRUMENTS & METERS 

OPERATION AND MAINTENANCE 

INDUSTRIAL and COMMERCIAL 
USERS of ELECTRONIC PRODUCTS 

In connection with 

ADHESIVES 
ALARMS, MISC. 

ANTI -SABOTAGE 

BACTERIOLOGY 
BLACKOUT EQUIPMENT 
CARDIOGRAPHY 
CHEMICALS 

CIRCUIT BREAKERS 
COLOR MATCHING 

COMBUSTION 

COUNTING 
CUTTING 
DENSITOMETRY 

DETECTION 
DETONATION 

DOOR OPENING 
DRYING 
ELEVATOR LEVELING 

ENCEPHALOGRAPHY 
ENGINE TEST INSTR. 

FENCE, ELECTRIC 

FIRE & FURNACE 

FISH MIGRATION 

FOOD PRESERVATION 

GEOPHYSICS 
GRADING 
HEATING, INDUCTION 

HEATING, PREMISES 

HEAT TREATING 

HUMIDITY 
INSPECTION 

LIGHTING 
MEASURING 
METAL ANALYSIS 
METAL SURFACING 
MICROSCOPY 

MINING 
MOTORS & GEN. 

LIMIT SWITCHES 
LOCATORS 

PACKAGING 
PHOTO PROCESS 

PLASTIC HEAT 
SAFETY 

SELECTING 
SIGNALLING 
SIGN FLASHING 
SORTING 

SPECTROSCOPY 

SYNCHRONIZING 
THEATER EQUIPMENT 
THERAPY 
THICKNESS 
TIMING 
TRAFFIC 
TURBIDITY 
VIBRATION 
WARNING. AIR RAID 

WEIGHING 
WELDING 
WRAPPING 
X-RAY 

SOUND in INDUSTRY 
INTERCOMMUNICATING PUBLIC ADDRESS 

PAGING & CALLING MUSIC FOR WORKERS 

COMMUNICATIONS 
Commercial Aviation 

POINT -TO -OINT AIRCRAFT 

SHIP -TO -SHIP AIRPORT CONTROL 

SHIP -TO -SHORE TRAFFIC NETWORKS 
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FOR MORE ELE TRONIC WEAPONS FASTER 

with HIPERSIL* two-piece cores 

Hipersil cores eliminate hard -to -handle little trans- 

former laminations. Made from a new magnetic steel 

that has IA 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 fo'- airplanes, tanks, "walkie-talkie" sets, etc. 

LIGHTER WEIGHT. Because of better magnetic properties, Hipersil 

saves 30 to 50% in weight ... particularly important in aircraft 

and portable equipment. 

Westinghouse 
PLANTS IN 25 CITIES...OFFICES EVERYWHERE 

WIDER RANGE OF LINEAR RESPONSE. Knee of the saturation curve 

for Hipersil is higher than for ordinary silicon steel. It gives 

approximately 1/3 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-70405 

HIPERSIL 
ELECTRONIC INDUSTRIES June, 1943 15 
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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. 

adit.G'Kee MICROPHONES 
ELECTRO -VOICE MANUFACTURING CO., INC. 

16 

1239 SOUTH BEND AVENUE, SOUTH BEND, INDIANA 

ELECTRONIC INDUSTRIES June, 1943 
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VIBRATIONS WILL BREAK A HARP STRING AND GROUND A BOMBER 

TWO OF OUR NEW 

JOHNSON 
VIBRATION MACHINES 

For producing Horizontal, 
Vertical, circular motion. 

Vibration Machine VMJ2H 
Horizontal motion, fre- 
quencies up to 6,000 CPM. 
Loads coo to 15o lbs. Ac- 
celerations to 12G. 

Vibration Machine VMJ3C 
Circular translatory mo- 
tion, 45° plane, vertical or 
horizontal mounting. Fre- 
quencies up to 3,000 CPM. 

The effects of resonant vibrations cannot be computed. They can 
be determined only by "break-down" test. 

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 
and extremely high frequencies. 
These equipments are for Waugh Laboratories field 
SALE or RENT. Write for service, if desired, also is 
descriptive booklets. available on a per diem basis. 

Vi74,W.JV 

PACIFIC COAST BRANCH: 180 EAST CALIFORNIA STREET, PASADENA, CALIFORNIA 420 LEXINGTON AVENUE, NEW YORK CITY 
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Production 
to keep apace of your as- 

sembly schedule 
. . and precon tol. 

erance to meet your requirements 
. 

oed by Precision 
Fabricators, 

in the production 
of pa Inc.,rts are ff er 

iu 

(leadless) 
Niyealex. 

Because 
of its high nitechanical 

strength, 
its 

stability 
under pressure, 

high voltage, 
heat and 

huty, its high dielectric 
strength 

and its low 

loss at highest frequencies, 
ekeales. 

is preferrea 

insulation 
for a variety 

of electronic 
applica- 
eeds in 

tions. Vie are prepared 
to fin your n 

IVIyealex, 
cut, milled, drilled, threaded, 

grooveti. 

turned, ground, 
surfaced 

or engraved. 

Precision 
Fabr patents 

of icators, Inc.,bave 
been appointed 

fabricators 
bY Mycales 

Corporation 
of America, 

who are exclusive 
licensees 

under 

Mycalex 
(parent) 

d , London. 
England. 

120 NORTH FäHUGH STROMER, N.Y. NEW YORK OFFICE: 369 LEXINGTON AVE. 

SPECIFICATION FABRICATORS OF MYCALEX * PHENOL FIBRE -A' 

VULCANIZED FIBRE * RUBBER * ASBESTOS AND OTHER MATERIALS 

18 ELECTRONIC INDUSTRIES June 1943 
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"that darned walkie-talkie 

S -S -STUTTERED" 
Stutterers don't give commands in the Signal 
Corps. In the stress of batte you can't hive 
a man who stammers. Neit>ier can you hive 

equipmen_ that will fail at the critica_ moment. Nx when seconds 
nean the difference between success or failure in bade. 

*With men's lives at stake, you can't afic,rd to use anything less clan 
the best. When a des_gn calls for Capacitors, specify C -Ds. Thirty-three 
>ears deNcted to the exclus ve manufactare of capacitors is your as_sur- 
6nce of absolute reliabiliti. Our Engineering department will be glad 
o cooperate wit -i yOu. Cornell-Dubilier Electric Corporation, South 
Plainfield, New Iersey. 

DYKANOL FILTER CAPACITORS 

Type TQ 
The Typ. T Dykanol Filter Capacitors have 
been desirtea for low power transmitters, high 
power ptblia address _ys:ems and portable 
power an-plif era. Several cf the more important 
features ue isted below: 
Impregnated and filled wilt Dykanol-a non - 
enflammais'e, high dielectr.c enpregnant of stable 
characteratics. 
Dried, impregnated and filled under continuous. 
vacuum. 
Hermetic -wily sealed- these Capacitors are not 
affected iy moisture, time cr temperature up to 
approximately 200' F. 
Conservatively rated-ern be safely operated 
continuos-ly at 10% above rt fed voltage. 
For further details write rot Catalog No. 160T_ 

Cornel/-DiJilier 
capacitors 

OFE IN 

THAN ANY 

.- 
1111101,'-- 

Ue ZODAY 

O-HeR 
MAIeE. 

!d ICA DYKANOL PAPEF VeET AND Db' :LECTROLYIICS 

ELECTRONIC INDUSTRIES June, 1943 9 
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Meeting the mica -c citor shortage . 

I IIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII 
, ................................ 

DIA.±4 

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.A.E." 
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. 

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. 

In three sizes: 

5/16 x 1-3/16" 
7/16 x 1-3/16" 
7/16 x 1" 

FEATURES 
Metal case. Double-rubber-bakelite ter- 
minal -insulator assembly. 
Both terminals insulated or with one 
terminal grounded to case. Pigtail ter- 
minals. 
Normally without outer sleeve. Can be 
had with insulated sleeve, adding 
1/16" to diameter and length. Note 
dimensional drawing. 
Vegetable (Hyvol) or mineral oil im - 
pregnant and fill. 
300 to 900 v. D.C.W. Capacities of .001 
to .01 mfd. 
Capacitance tolerances up to but not 
including .01 mfd. -20% +50%; .01 
mfd. -10% -f-40%. 

OUR WAR EFFORT 
From January 1941 to December 1942, 
Aerovox ... 

Stepped up production output 500°ó 
for our armed forces. 
Increased production floor 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 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. SALES OFFICES IN ALL PRINCIPAL CITIES 

Export: 100 VARICI( ST., N. Y. C. Cable: 'ARLAB' In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 
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LOOK WHAT THIS J INSTRUMENT 

can do for you 
Meet the Requirements of the Most Exacting A. F. Production 

Test Problem. Combined with an -hp- resistance tuned Oscillator 
all of the measurements usually required on audio equipment can 

be made quickly and accurately with a min:mum 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 fiat from 10 cps to 100 KC so that harmonics as high as the 5th 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 instrument can 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. 
s 

The vacuum tube voltmeter section is a two stage amplifier with 

feedback to insure stable operation. It is identical with the Model 

Voltmeter face. Note that voltage and D. B. are calibrated separate!. 

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 

3 MV 

Use It as a High Gain Amplifier. Terminals at 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 is 

almost indispensable for laboratories or produtíion 
tests in the audio frequency field. Many outfianding 

features are not mentioned here. Write for complete 

details today. 

HEWLETT-PACKARD CO. 
STATION A, BOX 135U PALO ALTO, CALIFORNIA 

ELECTRONIC INDUSTRIES June, 1943 21 
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Dtaete7- 1-/ezadadad 
RELAYS FOR AVIATION SERVILE 
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 
fie d. 

Aviation elays receive numerous ex - 
actin; t sts in addi ' t those ordinarily ap- 

.< plied. o +trial typgs, a ust perform in 

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 
wil encounter in normal service. Some tests 
require thousands of amperes at 24 volts direct 
current. Typical units of less than 11/3 lbs. are 
required to develop contact pressures com- 
parable to those of industrial contactors weigh- 
ing 100 lbs. or more. They do not fail! 

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 
selection and use. 

STRUTHER5 D111111, Inc. 
1321 ARCH STREET, PHILADELPHIA, PA. 

DUNCO DISTRICT ENGINEERS IN 28 CITIES WILL HELP SOLVE YOUR RELAY -TIMER PROBLEMS 

22 ELECTRONIC INDUSTRIES June, 1943 
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IT'S EASY FOR YOU TO DESIGN WITH 

PYRANOL CAPACITORS 

YOU'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 

Many 

available. 

of the ratings are available in cylindrical, 
oval, or rectangular cases. 
And they will work 
equally well mounted in 
any position. 
*Reg. U.S. Pat. Off. 

BE SURE TO GET YOUR COPIES of these 
time -saving catalogs on small G -E capacitors. 
You'll And them excellent guides For rapidly 
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 all the sizes generally used- 
all those that have been found most desirable 
with respect to ratings and dimensions. 

They are small 
and compact 

hey can be mounted 
in any position 

They r -available 
in many shapes and sizes 

OW' low 
GENERAL ELECTRIC 

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

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

n For D -c Applications (GEA -2621A) 

n For A -c Applications (GEA -2027E) 

Name 

Company -_ 

Address 

City State 
5700 

ELECTRONIC INDUSTRIES June, 1943 23 
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RADARputs the 
finger on our enemies! 

Hiding above the clouds there's a plane. Anti-aircraft 
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 
Radar sends out a wave which searches the sky or sea. 
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 deadly accuracy. 

* * 
Radar is the result of the work of many research 
groups in this country and abroad. Bell Telephone 
Laboratories has played an important part in its 
development. Western Electric today is one of the 
world's largest manufacturers of Radar. 

ARSENAL OF COMMUNICATIONS EQUIPMENT 
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controls are 

tested . . 

Du MONT CATHODE-RAY TUBES score over 
5000 hours of trouble -free service 

* Write for 
literature 

* Hour after hour, day -in day - 
out, DuMont cathode-ray tubes 
check Clarostat controls coming 
of the production line. The 
single -cot trace meandering di- 
agonal:y across the screen in 
response to resistance vs. rota- 
tibn, provides "all the answers" 
at a g:ance for inspectors and 
engineers alike. 
In several Clarostat - designed 
test p Dsitions, 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 dacade of remarkable en- 
gineering and production refine- 
ment, as well as the exception- 
ally high vacuum of DuMoni 
tubes. 
Altoge-her a typical industrial 
application which, because of 
the h.ur-after-hour operation, 
provides convincing evidence 
of DuMont tube life. And espe- 
cially significant today when 
such t.ibes are used for many 
continuous -service functions. 

ALLEN B. DU MONT 
LABORATORIES, Inc. 

Passaic New Jersey 
Coble Andress: Wespexlin, New York 
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www.americanradiohistory.com



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. 
Chicago, III. 

MUSCLES FOR r= THE MIRAC 

The Automatic Electric line of control 
devices includes: 

RELAYS-A complete 
range of light and 
heavy duty types, for 
operation on a -c or 
d -c power, and with 
endless coil and con- 
tact combinations. 

LES 

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

munication 
circuits. 

STEPPING SWITCHES 
-magnet driven se- 
lector switches for 
automatic or directed 
selection of circuit 
channels, in capacities 
of 10 to 100 circuits. 

The Automatic Electric 
catalog of control ap- 
paratus includes also 
a complete listing of 
control accessories, 
such as solenoids, 
counters, jacks, plugs, 
impulse senders, lamp 
and target signals, etc. 
Write for your copy. 

OF ELE CTRONICS 
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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. 

furne 
P I D S 

GET THIS TURNER 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. 
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HOSE TO THE GRINDSTONE 
grindstone of war production 

but our eyes 

to the 
"Our noses are held 

are fixed on the future." This is how 
one Stancor engineer described our 

operating policy. stimulating. 
To solve them 

present °P challenging, 
and 

are urgent, ode apply 
War problems discoveries 

m 

oil; but the lessons learned and 
industry will bea ply 

for When the war is won, 
peace. engineering 

and 
also to the problems of p 

of electronic 
development 

on - 

demands, will be reedy to serve you. 

fronted by a revolutionary 

Stancor engineers, seasoned by war 

SILIC % ION 

STANDARD 
TRANSFORMER 

O R P ORAT 

CHICAGO 

1500 NORTH 
HAl5T E0 
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XALIJTE To TILE IlOÎtKEIÎS OF TOltO 11110111 

DESIGNERS 
AND MANUFACTURERS 

of all types of precision 
electrical 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 Electric 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 e%cínic il4oíoa (&#uzda) 1'úsrecQ 
and its subsidiary 

sesnca 9ssd h`sanesz d 2im Lea 

LEASIDE TORONTO 12 CANADA 
1-43 
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It is surprising how frequently electronics are men- 
tioned when new products are being planned. 

Those who are in a position to see the accomplish- 
ments of electronics in the war, can appreciate how 
this science is bound to affect our post-war world. 
The added flexibility and scope that electronics 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 amplifying tubes developed for war. 

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 to help you. 

TUNGSOL 
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 
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BUY 
WAR 

BONDS 

LA WEZZ 
RQ.QlO CdRQ 

90\ 91. W.C`1.50\` 6"IS\ V MO\\1E\ 
97\ ., .\\0.\1\0., 0iO31%.90, 

.rY 

01411 
INurE 

PRODUCTION LINES 
MUST NOT SLOW DOWN! 

Lafayette Radio is strategically 
located to give you quirk deliveries on radio 
and electronic parts and equipment. Mil- 
lions of items have been 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, Ill. Dept. 6J3 

LAFAYETTE 
RADIO CORP. 

CHICAGO 
* 

Quick Irelirery of Radio and Electronic Parts and Equipment" 
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FOR THE BIGGEST JOB IN THE WORLD! 

WTHETHER it's a simple strand of wire or a cathode ray tube, we at 
VV 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 concern. 

1 f 
Manufacturers for Victory-Cathode Ray Tubes; Amplifier Tubes; Rectifier 
Tubes; Transmitting Tubes; Electronic l'est Equipment; Oscillator Plates; 
Tungsten and Moly hdenum in powder, rod, wire and sheet form; Tungsten 
Alloys; Fine Vi ire of all drawable metals: bare, plated and enameled; 
Diamond Dies. 

X -Ray Apparatus for industrial, research and medical applications. 
(Philips Metalix Corporati<on.) 

NORTH AMERICAN PHILIPS COMPANY, INC. 
ftleoii,anic eßeaii.ch and Weweement 

32 

Factories in Dobbs Ferry, N.Y.; Mount Vernon, N.Y. (Philips Metalix Corp.); Lrwi+ton, Maine IF.I met Divi.ion` 
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No. 3 OF A SERIES EXPLAINING THE USES OF ELECTRONIC TUBES IN INDUSTRY 

Electronic heating will do it in 

seconds instead of minutes 

Two electronic tubes, the G -E phanotron 
and the G -E pliotron, . u 2ply the high -fre- 
quency waves used in electronic heating. 

SIL 

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 
seconds . . . in another, a metal 
shell is soldered to its base in 3 sec- 
onds ... and in a third case, a glass 

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, 

GENERAL 

direction, or area limit. Few heating 
methods offer industry such flexi- 
bility, accuracy and uniform remits. 

It is the purpose of the G -E ehe- 
tronic tube engineers to aid any 
manufacturer of electronic devices 
in the application of tubes. General 
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 
Electric, Schenectady, New York. 

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

ELECTRIC 
ELECTRONIC INDUSTRIES June, 1943 33 

www.americanradiohistory.com



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. 

ek 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 

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. 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. 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 
desired in annealed nickel. 

90,000 

80,000 

70,000 

60,000 

0 
50,000 

g 40,000 

30,000 

20,000 

10,000 

Y. S. -.1 % Set Tensile Strength 
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-40111, = 

.8 
30 ó 

Effect 
Temperature 
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37% 

of Annealing 

Properties 
C.R. Nickel 

on the 
- 

of 

ó 

Strip Hardness- 

20 
w 
e. 

10 
% Slang. in 2" 

200 400 600 800 
Annealing Temperature °C Time - 5 Minutes 

For additional information and copy 
of the new booklet "The Properties 
of Pure Nickel," please write: 

THE INTERNATIONAL NICKEL 
COMPANY, INC. 

67 Wall Street, New York, N. Y. 

* * * * 

90 

1000 

ro 

o 
120`O 

m 
110 
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¢ 
v 

HIGH MODULUS OF 
ELASTICITY 
(A measure of rigidity or stiffness.) 

Nickel's figure for tensile 
modulus (Young's) is 
30,400,000 p.s.i. Assures 
minimum elastic displace- 
ment of tube elements. This, 
plus the high damping co- 
efficient of nickel, aids in the 
war against microphonics. 

STRENGTH AT 

HIGH TEMPERATURES 
Tube parts of "A" Nickel 
give excellent results because 
of their strength at contin- 
uous elevated temperatures 
and- withstand bombarding 
temperatures amazingly 
well. 

Cantilever Beam Test 
Temp. 'C 

Nickel 
900 

Iron 

850 

750 
All Specimens Held 5 Minutes of Temperature 

STRENGTH AT ARCTIC TEMPERATURES 
As temperatures fall, nickel increases in strength, but unlike many ferrous 
metals, does not lose its normal ductility and toughness as measured by 
Charpy impact tests. 

MATERIAL Condition 

Tem- 

perature 
oE' 

SYield trength 

I2,,. 
Offset psi. 

Tensile 

Strength 

psl 

Elongation 

in 2 in. 

per cent 

Reduction 

of Area 

per cent 

Hardness 

Rockwell 

Chi 

Impact 

Strength 

ti-lb. 

NICKEL Cold -drawn Room 
-110 

97,400 
101,800 

103,400 
112,300 

16.3 
21.5 

66.9 
60.9 

19C 
22C 

204 
215 

I NC ® NICKEL ALLOYS 
MONEL "K" MONEL "S" MONEL "R" MONEL "KR" MONEL INCONEL "Z" NICKEL NICKEL 

Sheet... Strip ... Rod ... Tubing ...Wire ... Castings 
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WHEN THE LAST SHOT IS FIRED! 
... and industry resumes its peacetime 
production for civilian life ... our boys 

will return to a better place to work .. . 

made possible by new uses for electronic 

tubes in highly efficient air-conditioning 

nAYUIION 

systems using the principle of electrical 
precipitation . . . New tube develop- 
ments are almost a daily occurrence as 

Raytheon progresses in its wartime and 
postwar programs. 

Raytheon Manufacturing Company 
Waltham and Newton, Massachusetts 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES 
AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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AS QUICK AS SHE CAN SAY JACK ROBINSON .. . 

Yet he's found in 

It's 

entire plant 

indirect me 

There's a break in the power line ... and Jack 
Robinson is lost in the acres of machinery. 

lash-thanks to Straight -Line Communication. 
tgun that can't miss ... it reaches individuals, groups, or the 

clearly. 
thing is that many modern plants still rely on time -wasting 

ation-despite the fact that paging by Straight -Line 

etter and quicker than by any other means. It more 

iod of time. 

ny communications problems whatever ... 

ACK ' ' BINS . N 

MAIN ENAN E) 

ur 48 years' ex - 'ence in IS FO ND .. 
this field c e p solve the . n sound ONE I DIVID AL 

systems, radios an. telephones, " ere is AMO G 500 

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 

38 

STRAIGHT-LINE COMMUNICATION SAVES MANPOWER SPEEDS THE WORK TO VICTORY 
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Complete Equipment 

Design and Manufacturing Service 

producing Battery Chargers, Paver Supply Units aid other 

Special Equipment powered by L T s- T. Selenium Rectifiers 

Special Assembly Method - show- 
ing single metal washer which 
facilitates protective coating 
against corrosion 

Standard Assembly Method-show- 
ing conventional petal -shaped 
brass contact washer 

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 available. For descriptive bulletins address 

Department F. 

SELENIUM RECTIFIER DIVISION 

Federal Telephone and Radio Corporation 
1000 Passaic Ave. 

East Newark, New Jersey 
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MICA 

DEPENDABLE AS THE NAME BEN/ND THEM 

In this global war, communication ... the vital 
link between our fighting forces ... must not 
fail whenever courageous lives are at stake. 
For in the heat of battle ... when co-ordina- 
tion is so important ... whether on land, on 
the sea, or in the air ... each component part 
of the communication equipment must perform 
efficiently. That is why every 
NOMA mica capacitor is built 
toughly for endurance ... built 
to stand the gaff of war ... to 
function faithfully under the 
severest conditions ... to be as 
dependable as the name behind 
them. Each capacitor is carefully 
tested for accuracy of capacity, 

voltage breakdown, and insulation resistance. 
The same broad background of experience, 

engineering skill, and expert craftsmanship 
which made NOMA the most outstanding name 
in decorative lighting is now utilized in the 
manufacture of high quality mica capacitors. 
We are in a position to make prompt deliveries 

on types illustrated, in all capac- 
ities and tolerances shown in 
American War Standard C75.3 
specification. Your inquiry in- 
vited on other types. 

When planning for post-war 
production, a NOMA capacitor 
engineer will gladly confer with 
you. 

NOMA ELECTRIC CORP. 
NOMA BUILDING 55-63 WEST 13th STREET NEW .YORK, N. Y. 

MANUFACTURERS OF FIXED MICA DIELECTRIC CAPACITORS 
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Bo:k America's invincible 

crew ... our fighters on 

every front. Buy War Bonds 

and Stomps regularly. 

More thon 25 Bendix 
plants ore speeding 
-The Invisible Crew" to 

world battle fronts. 

RADIOMEN OF 
"THE INVISIBLE CREW" 
These '"Radicnen" have the 
ability to withsYcnd extreme serv- 

ice conditions es a result of the 
poins'aking eff )-ts of the Bendix 
Radic Engineer,. No detail is too 
small to escape the grueling tests 

that nss.re unfailing perform- 
ance Electroric research con- 
tinua ly steps up already high 
performance o exceed every 
standard previcusly reached. 

BENDIX RADIO 

This 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 too confidential to talk about now. 

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

7NE /NY/BIBLE CREW 

P canon 
fqupmen,d, , / 

AVIATION CORPORATION 

BENDIX 
'LECTRONIC INDUSTRIES June, 1943 
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Mr. 3. B. Bauer, Chief Engineer 
of Shure Brothers: inventor of 
the Shure Reactance Slide Rule 

Our Engineering Staff is pleased to serve 45,848 Engineers, 

Technicians and Students with the 

Shure Reactance Slide Rule 

MICROPHONES.. 

During these days, while our efforts are devoted to 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 to 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 Manufacturers of Microphones and Acoustic Devices 
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-4\ 
MA en /Nfp 

FOR ACCURACY 

HAYDU BROTHERS are playing a vital part 

in the important and strenuous war efforts of the Electronic 

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 

materials ... and waste of time, money or materials 

is criminal in these war times. 

Additional space, extra equipment permits us 

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

greater economy. We have the experi- 

ence, engineering staff, the men and 

the machines to undertake your diffì- 

cult problems. Consult us at once. 

IIKLM %us. 
A MEMBER OF THE RADIO MANUFACTURERS ASSOCIATION 

Mt. Bethel Road, Plainfield, N.J. 

SPECIALISTS IN BURNER TIPS 

TUBE PARTS, WIRE FORMS, 
METAL STAMPING FOR RADIO, 
ELECTRICAL, AVIATION AND 
INSTRUMENT MANUFACTURERS 

ELECTRONIC INDUSTRIES June, 1943 43 

www.americanradiohistory.com



Chicago 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 product, 
Chicago Telephone Supply products are planned to give 
maximum operating efficiency and trouble -free long life. 

Variable 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. Thirty-first St. 
Kansas City, Mo. 

Phone: Logan 0234 

Frank A. Emmet Co. 
2837 W. Pico Blvd. 

.os Angeles, Calif. 

If you are a manufacturer of electronic equipment we 

invite yocr inquiries. Our engineering skill, great produc- 

tion facilities and dependable delivery service a: a at your 

disposal. Send us your specifications. 

Branch Offices 
S. J. Hutchinson, Jr. 

401 N. Broad St. 
Philadelphia, Pa. 

Phone: Walnut 536_ 

In Canada: 
C. C. Meredith & Co 
Streetsville, Ontario 

ELECTRONIC INDUSTRIES June, 1943 

CHICAGO TELEPHONE 
gapp19CumPanif 

ELKHART * INDIANA 

,lie.nut f-ºctiate-ts oite rn'&5/ reeoGso -Ulecfr.aeíea.Q ecnufroareocts .Siírr.e 1856 
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WHEN PER FORMAtI CE c 
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, ingenuity, and every measure of our resources 

are concentrated in making electronic tubes that will truly back up the men 

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

cIVICTORY 

^e: BUY 
UNITED 
'STATES 

/ ONDS 

jC/ AND 
i` .TA11ÍPS 

SLATER ElLEICIORIDC 41. MFG. COK, 

BROOKLYN, NEW YORK 

MANUFACTURERS OF PRECISION ELECTRONIC TUBES AND INCANDESCENT STREET LIGHTING LAMPS 
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ELECTRONICS - August 1941 

XAñUFi<V URlliú 6e1,2ßt&tN 

333 Yrè10 VAM 3U! ItxR31 
Ch flACB. Itl ét 

ON oTMBAT 

Anticipating the most urgent and exacting 

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

CINC MANUFACTURING CORPORATION C2335 

W. Van uren St. 
HICAGO,ILLINOIS 

SUBSIDIARY UNI; TED-CARR FASTENER CORP., CAMBRIDGE, MASS. 
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Engineering ... PRODUCT 

ENGIN TING CONFERENCE 

APTITUDE TESTING assures 
worker suited to operation 

esigns for War... 
H e ic ea II g 

The hermetic sealing of transformers cowers a wid 

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. 

There is more to hermetic sealing than meets th 

eye. The illustrations below show some of the facto 

contributing to the high quality of UTC hermetically 

sealed units. 

e e 

ted are not actual war 

Engineering starts with research, continues Through the 
conference table, and then goes through the p:oving of elec- 
trical design, sealing methods, vibration test, etc. 

a 

DESIGN PROVING . . . AUDIO 
-1,1,1.100512149.1M911:11,1,13,1114,..341..,...- 

s. 

. PRODUCTION 

MODERN METHODS 
iction heating 

150 VARICK STREET 

DESIGN PROVING . . . POWER 

The production of war units generally requires 
precise control. This requires the scientific choice of 
workers for specific operations . . . the use of mod- 
ern methods throughout . . . and continuous control 
of quality and production flow. 

CONTINUOUS COh TROL for 
uniformity of production 
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ELECTRONIC 
INDUSTRIES 

O. H. CALDWELL, EDITOR M. CLEMENTS, PUBLISHER 

480 LEXINGTON AVE., NEW YORK, N. Y. 

Aeonic 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." 

Air-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, Infra - 
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 - 

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 of 
$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. 

LIEUTENANT COLONEL Paul F. Hannah 
who heads the Signal Corps Purchases 
Branch handling all contract awards 

by ROLAND C. DAVIES and EARL B. ABRAMS 
Washington Editor Arlington, Va. 

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- 

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. 

Recepiure 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 

W. R. BIGGS (left) and W. L. Goodwyn (right) of the Price Adjustment Sec- 
tion of Signal Corps who conduct the overall renegotiations. Under them 
are the two Price Adjustment field offices in Philadelphia and Chicago 
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\'EGOTIATION Works 
Principles followed by Signal Corps officials. What radio -electronic manufac- 
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. 

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 brunch of our fighting services-Army, 
Navy, and airforecs-is involved in these contracts which are now be- 
ing renegotiated in the light of actual manufacturing experience 
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RE -NEGOTIATING AGENCIES RECOGNIZE DEDUCTIONS 

ALLOWED FOR FEDERAL TAX PURPOSES 

The exclusions and deductions allowed for Federal -tax payments ore 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- 

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 5 -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 fosses 

For net losses the renegotiating 
authorities may give consideration 
under proper circumstances to 
losses incurred in prior years on 
war production contracts 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 recognized 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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BAIN STRUCTURAL (.1t01 P, as viewed from an adjoining building. One-story sect is restaurant which can be 
reached from a wing of one of the main buildings in the background, through an attractive second story lounge 

Murray Hill Laboratories 
A new center of Bell Laboratories resear ch activity, on a tract of over 200 acres 

I \ UI VIDUAL LABORATORIES are completely equipped for 
the investigation of particular projects. In the one above, an 
investigation of the physical properties of rubber is under 
way. Tensile, compression and plasticity tests are conducted 
here on rubber compounds under controlled temperature and 
humidity conditions 

THE ACOUSTICS BUILDING, below, is separate from the 
main structure. It houses, besides the sound research lab- 
oratories, a "dead" room, two connecting "live" rooms ant 
a large listening room, which also serves as an auditorium 

THE STUDY OF ATOMIC STRUCTURE is one phase of re- 
search activity at Murray Hill. Above an electron -diffraction 
camera is set up for investigating the crystal structure of 
surface films. A beam of high-speed electrons, scattered 
from the surface of the material being studied, records its 
diffraction -pattern ou a photographic plate 

THE NEW MURRAY HILL unit of Bell Telephone Labora- 
tories is situated in New Jersey, about twenty-five miles from 
New York City, several hundred yards away from the nearest 
highway. Designed to meet all the special needs of research 
scientists and engineers, at n location possessing the quiet 
and lack of electrical disturbances of a rural community, this 
laboratory provides increased operating efficiency and com- 
fort for the large research staff 

www.americanradiohistory.com



The FOOD INDI?STRIEti 

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 pio+diiig ion up 38% 

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- 

SOME TUBES IN FOOD INDUSTRIES 

Photoelectric vitamin assays 

U -V vitamin D irradiation 
Wrapping, counting, sorting 
Dehydration and sterilization 
Germicidal lamp safeguards 

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 

RUNNING A VITAMIN ASSAY with fluor- 
escence -measuring photoelectric instrument 
at Food Research Labs., Long Island City 

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 - 

PHOTOELECTRICALLY CONTROL LE D unit 
made by Package Machinery Co. to wrap 1200 indi- 
vidual sticks and 240 bundles of guns per minute 
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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 control to insure uni- 
form position of printing on wrapper 

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 using a 
GE "luximeter" to Indicate the 
depth of color of phosphatase 

('LEAN AIR is supplied io fer- 
mentation vat room of a brewer) 
by Westinghouse preeipitron unit 
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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 color 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. 

Fluorescence measurements 
Accurate determination of thia- 

min, or vitamin B1, 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- 

bration chart for determination of 
the vitamin content. 

Vitamin B2, 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, 

UNABRIDGED SPECTROPHOTOMETER 
measures light transmission of sample at 
all wavelengths for moat accurate vita- 
min assays. Diagram of electronic null - 
point ,.stem of Beckman unit below 

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. 

Photoelectric 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 individuallg 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 conductivity meter 
checks solutions at 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 

VITAMIN A ANALYSIS at Food Research Labs., Inc., 
with Rubicon abridged photoelectric spectrophotometer 

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 3c 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 

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 ROLE of UHF 
AFTER THE WAR 

by S. YOUNG WHITE 
Formerly of Loftin -White 

The impetus given to ultra high frequency technique by current 
developments will open up a vast new field for public services 

It is safe to predict that great ac- 
tivity in trie 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- 
strumentátion 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 mc., 
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 

P 

TRANSMITTING 
ANTENNA 

The upper limit in frequency where 
useful gain and stability of oscilla- 
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 
stabilite 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 
of one per cent. This latter stand- 
ard was adopted at a time when 

WATER 

RECEIVING ANTENNA 

SCATTERING 

RECEIVING ANTENNA 

HOW TiII II.tNGE OF A UHF station is affected by terrain. Above, the range is 
simply optical plus ten per cent for bending. The shadow Is so pronounced that 
almost not a signal is heard below horizon, regardless of power of transmitter. 
Below, the range is indefinite, as the signal is scattered by trees and wires on top 
of the hill. Of course, much weakened signals result, but the coverage is larger 
than over the water 

the art was not as far advanced as 
at present. 

If the 200 mc. spread in the 50- 
250 mc. 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 airectly 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, etc., 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 single 
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 only 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 

60- 

50 - 

40 - 

30 

20 - 

10 

1 Meter 

50 100 150 200 

MEGACYCLES 

HOW THE ENERGY intercepted by n quarter -wave antenna decreases as the fre- 
quency goes up, bused on the fact that a transmitter lays down n signal in microvolts 
per meter 

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 mierovolt 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 
receiver 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 

250 

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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WNBT - W2XWG ANTENNAS. Lower 
turnstile elements simultaneously trans- 
mit television pictures and FM broad- 
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 

NBC'S NERV FM 
TRAVSllTITTI:R 

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. 

INTERMEDIATE POWER AMPLI- 
FIER. Radio frequency unit 
using a pair of 833 - A tubes 

The new W2XWG transmitter is 
the RCA type FM1OA 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 concealed control 

NEW W2XWG FM TRANSMITTER 
(right). This station will later use 
its commercial call letters WS1NY 

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 

WNBT-W2XWG CONTROL ROOM of NBC "uhf center" 
at 85th floor of Empire State Building. New York City 

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

Frequency modulator 
The modulating system is based 

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

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 system. 

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- 

FINAL RF POWER AMPLIFIER with an automatic monitoring system 
that balances out any amplitude 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 do 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, neutralizing 
each tube, plate tuning, line tuning 
and loading. (Continued on page 164) 
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Analysis of the oscillograms of detonation effects is read- 
ily carried out with the above equipment (Fig. 1) devel- 
oped by Electro Products Labs, 549 W. Randolph St., Chicago 

ide band amplifier (Type 319A) manufactured by 
RCA adapted to transform the output of a 
piezo electric gage to operate an oscillograph 

Internal Combustion 
Engine Analysis 

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. 

"Knock" 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 

Electronic devices aid in the study of 
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 is actually a 
sound wave produced by abnormal 
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 

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 lbs. 

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. Z. A selective 
amplifier developed 
by Rowe Radio Re- 
search Laboratory, 
2422 N. Pulaski Rd., 
Chicago, for automo- 
tive engine studies 

Fig. 3. A piezo pressure gage for 
cylinder combustion 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 óf 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 R.1TI0 for 
by ROBERT M. HANSON 
Research and Design Engineer, Thordarson Mfg. Co. 

The design of an audio transformer for a specific applicatian 
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 
27rf 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: 

R E = L µ eg. 
RL + RP 

where RP = plate resistance of tube 
RL = primary impedance of 

transformer 
eg = signal voltage at grid of 

tube 
µ = amplification factor of 

tube. 

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

E = eg Gm RL 
Gm = transconductance of tube 

The secondary voltage of the 
transformer will be N./N times E9 
where N./N is the turns ratio, and 
this secondary voltage will be 
called E. 

The voltage gain of the stage 
will be: 

Rr. 
RL R, 

and for the pentode condition: 
gain = G RL 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 

Es/es = µ 

Fig. 1. The usual audio transformer shows an in- 
crease in the quality factor Q as the frequency increases 

N./N 

Rp 

Ep 

CYCLES PEft SECOND 

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=CN2 
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 
Sec./pri. 

0.5 

1.0 

2.0 

5.0 

Pri. 
Turns 
12000 

9000 
6000 
3000 

Sec. 
Turns 
6000 
9000 

12000 
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 = Gm RL N,/Np 
It was also shown that the primary 
impedance 

RL=2afLr=2irfCN12 
And substituting: 

a = Gm 2orf C NN2 Ns/N 
a =AN,N. 

Let: K = Total number of turns in both 
windings 

Then: K - N5 = Number of secondary 
turns N. 

a =AN (K - NN) 

a =AKN,,-ANp2 
d a 

d NP 

Now by setting dNp = 0, we may de- 

termine the condition for maximum gain. 

So: AK-2ANp=0 
and Np = - 

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: 

a = µ R1' N,/N 
L 

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

a 
2RL 

N./N, 
2 

N,/N 
L 

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 

Fig. 2. Each special purpose transformer has its own turn -ratio optimum 

Fig. 3. Higher ratios are permitted when high audio frequencies only are required 

/ 

/ 
/ 

/ / / 
/ 

/ 
/ 

/ 

/ 
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Fig. 4. Gain expectancy when optimum ratio is employed 

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 6.2, 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 

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 
best operation when used in its 
proper place. 

The above discussion brings out 
the need for complete circuit in- 
formation in order to achieve the 

%best 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. Other new weapons are in process now. 
-Lt. Gen. Brehon Somervell 

Police -radio protection pays its own way. 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 

Design rules by which the best operating conditions 
for transformer -coupled amplifiers can be determined 

Copyright by Electronic Industries 

UNTUNED PRIMARY TRANSFORMER 

IA) GAIN 
EG2 

at 
I EG1 

AT RESONANCE 
G 

M + I 

R p L s Wo M QS 

cil GM WO Qs M ( FOR PENTODES) 
WHERE QS _ (jjo LS 

R5 

2A) REFLECTED LOAD TO INPUT TUBE 
AT RESONANCE 

RL = WO M2 Qs WO M2 
Rs Wo Ls 

3A) EFFECTIVE QS WITH SHUNT 
LOAD RG I 

4A) 

- V L/C 

I X- 
0.707 X - 

fL 

RG1 

fL fo 

AND fH ARE FREQUENCIES AT 

WHICH GAIN IS 0.707 
OF PEAK VALUE 

+ 
Qs 

Q fo 

fH - fL 

SYMBOLS 
M = MUTUAL INDUCTANCE, HENRIES 

WO = RESONANT ANGULAR VELOCITY 
R = PLATE RESISTANCE, OHMS 

GM = GRID -PLATE TRANSCONDUCTANCE,MHOS. 
K = COEFFICIENT OF COUPLING. 

Compiled by W. E. Moulic, Jr. 

DOUBLE TUNED TRANSFORMER 

I B) GAIN AT 

d(2 EG3 

EG2 

WHERE K 

RESONANCE 
Wo VLI L2 
K2 + I 

Q I 02 

GM K 

M wo L 
= Q1= R 

L1 L2 
(Jac Lz 

Ri 
2$) COUPLED LOAD AT RESONANCE 

Q I WO L1 WHERE LI = L2 
RL 

I + K2 Q2 
Q1 :Q2 

38) CRITICAL COUPLING 

Kc _ 

Y Q Q2 

4B) BAND WIDTH BETWEEN PEAKS 

fl fo f2 

f2-f1=Kfo V I 21 
K Q1 

Kfo 
WHERE 

58) INPUT RESISTANCE 

RG I = XCGP 

QI Q2 

( SIN 

e = LEADING + 

EG 
FOR INDUCTIVE 
LOAD. 

6B) INPUT CAPACITY 

i 
CS = CGF + CGP (I+(L cos 6) 

(e SAME AS 5B) 
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1. Inspection of Small Commutators 
stepped up 20% by means of improvised equipment which 
throws 22 -times enlarged image on glass screen. Screen 
carries vertical lines to cheek precision of mica and copper 
segments. Aero Digest named this best production short 
cut of month, awarded Westinghouse worker $100 war bond 

Shadowgraph Instrument 
at Weston's Newark, N. J.. plant does same thing for deli- 
cate meter movement springs. Vastly enlarged shadow - 
image on screen enables operator to "see at a glance" 
whether springs conform to precise standards required 

10 FACTORY Short Cuts 

3. Quick Brazing With 
can be accomplished cheaply and 
basis. Advantages are lower heat, 
nation of the need for special 
Phos-copper brazing alloy is used 

Spot Welder 
easily on a production line 
faster operation, and elimi- 
preparation of the joint. 

in this Westinghouse set-up 

4. Compact Condenser Tester 
built by Cities Service Oil Company tests for leakage, by ac- 
tion of small neon lamp at top of panel, measures capacity, 
with bridge and electron ray tube, and reads power fac- 
tors up to 5%. "Magic eye" under hood at center of panel 
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5. Complicated Testing Simplified 
by careful design of automatic testing equipment. 
"Autosyn cheek" unit used by Damglas Aircraft Company. 
Long Beach. California. speeds testing circuits for lights, 
etc.. before inner wing is Joined to fuselage 

This 

6. Close Limit Gaging 
of galvanometer pole -pieces at Heil and Research Corp., Den- 
ver, Colorado, with a Metron four -range electric compara- 
tor. Inductance bridge air -gap introduces unbalance: 
high range magnifies dimensions 10,000 times on meter 

7. Drag -Over -Switch 
speeds checking tubes for shorts in Newark National Union 
small transmitting tube works. Instead of throwing numerous 
toggle switches, operator has only to whip test prod down 
across eopper bars on panel and watch for meter deflection 

8. Salvaging Rivets Exact Science 
with these units developed by Fisher Body division of Gen- 
eral Motors. Interchangeable revolving' cylinders first sort 
rivets according 4o thickness regardless of length or head type 

9. Further Sorting or Rivets 
first according tor head type, the by length, is accomplished 
here by automatic "go -no-go" systems which kick oat various 
types and lengths to the appropriate distribution troughs 

10. Plug -ht Tube Preheaters 
in final test departmenf at National Union save time and steps. 
"Server" inserts tubes In preheaaters and keeps cathodes 
hot until operator at test position (shown here) needs more, 
when the full preheater panel Is plugged in at test position 
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Where to Find Specific Information on 

Electronic Uses in INDUSTRY 

As a result of the greatly in- 
creased interest and activity in the 
science of electronics, 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 a 
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." 

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 soience 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 sections. 

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. 

Notes 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. 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. 
2. Exact Compensation for the Effect of A 

and B Battery Changes When Using the 
Vacuum Tube as a DC Amplifier. Ray- 

mond C. Dearle and Lome A. Matheson. 

"Rev. of Sci. Instr.," April, 1930; Vol. 1, 

pp. 215-226. 
3. Amplifiers for Precise Oscillographic Meas- 

urements. Sigmund K. Waldorf. "Frank- 
lin Inst. Jour.," June, 1932; Vol. 

213, pp. 605-622. 
4. Direct -Current Amplifier With Good Op- 

erating Characteristics. A. H. Taylor and 

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

5. Supersensitive Amplifier for Measuring 
Small Currents. F. J. Moles. "General 
Electric Review," March, 1933; Vol. 36, 

pp. 156-158. 
6. Improved DC Amplifying Circuit. Lee A. 

DuBridge and Hart Brown. "Rev. of Sci. 

Instr.," October, 1933; Vol. 4, pp. 532- 
536. 

7. On Balanced DC Amplifying Circuits. Louis 

A. Turner. "Rev. of Sci. Instr.," Decem- 

ber, 1933; Vol. 4, pp. 665-671. 
8. Stabilized Feed -Back Amplifiers. H. S. 

Black. "Elec. Engng.," January, 1934; 
Vol. 53, pp. 114-120. 

9. Amplifiers for Alternating Current Bridges. 

W. A. Ford and H. W. Bousman. "Gen- 
eral Electric Review," May, 1934; Vol. 37, 

pp. 224-226. 
10. Some Experiments on the Amplification of 

Thermocouple Electromotive Forces. Ross 

Gunn. "Rev. of Sci. Instr.," September, 
1938; Vol. 9, pp. 267-269. 

11. Cyclotron Radio -Frequency Power Unit. 
N. I. Adams, Jr. and H. L. Schultz. "Rev. 
of Sci. Instr.," October, 1940; Vol. 11, 

pp. 303-305. 
12. 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 
General 

13. Application of Electron Tubes in Industry. 
D. E. Chambers. "Elec. Engng.," January, 
1935; pp. 82-92. 

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

15. Practical Electronic Ways. W. D. Cock- 
rell. "Elec. Mfg.," June, 1942; Vol. 29, 

pp. 34-37, 96, etc. 

Furnaces and Kilns 
16. "Electric Eyes" Control Kilns. R. H. 

Rogers. "Rock Products," September, 
1939. Application to cement kilns. 

17. A Thyratron -Controlled Annealing Furnace. 

Lester Tarnopol. "Rev. of Sci. Instr.," 
July, 1941; Vol. 12, p. 367. 
See also phototube applications. 

Lighting and Illumination 
18. Vacuum Tube in Stage and Mobile Illu- 

mination. H. A. Breeding. "Electronics," 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

August, 1930; Vol. 1, pp. 237-239. 
Theater Lighting Control. 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.I.E.E.," 1938, 

pp. 328-334. 
Thyratron Circuit for Theater Lighting. 

Carl R. Wischmeyer. A.I.E.E. 41-50, De- 

cember 1940; 11 pp. 

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.I.E.E. 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 Engineer- 
ing," February, 1943, p. 64. 

Amplidyne Control for Paper Making. 
"Electronic Industries," February, 1943, 

p. 69. Uses tube amplifier. 

Resistance Welding 
Spot and Line Welding of Stainless Steel. 

Warren C. Hutchins. "Elec. Wld.," 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 I: 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. "Iron 
Age," November 4, 1937; Vol. 140, pp. 

28-33, 81-82. 
Ignitron Contactor Control of Resistance 

Welding. Warren C. Hutchins. "General 

Electric Review," December, 1939; Vol. 

42, pp. 544-547. 
32. Latest Development in Resistance Weld- 

ing. R. T. Gillette. "Weld. Jour." 
(N.Y.) , March, 1940; Vol. 19, pp. 186- 

191. 
33. A Survey of Aircraft Resistance Welding 

Equipment. L. P. Wood. "Weld. Jour.,' 
November, 1941, p. 775. (Describes three 

stored energy methods.) 

34. Electronic Welding Control (A series 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, 
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- 

ing Control. G. R. Sonbergh. "Electronic 
Industries," May, 1943, p. 52. 

Miscellaneous 
35. Vacuum Tube is Heart of New Elevator 

Control System. "General Electric Re- 

view," December, 1928; Vol. 31, p. 661. 

36. Reliability of Electron Tubes in Elevator 

Service. C. C. Clymer. "General Electric 

Review," April 1932; Vol. 35, pp. 238- 
239. 

37. Thyratrons and Selsyns Control of a High 

Pressure Steam Generator. "Power," 
April 19, 1932, p. 584. 

38. Machines Stopped Automatically by Elec- 

tronic Time -Delay Relay. "Elec. Wld.," 
May 20, 1933; Vol. 101, p. 643. 

38A. Photoelectric Weft Straightener Control. 
C. W. LaPierre and A. P. Mansfield. 
"Transat. A.I.E.E.," 1938, p. 513. 

39. Thyratron -Controlled Thermostat. Julian 
M. Sturtevant. "Rev. of Sci. Instr.," Sep- 

tember, 1938; Vol. 9, pp. 276-279. 
40. 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 a General Electric insulation winding tester 
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Electron Tube Applications- 
Miscellaneous 
41. Automatic Train Control Developments. 

"Rwy. Elec. Engr.," May, 1923; Vol. 14, 

pp. 148-153. 
42. Train Control. "Scientific American," April 

1927, p. 270. 
43. Automatic Vacuum Gauges. L. Smede. 

"Elec. Jour.," September, 1928; Vol. 25, 
pp. 437-440. (To start the vacuum 
pumps when the pressure in steel tank 
rectifiers reaches a certain definite value.) 

44. Thyratrons Used to Maintain Proper Ten- 
sion in Wire Reeling. T. R. Rhea. "Iron 
Age," December 4, 1930; Vol. 126, pp. 
1667-1670. 

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

46. Reactor -Rectifier Circuits Serve as Flasher 
and Dimmer. C. G. Suits. "Elec. Wld.," 
March, 11, 1933, p. 32. 

47. Thyratron Tubes in Relay Practice. R. 

Wideroe. "Transac. A.I.E.E." 1347-1353, 
1934. 

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

49. 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. 

50. 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.) 

51. 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.) 

52. Power Transmission by Direct Current. B. 

D. Bedford, F. R. Elder and C. H. Willis. 
"General Electric Review," May, 1936; pp. 
220-224. 

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

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

55. Some Unconventional Vacuum Tube Appli- 
cations. F. H. Shepard, Jr. "RCA Rev.," 
October, 1937; Vol. 2, pp. 149-160. 

56. An Answer to Fish Screening. J. O. Case. 
"Elect. West.," April, 1938; Vol. 80, pp. 
32-33. (Uses thyratron to give pulses to 
affect fish.) 

57. Some Electronic Switching Circuits. C. C. 

Shumard. "Elec. Engng.," May, 1938; 
Vol. 57, pp. 209-220. 

58. 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. 

59. New Broadway Sign Controlled by Photo - 
tubes. "Electronics," December, 1940; 
Vol. 13, p. 48. 

60. Ultrahigh Frequency Generators. I E. 

Mouromtsef f and others. "Electronics," 
April, 1942; Vol. 15, pp. 45-50. 

61. Removing Air -Borne Dust in Industrial 
Plants. E. H. R. Pegg. "Power Pl. 
Engng.," August, 1942; Vol. 46, pp. 65- 
67. 

62. Fish Diverter. "Rev. of Sci. Instr.," No- 

vember, 1942; Vol. 13, p. 505. 
63. Aircraft Engine Power Recovery. "Elec- 

tronic Industries," December, 1942, p. 40. 
(Method of feeding electrical output 

from engines on test back to lines using 
electronic control.) 

High -Frequency 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.I.E.E.," 
Vol. 61, 1942. 

66. Electronic Power Sources for Industrial 
Heating. "Electronic Industries," Novem- 
ber, 1942, p. 57. 

Electromagnetic 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," November 
27, 1939; Vol. 105, p. 54. 

68. Construction of Heating Coils for Induc- 
tion Surface Hardening. 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- 

gineer," February, 1942, p. 17. 

71. Heating by High Frequency Induction. F. 

T. Chestnut. "Westinghouse Engineer," 
February, 1942, p. 11. 

72. Electrical 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. 

Electric 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 Objects, 
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. I. 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.," November, 
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. D. G. 

C. Luck and C. J. Young. "RCA Rev.," 
October, 1936; Vol. 1, pp. 53-63. (A 
device intended primarily for inspecting 
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 Indicator. L. A. Ware. "Elec- 
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. I. Bradford. 
"Proc. I.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. S. 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 alarms, X-ray sound detectors, 
photoelectric beams, etc.) 

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 Rectifiers. O. Ajer. "General Elec- 
tric Review," May, 1939; Vol. 42, pp. 
221-223. 

95. Rectifiers for Steel Mill Auxiliaries. G. E. 

Stoltz. "Iron Age," November 16, 1939; 
Vol. 144, pp. 48-51. 

96. Sealed Tube Ignitron Rectifiers. M. M. 
Morack and H. C. Steiner. "A.I.E.E." 
42-106, May, 1942; 14 pp. 

97. Ignitron 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. 
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101. The Relaxation Inverter. H. J. Reich. 

"Elec. Engng.," December, 1933, p. 817. 

102. "Ignitron" Type of Inverter. C. F. Wag- 

ner and L. R. Ludwig. "Elec. Engng.," 

October, 1934; Vol. 53, pp. 1384-1388. 
103. Static Thermionic Tube Frequency 

Changer. A. Schmidt, Jr. and R. C. Grif- 
fith. "Elec. Engng.," October, 1935; Vol. 

54, pp. 1063-1067. 
104. Parallel Inverter With Inductive Load. 

C. F. Wagner. "Elec. Engng.," September, 
1936; Vol. 55, pp. 970-980. 

105. Operation of a Self -Excited Inverter- 
F. N. Tompkins. "Electronics," Septem- 
ber, 1940; Vol. 13, p. 36. 

106. Electronic Inverter for Interim Power 

Supply. D. E. Trucksess. "Bell Lab. 

Rec.," July, 1941, p. 338. (Describes an 

equipment which is normally a battery 
charger, but becomes an inverter when 

power fails.) 

Regulators, Exciters, 
Stabilizers 
107. Thyratron Tube Excitation. Philip Sporn. 

"Power Plant Engng.," August, 1935, p. 

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

108. Thyratron Voltage Regulators. Philip 
Sporn and G. G. Langdon. "Elec. Wld.," 
1935; Vol. 105, p. 1182. 

109. On Electronic Voltage Stabilizers. F. V. 

Hunt and R. W. Hickman. "Rev. of Sci. 

Instr.,' January, 1939; Vol. 10, pp. 6-21. 
110. A Direct Current Supply Apparatus with 

Stabilized Voltage. Lindenhovius and 

Rinia. "Philips Tech. Rev.," February, 
1941; Vol. 6, p. 54. 

111. 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. 

112. Regulated Power Supplies. L. Morton and 
R. G. E. Rutter. "Physical Rev.," Febru- 
ary 1/15, 1942; Vol. 61, p. 205. 

Measurements, Recorders, 
Counters, Instruments 

General and Miscellaneous 
113. Use of Vacuum Tubes in Measurements. 

J. W. Horton. "Transac. A.I.E.E.," 93-102, 
1935. (Very complete bibliography.) 

114. "Electric Eye" Measures Protein in Flour. 
L. Zeleny. "Franklin Inst. Jour.," August, 
1940; Vol. 230, p. 280. 

115. Area Determiner. "Scientific American," 
September, 1940, p. 123. (For maps, 
plots, etc.) 

116. Study of the Electric Hygrometer. R. N. 
Evans and J. E. Davenport. "Ind. and 
Engng. Chem." (Anal. Ed.), June 15, 

1942; Vol. 14, pp. 507-510. 
117. Measurement of Vibration With Elec- 

tronic Instruments. "Power Pl. Engng.," 
December, 1942; Vol. 46, pp. 82-84. 

118. A Gu de to Cathode -Ray Patterns. Mer- 
wyn Bly. (A spiral ring binder pamphlet.) 
Pub. 1943 by John Wiley & Sons, N. Y. C. 

119. Electronic Machine Balances Rotating 
Parts. "Electronics," January, 1943; Vol. 
16, p. 101. 

119A. An Electron Microscope for Practical 
Laboratory Service. Zworykin, Hillier and 
Vance. "A.I.E.E. Transac.," 1941; Vol. 60, 
p. 157. 

1198. Simplified Electron Microscopy. C. H. 

Bachman. "Electronics," February, 1943, 

p. 78. 

Counting 
120. Use of Thyratrons for High Speed Auto- 

matic Counting of Physical Phenomena. 

C. E. Wynn -Williams. "Proc. Royal Soc.," 

July 2, 1931, p. 295. 
121. An Electronic Multiplier for High Speed 

Counting. O. W. Livingston and H. W. 

Lord. "Electronics," January, 1934; Vol. 

7, p. 7. 

122. Relay Memory for a Thyratron Counter. 
C. E. Wynn -Williams. "Proc. Physical 

Soc.," May 1, 1934, p. 303. 
123. Electronic Counter for Rapid Impulses. 

B. Wellman and K. Roeder. "Electronics," 
October, 1942, p. 74. (Passes impulses 

along on a 300 to 1 ratio. Not exact.) 

Electrical Quantities 
124. Measurements of Small D -C Potentials 

and Currents in High Resistance Circuits 
by Using Vacuum Tubes. W. B. Notting- 
ham. "Franklin Inst. Jour.," March, 1930; 
Vol. 209, pp. 287-348. 

125. Improvement in Vacuum Tube Volt- 
meters. R. M. Somers. "Proc. I.R.E.," 
January, 1933; Vol. 21, pp. 56-62. 

126. 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. 
127. Thermionic-Tube Measuring Instrument. 

T. B. Wagner. "Elec. Engng.," December, 
1934; Vol. 53, pp. 1621-1623. (This 
thermionic-tube instrument gives direct 
measurements of current, voltage, power 
factor, or power in communication cir- 

cuits and is accurate over a wide range 

of frequencies.) 

128. Electronic Voltmeter for D -C Arc Weld- 
ing. W. Richter. "Electronics," March, 

1935; Vol. 8, pp. 82-83. 
129. The Cycle Recorder. G. F. Gardner and 

H. L. Newell. "General Electric Review," 
August, 1935; Vol. 38, pp. 384-385. 

130. Measurement of Spot -Welding Current. 
W. F. Hess and others. "A.I.E.E.," 40-55, 
December, 1939, pp. 1-9. 

131. An Electrical Integrator for "Action Cur- 
rents." G. L. Freeman & E. L. Hoffman. 
"Rev. of Sci. Instr.," September, 1940; 
Vol. 11, p. 283. 

132. High -Speed Photoelectric Recorder. H. L. 

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

Gases and Liquids 
133. An Ionization Manometer. O. E. Buckley. 

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

134. Studies With the Ionization Gage S. 

Dushman and C. G. Found. "Physical 
Rev.," 1921; Vol. 17, p. 7. 

135. Grid Current Control for the Ionization 
Gage. W. P. Overbeck and F. A. Meyer. 
"Rev. of Scientific Instr.," August, 1934; 
Vol. 5, p. 287. 

136. High Vacuum Gages. F. M. Penning. 

"Philips Tech. Rev.," July, 1937; Vol. 2, 

pp. 201-208. 
137. Electronic Flow Meter. J. M. Weinberger. 

"Electronics," January, 1940; Vol. 13, 

p. 30. 

138. Thermal -Conductivity -Type Gas Analyz- 
ers. C. A. Hansen, Jr. "General Electric 
Review," April, 1940; Vol. 43, pp. 
166-169 

11t1í:\'l'tO.\ METER, developed by General Electric. shown with 
aircraft motor, determines vibration velocity and displacement 
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139. Recent Applications of Radio to the Re- 
mote Indication of Meteorological Ele- 
ments. H. Diamond. "Elec. Engng.," 
April, 1941, p. 163. 

140. Radio Sounding in the United States 
(Meteorological). C. B. Peare. "Elec- 
tronics," January, 1943, p. 82. 

Radiations, Light and 
Illumination 

141. 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. 

142. 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. 

143. The Use of FP -54 Pliotron in the Meas- 
urement of X -Ray Absorption Coefficients. 
L. M. Heil, "Physical Rev.," Jan., 1933. 

144. The Photoelectric Pyrometer. W. R. King. 
"General Electric Review," November, 
1936; Vol. 39, pp. 526-533. 

145. 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 tubo "click" unit 
with a cadmium -magnesium phototube.) 

146. Stroboscopic Light Source. H. E. Kallman. 
"Proc. I.R.E.," November, 1939; Vol. 27, 
pp. 690-692. 

147. 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. 

148. A Photoelectric Colorimeter Fluorimeter. 
D. K. Froman and W. D. McFarlane. "Can- 
adian Jour. of Res.," August, 1940; Vol. 
18, p. 240, Sect. B. 

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

150. Color Analysis, The Recording Spectro- 
photometer. N. F. Barnes. "General Elec- 
tric Review," Nov., 1942; Vol. 45, p. 645. 

151. Cathode -Ray Oscillograph in Polarogra- 
phy. T. S. G. Jones "Electronic Engng.," 
February, 1943; Vol. 15, pp. 367-371. 

151A. A Cold -Cathode Arc Discharge Tube. 
K. J. Germeshausen and H. E. Edgerton. 
"Elec. Engng.," July, 1936, p. 790. 

Time 
152. 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.) 

153. Device for Accurately Timing Watches. 
G. P. Luckey. "Rev. of Sci. Instr.,' Sep- 
tember, 1933; Vol. 4, p. 504. 

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

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

Medical Applications 
156. Emotional Stimulus; A New Resistance - 

Capacity Method of Measuring Psycho - 

Galvanic Reflexes. C. G. Blake. "Elec. 
Rev.," March 6, 1931; Vol. 108, pp. 

416-417. 
157. An Improved Form of Electro -Cardio- 

graph. S. H. Caldwell, C. B. Oler, J. C. 

Peters. "Rev. of Sci. Instr.,' June, 1932, 
p. 277. 

158. 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.") 

159. 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.) 

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

161. Short -Wave Diathermy Apparatus and 
Frequency -Control Possibilities. C. K. 

Gieringer. "A.I.E.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.) 

162. Junior Electroencephalograph. "Rev. of 
Sci. Instr.," August, 1941; Vol. 12, p. 

414. (For measuring brain currents ) 

163. 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. 

164. 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. 

165. A Continuous Electronic Pulse -Rate Indi- 
cator and Recorder. (A Cardiotachometer. 
M. M. Schwarzschild and M. C. Sheles- 
nyak. "Rev. of Sci. Instr.," November, 
1942; Vol. 13, p. 496. 

166. 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 
research. Bibliography of 15 items.) 

167. The Encephalophone. C. A. Beevers and 
R. Furth. "Electronic Engng." (British), 
March, 1943, p. 419. (To enable one to 
listen to brain currents. Description of 
amplifier used.) 

Telemetering 
168. The Torque Balance Telemeter. A J. 

Johnston. "Transac. A.I.E.E.," 1932; Vol. 
51, p. 1027. 

169. Electron -Tube Telemetering for Gas and 
Water Works. E. G. Watts. "Electronics," 
February, 1935; Vol. 8, pp. 50-51, 62. 

170. Why Telemetering? G. S. Lunge. "Gen- 
eral Electric Review," April, 1939; Vol. 
42, pp. 150-159. 

171. Telemetering Supervisory Control and As- 
sociated Circuits, A.I.E.E. Committee Re- 
port. "Transac. A.I.E.E."; Vol. 60, 1941, 
pp. 1411-1434. 

Musical Instruments 
(Electronic) 
172. Electronic Music and Instruments. Ben- 

jamin F. Miessner. "Proc. I.R.E.," Novem- 
ber, 1936; Vol. 24, pp. 1427-1463. 

173. Experimental Electronic Violin. L. H. 

Stauffer. "Jour. App. Physics," February, 
1939; Vol. 10, pp. 96-100. 

174. The Novachord. F. D. Merrill, Jr. "Elec- 
tronics," November, 1939; Vol. 12, p. 16. 

175. Electronic Musical 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 Insulated 
Cable. Hayden and Eddy. "A.I.E.E. 
Proc."; February, 1923; Vol. 42, p. 54. 

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.) 

177. Checking Auto Breaker Points. G. V. 
Eltgroth. "Electronics," April, 1942; Vol. 
15, p. 34. 

177A. Concentricity. E. F. Hansen. "General 
Electric Review," November, 1942, p. 615. 

Miscellaneous 
178. Industrial Applications of Amplidyne 

Generators. D. R. Shoults and others. 
"General Electric Review," March, 1940; 
Vol. 43, pp. 114-119. 

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 Industries," March, 1943, 
p. 68. 

182. Electronics in Balancing. 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. 

184. Photoelectric Controls.. H. J. 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 in 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. 

188. Photo -Electric Control of Chlorine in 
Montreal's Water Supply. C. J. DesBai lets. 
"Elec. News and Engng.," September 1, 

1934; Vol. 43, pp. 27-28. 

(Continued on page 140) 
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EXPONE%TIAL TFDIO 
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 -HORN FORM given the stage section is 
clearly shown in both sketches and photographs. These also 
reveal details of the 2 -ton curved "drop" which can be 
lowered to cut off the backstage, when entire space is not 
needed for a 125 -piece orchestra 

CONSTRUCTION DETAILS are seen above of the 
heavy drop. Below, the elevation sketch of the stage 
shows how the exponential -horn form has also been 
applied to the vertical section of the new WOR thea- 
ter studio 

ADDITION, 

Exisriwo 

T 

SECTION 
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Conflicting Proposals for 
RDA'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 FCC, 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. Baker 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" 

RIMA -FCC plan looks ahead to technical revisions 

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 juris- 
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. BAKER, scheduled to be 
chairman of the industry Radio Plan- 
ning Board according to announcement 
made under RMA-FCC plan. Dr. Baker 
is director of the RMA Engineering 
Division and vice-president in charge 
of electronic division of GE 

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." 

IRF.'s 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 participaté. 

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 
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 democratic 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 development 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 - 

IRE outlines widely -representative board set-up 

HARADEN PRATI' of Mackay Radio, 
past -president of IRE, who is serving 
as chairman of Institute committee 
drafting the IRE counter -proposal on 
an industry planning board. Other 
committee members are Dr. A. N. Gold- 
smith, B. J. Thompson, RCA, and H. 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. 

TRAC represents 
government iit 

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 agency 
to be represented on the new Radio 
Technical Planning Board. 

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

Investment 
Annual 

Gross Revenue 
Number of 
Employees 

Annual 
Payroll 

Radio Manufacturers (1200) $ 325,000,000 $3,000,000,000 300,000 $700,000,000 
Radio distributors, dealers, etc. 280,000,000 200,000,000 100,000 150,000,000 
Broadcasting stations (947) 90,000,000 191,000,000 20,000* 55,000,000 
Commercial communication stations 60,000,000 - 15,000 7,000,000 
Listeners' sets (60,000,000) 3 800,000,000 335,000,000 
''Regular staff-not including part-time employees, artists, etc., who number at least 25,000 more. 
AAnnual operating expense for listeners' sets, for tube replacements, electricity, batteries, servicing, etc. 
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Operating Signal Corps pack radio equipment during recent maneuvers 

WPB Revises 
Scheduling 
New order, now effective, provides compulsory schedul- 
ing for 2000 items of electronic 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 electronic 
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- 

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 

Signal Corps portable field 
transmitter -receiver in use 

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

The Precedence List as a sched- 
uling instrument for all 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 of the following information 
to all suppliers on all past and fu- 
ture purchase orders for all com- 
ponents: (a) name of claimant or 
customer on prime contract, and 
prime contract number; (b) re- 
quired delivery schedules; (c) lead 
factor; and (d) Precedence List 
designation, if any. 

In order to expedite effectively 
the materials and components nec- 
essary to support the manufacture 
of finished equipment in accord 
with Precedence List schedules, it is 
absolutely necessary that the orders 
for such components and materials 
be readily identifiable; hence, the 
requirements above noted. 

(3) It gives permission to sup- 
pliers, in their own discretion or on 
request, to schedule deliveries of 
components in accordance with 
Precedence List designations. This 

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, but 
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 to 
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. 

SOME PROPOSALS FOR POST-WAR RADIO -SPECTRUM ALLOCATION 
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First on the agenda of any postwar radio "planning board" 
that may be set up, will undoubtedly be shifts in the allo- 
cations at the high -frequency end of the spectrum. Such 
shifts are generally considered necessary (1) to 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, 
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police and fire, industrial heating, medical diathermy, air- 
plane landing beams, traffic 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 among 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 meet 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 future 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. 

Dr. C. B. Jolliflr 

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. S. 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: 

Engineer Holds 
Key to Situation 

By H. B. Richmond 
General Radio 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 essentiál in such fu- 
ture electronic marketing. This is 
a relatively new and a highly skilled 
art. It, 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 technical 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. 

Electronic Men Must 
Wake Up to Opportunities 

By Edgar Kobak 
Exec. V.-Pres. Blue Network 

Engineering background and ex- 
perience is helpful to the executive 
because: 
1. It gives him a better understand- 

ing of the technical and operat- 
ing side of the business. 

2. He is inclined to want facts 
rather than guesses. 

3. If he is a practical operating en- 
gineer, he usually has imagina- 
tion-which is needed by the ex- 
ecutive. 

4. He learns to study the pros and 
cons of questions before him. 

5. He is used to working side by side 
with workers. 

6. With engineering experience he 
can better grasp figures, charts, 
and their meanings. 

The engineer who is to carry on 
executive or marketing supervision 
must learn to express himself clear- 
ly, both in writing and in public. 
In fact, he needs to be, to some de - 

H. B. Richmond 
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Marketing EXECUTI YES 
must sell electronic 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. 

Must Do Better Job 
By Dorman D. Israel 
Emerson Radio 

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

Dorman D. Israel 

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 
job 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 
Radio 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 effective 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) 

Edgar Kobak 

ELECTRONIC INDUSTRIES 0 June, 1943 83 

www.americanradiohistory.com



a 

w 
Or 

M N 

toSaaIH l2IV3d 

r 

>- 

o 
O F 

z 

z 

pa}owi}sa spooó cawnsuoU SII`d1100 3O SNOIllIB NI lfldlfl0 Jllllb'3,J1 

84 ELECTRONIC INDUSTRIES June, 1943 

www.americanradiohistory.com



Planning for FUTURE 
Elftctrollic 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. 

by MILLARD H. NEWTON 

Why tomorrow's production must dovetail with today's 
during a transition period leading to essential uses 

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 

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. 
Volume of deferred purchasing. 
Accumulated purchasing power. 
Attempted control of inflation. 
Unlimited application possibilities. 
New discoveries and developments. 
High rate of obsolesence or exhaustion. 
Public expectation of things to come. 
Eagerness of outlets to get products. 
Reciprocal trade agreements. 

UNFAVORABLE 

Demobilization and unemployment. 
Renegotiation of war contracts. 
Delay in re -conversion. 
Continued economic controls. 
Delayed release of critical materials. 
Taxation of spendable income. 
Labor unrest. 
Shortage of trained manpower. 
Limited facilities for maintenance. 
Declining spread between cost and sell- 

ing price. 
Intensified activity by pressure groups. 

*Marketing consultant on the staff of 
"Electronic Industries." 
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e-Deferred purchasing by ama- 
teurs. 

f-Depletion of distributor -deal- 
er -service stocks. 

g-Deferred purchase of home 
radios, FM, phonographs, etc. 

War's continuing influence 
How far and how fast the war 

peak will drop, and how much of it 
can be replaced by peacetime pro- 
motions, is the great unknown in 
any marketing plan. Surely, the 
rate of decline is the key. It alone 
will show whether or not there is a 
great enough period to permit an 
orderly and planned readjustment 
under which the market can seek 
its natural level. Thus, there is an 
interval which may be called the X 
period. It will give the industry an 
indeterminate wait -and -see period. 

In view of the uncertainties and 
complexities of the situation, per- 

haps it will be safer for each man- 
ufacturer to try and visualize his 
own possibilities-his own piece of 
the picture-rather than attempt 
to gauge the size or the trend of the 
total market. However, one broad 
conclusion that seems to be sound 
if not widely realized, is this: Any 
immediate substitute for war work 
-any cushion against a too -sudden 
drop in volume when the war ends 
-must depend mainly on applica- 
tions that are definitely essential. 

Until the day of final victory, 
wartime conditions and limitations 
will remain. Even after an armis- 
tice is announced, a year or more 
may elapse before the full needs of 
military maintenance can be sup- 
plied. In the meantime, the manu- 
facturer will have the job of recon- 
version with all its accompanying 
problems. Hence the first attempt 
at marketing should apply to those 

fields wherein it will be possible to 
do business as listed elsewhere. 

In going beyond this category of 
essential needs, the manufacturer 
must first determine how long it 
will be before he can get the mate- 
rials to make civilian deliveries and 
to what extent the tax -control of 
individual spending will affect the 
purchases of new radios, FM, phon- 
ographs, television and the much - 
heralded new things to come. 

The output of these products will 
be small in comparison to the war 
volume and also a small part of 
plant capacity for some time to 
come. 

Tremendous 
production program 

In the meantime, this country 
will go through a world -war after- 
math that is sure to bring new dif- 
ficulties in making plans for mark - 

TYPE OF PRODUCT MAY DETERMINE TYPE OF DISTRIBUTION NEEDED 

Necessary Engineering or Installation Technique Is Also 
an Important Factor in Deciding on Channels of Marketing 

Direct to 

GOVERNMENTS 
for war or 

replacement 

Direct to other 
MANUFACTURERS 

Intraindustr 
T marketing 

YOUR PRDDUCT 
Through 

FACTORY 
BRANCHES 

Through 

DISTRIBUTORS 
of FlNshed 

products 

Through 

Electronic 
PARTS JOBBERS 

Through 

RETAILING & 

MAINTENANCE 
outlets 

V 
FABRICATED or PROCESSED 

MATERIALS 
Example: Insulation 

FINISHED PRODUCTS 
Requiring: 

PRE -SALE ENGINEERING 
Example: Induction healing 

INSTALLATION by MANUFACTURER 
Example: High power transmitter v 

LOCAL INSTALLATION TECHNIQUE 
Esample: Control equipment 

_ I v _ ,/ 
SALE e PLANTS ONLY 

Example: Comombustion analysis v 
CITYWIDE SALES EFFORT 
Example: Simple alarm system 

/ / V V V 
TRAINING of LOCAL PERSONNEL 

Example: Scientific apparatus 
/ / 

WAREHOUSING to SALES CENTERS 
Example: Foslmoring, standard mdse. 

/ V/ 
STOCK CARRIED by DISTRIBUTORS 

Example: Packaged productsIV I 
ASSEMBLIES 

PARTS. TUBES, Efe. / MAINTENANCEEQUIPMENT RVICtNG V _ / / V 
V,/ / RADIO, FM, PHONOGRAPHS, 

TELEVISION, Efe. 
_ I v 

This checksheet is not intended to be complete nor to be 
representative of any one set of conditions. The purpose 
is to illustrate a general principle that the necessary type 
of distribution will be indicated by the amount of pre- 
sale or installation engineering required by the product 
itself. Hence it shows more checks than a single manu- 
facturer would make in planning his own individual 
channels. The first step should be a listing of the abso- 
lute requirements of the product itself. 

Extent of local 
engineering 
required, usually 
shows whether a 
branch sales of- 
fice is needed. 
In some cases, 
Reps may serve 
the same pur- 
pose. 

Distributors will 
need competent 

,sales engineers 
and installers. 
This group may 
include electrical 
contractors, mill 
supply houses, 
etc. 

Many members 
of this group are 
already serving 
industrial con- 
cerns and com- 
munication ser- 
vices. They are 
accustomed to 
priority selling. 

These outlets are 
secondary, consist- 
ing mainly of radio 
dealers, service 
dealers, sound spe- 
cialists and others 
likely to expand in- 
to electronic mar- 
keting. 
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IMMEDIATELY AVAILABLE MARKET POSSIBILITIES 

MILITARY REPLACEMENTS AND MAINTENANCE- Necessitating a continua- 

tion of sales effort directed toward the government and the prime contractors 
who will handle much of this business. 

COMMUNICATIONS-On land, sea and air, with a greatly enlarged program of 

aircraft radio equipment for postwar patrol, commercial transport and cargo 

service. 

INDUSTRIAL ELECTRONICS-with greater attention to the possibilities of in- 

dustrial diathermy and many other electronic aids to production. 

LEND-LEASE REQUIREMENTS-Including all types of radio and electronic 
equipment for the Allied nations and war -ridden countries for civil and mili- 

tary reconstruction. 

eting. We will have our first expe- 
rience with postwar economic 
controls, a continuing battle 
against inflation and an unprece- 
dented employment situation. In 
fact, the single problem of provid- 
ing immediate jobs for half a mil- 
lion or more soldiers per month, 
may alone influence every other 
consideration in our national life. 
The obligation and the duty are so 
widely recognized that public senti- 
ment can easily force us into a ci- 
vilian goods production program 
far greater than anything we have 
ever known-perhaps overdoing it 
somewhat - but nevertheless has- 
tening and accelerating our in- 
ternal transition from war to peace, 
which every manufacturer will wel- 
come. 

Marketing fundamentals 
Once a manufacturer finds that 

his way is open; that he has a pro- 
ducible product and a sizable 
market, he will want the answer to 
two basic marketing questions: 

1-What are the factors essential 
to a marketing program? 

2-What are the factors that will 
determine the type of distri- 
bution that is needed? 

Some measure of guidance can 
be gotten from the charts and 
tables on these pages but the rela- 
tive importance of the information 
given will vary with each manufac- 
turer. Nevertheless, there are a 
few fundamentals that are com- 
mon to all; among them: 

1-Understanding of the specific 
postwar market. 

2-A definite plan of procedure, 
promotion, field contact, etc. 

3-Close teamwork between en- 
gineering and sales. 

4-A selling organization suited 
to the buying habits of the 
market. 

5-Knowledge of the nature and 
extent of competition to be en- 
countered. 

6-Flexibility to meet sudden or 
unexpected demands. 

7-Absence of any disadvantage 
in performance, price, ser- 
vice, etc. 

8-Adequate maintenance 
through local or factory ser- 
vices. 

These essentials of a marketing 
plan, and others that are peculiar 
to a certain type of product or or- 
ganization, already have received 
attention from many manufactur- 
ers who found it possible to engage 
in postwar planning simulta- 
neously with their war production. 
However, few will admit complete 
preparedness. So it can be as- 
sumed that a great majority of the 
manufacturers will find it neces- 
sary to perfect their plans as they 
go. The machinery for meeting a 
market whose needs are only partly 
known or partly suppliable, can 
hardly be expected to start out f ull- 
powered. Furthermore, the job of 
planning must go hand in hand 
with decisions on distribution fa- 
cilities because the plan and the 
distribution should be fashioned to 
fit each other. 

A apparatus market 
Distribution confronts the manu- 

facturer with a special set of re- 
quirements, some of which are 
given in the accompanying chart. 
It is intended to illustrate the idea 
that the nature of the product or 
the local engineering that is 
needed, will often be the main in- 
fluence in choosing channels of dis- 
tribution. 

The established divisions of the 
market, such as Communications, 
to cite but one, undoubtedly will be 
sold by methods similar to those of 

prewar days. When it comes to 
the industrial electronic field, it 
might appear that there is no prec- 
edent for the sales technique that 
will be necessary. But this is not 
true. In selling this division, it will 
be necessary to adhere closely to 
the general plan used in selling in- 
dustrial equipment-a plan that is 
new to the radio -electronic indus- 
try. The industry has had some 
experience in filling priority orders. 
Now it must learn a marketing les- 
son that many other industries al- 
ready know. 

This lesson .teaches us that Gen- 
eral Industry is an apparatus 
market. Usually, it involves quota- 
tions on the apparatus that is 
needed to do a given job. Hence 
the manufacturer, or his local rep- 
resentative, will have considerable 
pre -sale engineering to do, depend- 
ing on the size and engineering 
features of the installation. This, 
in turn, will call for local sales 
training and local sales engineering 
comparable to that of local elec- 
trical engineering firms and 
"Reps," many of whom have al- 
ready qualified themselves to spe- 
cialize in this field. 

Specialized selling needed 
Even under the most favorable 

circumstances, the manufacturer 
will have to anticipate selective 
selling, as contrasted with the in- 
discriminate selling of radio or 
other standardized products. 

Whether the job can be done ad- 
equately by the combination of 
factory sales organizations and 
local specialists, remains to be 
seen. A few manufacturers who 
have studied the available methods 
and outlets feel that it will be nec- 
essary to have special types of dis- 
tributors, possibly including elec- 
trical contractors, mill supply 
houses and other local concerns ac- 
customed to serving industrial 
plants. Thus it will be no surprise 
to find electronic equipment ulti- 
mately marketed through any type 
of outlet that is qualified to engi- 
neer it, quote on it, install it and 
maintain it. 

EDITOR'S NOTE 

This article shows many of the guide 
posts and danger spots in planning for 
the postwar market. No attempt is 
made to suggest solutions to specific 
problems, nor does the article stresi 
the ever-present need of resourceful- ness, and strategy, all of which the 
reader is expected to assume. The main 
purpose has been to bring out the vital 
points in formulating a marketing plan. 
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Problem of Servicing 
Industrial nZ E ui ent cl p 

by GILBERT SONBERGH 

In spite of all legitimate efforts to avoid the necessity for mainte- 
nance and repairs, your present and postwar servicing program is 
a rital factor in successful operations. How are you going about it? 

The first principle of service is to 
avoid it, insofar as possible, by 
thoughtful product design, by care- 
ful construction, by intelligent in- 
stallation, and by patient user -edu- 
cation in preventive maintenance 
in the field. Skimping on any of 
these points is almost certain to 
cost a manufacturer more, in ser- 
vice troubles and in loss of cus- 
tomer confidence, than he saves. 
Industrial electronic equipment 
should be rather better than the 
$9.95 home radio bought to last a 
year or so on a quiet bedside table. 

After all possible preventive pre- 
cautions have been taken, the need 
still remains for an adequate ser- 
vice policy. Many factors influence 
the formulation of such a policy. It 
is obvious at once that the nature 
of the product is usually the prin- 
cipal factor in determining the 
methods of servicing and main- 
tenance. (Not so obvious is the fact 
that servicing facilities, policies, 
and personnel already available, 
frequently should be the determin- 
ing factor in the choice of the 
product to be manufactured). 

Who is going to service thousands of electronic devices throughout the nation 

It is a matter of record that more 
than one important electrical man- 
ufacturer has gotten into hot water 
by venturing into production of 
equipment he was not prepared ad- 
equately to service. In the coming 
postwar period nearly all of the 
electronic industrials will be faced 
with certain problems of what to 
produce. In making the decisions, 
it should be borne in mind that 
you must be able to deliver service 
soon after you deliver the goods, if 
the enterprise is to be a success. 

"Let George do it" 
A few of the largest and a large 

number of smaller manufacturers 
of industrial electronic equipment 
have repeatedly expressed the view 
that they don't want any part of 
servicing their sales. This attitude 
goes something like this: If the 
customer can't fix it himself, let 
him send it back to the factory. It 
probably springs from envying the 
manufacturer of rugged mechan- 
ical and electrical equipment which 
can take abuse for a decade before 
something finally goes wrong. Most 
electronic equipment is not, un- 
fortunately, in that class. 

Looking at it from the customer's 
viewpoint, such a service policy will 
very definitely dampen and retard 
the development of universal in- 
dustrial use of electronic devices. 
First, interference to production 
while electronic equipment is sent 
back to the factory cannot be tol- 
erated, and tubes will therefore not 
be given crucial production tasks. 
Second, thousands of smaller in- 
dustrials will do without the mar- 
vels of electronics rather than hire 
a special radio or electronic engi- 
neer to sit and wait for trouble. 

Service of some kind must, for 
the present, be provided. 
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EIGHT PLANS for SERVICING INDUSTRIAL ELECTRONIC EQUIPMENT 

Your own branch 
sales -service offices, 
with service facilities 
and personnel in 
major cities. 

Salesmen working 
out of central office 
with serviceengineers 
making nationwide 
calls when needed. 

Factors Influencing methods. 

CHOICE OF PRODUCTS 

RESEARCH AND DESIGN 

YOUR COMPANY FACILITIES 

ALTERNATE SERVICE METHODS 

I independent indus- 
Customer - assigned 
sales -service engi- Authorized dealers 

trial supply houses, 
retailers, free-lance 

NO service: Large 
customer's own 

neers making fre- exclusive) with own "electronic sales and maintenance staff 
quent maintenance service organization. service" men, equip- able to do all servic- 
check calls. ped for all but major 

repairs. 
ing. 

In presenting the eight basic ser- 
vice "plans" that follow, it must be 
pointed out that special products 
and special circumstances may 
make it necessary to use modifica- 
tions or combinations of the meth- 
ods described, or, in some cases, an 
entirely different approach. Many 
products can nevertheless be ser- 
viced under almost any of the 
plans described, in which case 
other considerations will dictate 
the policy to be followed. 

1. Decentralized 
If sales volume justifies main- 

taining branch offices in from a 
dozen to a hundred important 
cities, very adequate servicing of 
a number of types of products may 
be supplied. Such an organiza- 
tional set-up affords an excellent 
opportunity for the "insurance 
type" of maintenance contract no- 
tably used by manufacturers of 
theater sound equipment. For a 
flat monthly fee regular check-ups 
and performance analyses may be 
made by company -trained experts. 
A disastrous breakdown costs the 
the customer nothing extra, or he 
is required to pay only for parts, as 
the case may be. Where the elec- 
tronic equipment is the vital part 
of a production process (as for in- 
stance, induction heating oscilla- 
tors), this plan should have ready 
acceptance. 

2. Centralized 
The small manufacturer may 

limit operations to a local area, in 
which case the factory is head- 
quarters for the serviceman or en- 
gineer. Public address systems 
would be a typical example. 

Geographical limits may be ig- 
nored in the case of unit sales of 
five to ten thousand dollars. One 

manufacturer of high -frequency 
heating equipment will exchange 
telegrams or fly a service engineer 
to a distant point if a breakdown 
occurs. Needless to say, this man- 
ufacturer designs equipment with 
quality components and issues a 
very thorough maintenance man- 
ual with each unit sold. 

3. Customer -assigned 
If the customer is large enough, 

the customer -assigned salesman 
may also be the service engineer. 
The large plant would have consid- 
erable service facilities of its own, 
but the frequent visits of the engi- 
neer would serve to inspect old as 
well as sell new equipment. He 
would always be "on call" to the 
customer's maintenance men and 
would have to be a man who is un- 
afraid to roll up his own sleeves 
when repairs are to be made. 

4. Local dealer 
A future development for sales 

and service of the more expensive 
types of equipment (X-ray, welders, 
HF. equipment, etc.) may be the 
authorized dealer (to be compared 
with an automobile dealer) who 
maintains facilities and personnel 
for sales, maintenance, and repair 
of equipment in his territory. The 
dealer owns part or all of his or- 
ganization but may hold equipment 
and replacement parts on consign- 
ment. 

5. Free-lance service 
Many pieces of low-priced elec- 

tronic apparatus (light controls, 
counters, P.A., etc.) may be mark- 
eted through independent indus- 
trial supply houses, retailers, or a 
new type of radio service shop. In- 
deed, such a plan seems to be def- 
initely called for in the postwar 
picture. There are many obstacles 

/ 
NO service: Customer 
obliged to ship entire 
equipment back to 
factory for repairs. 

;O service: Product 
designed as replace- 
able "plug in" units 
with customer stock- 
ing "spares" 

and there will be many abuses. but 
the probability is that the more en- 
terprising of the country's 50,000 
radio service dealers will go after 
such industrial electronic sales and 
service business as they can get. If 
the go-getters happen also to be 
the ones who are best equipped 
with facilities and technical ability, 
this group can render a distinct 
service to scores of the smaller 
manufacturers of low-cost elec- 
tronic devices. What Will definitely 
be needed is a re-education of 
these free-lance servicemen to some 
of the non -electronic principles 
which industrial service entails. 
Optics, mechanics, industrial elec- 
trical theory and practice, and 
many other subjects will have to be 
taught, in some measure, to estab- 
lish radio servicers as competent 
industrial workers. Of .course, cer- 
tain types of highly specialized 
equipment may never be so ser- 
viced. 

That these men will enter the 
field is not the question. The ques- 
tion is this: Will the manufac- 
turers, large and small, cooperate 
with the servicemen, take the re- 
sponsibility of preparing them, and 
take advantage of their numbers 
and geographical distribution, in 
the coming struggle to give the av- 
erage industrial or electrical plant 
engineer confidence in the "fragile 
might" of the electron tube? 

6. Maintenance by customer 
When equipment sales are made 

exclusively to large manufacturers 
who possess complete facilities for 
electronic work, it is possible to dis- 
pense with a service staff. Satis- 
factory operation on this basis at 
present, and for some time to come, 
is distinctly limited in scope of 

(Continued on page 162) 
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Electronic Tubes ON THE JOLI 

i S VOLUTE )MEASURING machine 
equipped with GE chart type electronic 
recording device manufactured by Fel- 
lows Gear Shaper Co. 

Shape of Gear Teeth 
Checked by Electronic 
Recorder 

Developments and improvements 
in the manufacture and use of 
small gears have meant that more 
and more attention is being given 
to the accuracy of gear tooth pro- 
files, explains W. B. Parker, indus- 
trial department, General Electric 
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Company, Boston office. Involute 
measuring machines are now used 
widely to check the teeth of finished 
gears for deviations from specifica- 
tions. 

In principle, the involute measur- 
ing machine mechanically compares 
the tooth shape of the gear to a 
given standard in such a way that 
readings of the errors or deviations 
from the standard or designed 
shape can be taken from a dial in- 
dicator. Since these readings must 
be noted, recorded, and charted by 
an operator, the procedure is rela- 
tively slow and is subject to errors 
of human judgment. 

To overcome this problem, the 
Fellows Gear -Shaper Company and 
the General Electric Company have 
developed an electronic recording 
device for use with the Fellows in- 
volute measuring machine. Em- 
ploying a specially constructed 
chart -type, electronic recording in- 
strument and an electric gage, the 
device makes possible a permanent 
record of the condition of the gear 
teeth. Deviations from standard as 
noted by the involute pointer are 
multiplied through the electric gage 
and traced directly on a paper 
chart. The operator does not have 
to take readings or plot curves. 

The record of a perfect tooth, as 
drawn by the electronic recording 
device, is a straight line that par- 
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HIGH FILLET, undercut and tip modifi- 
cation as charted on electrical recorder 

allels straight longitudinal lines 
printed on the chart. Variations 
from a straight line can be read to 
indicate errors to 1/10,000 in. 

Three representative charts are 
shown with an explanation of each. 
Curved cross lines are spaced to 
equal a given number of degrees 
and to indicate the amount and 
location of error. Each longitudinal 
division of the chart represents 
2/10,000 of an inch. The record of 
several teeth may be made side by 
side on one length of chart through 
the use of a chart rerolling control. 

Many of these measuring ma- 
chines are now in operation and 
the versatility of this electronic re- 
cording device is contributing to the 
accuracy and speed being attained 
in the production of many of the 
gears used in our war machines. 

Bailin on Big 
Construction Jobs 

D. Reginald Tibbetts, consulting 
communications engineer, Moraga, 
Calif., writes: "I note with interest 
the article 'On Big Construction 
Jobs' in your March issue and your 
mention of my San Francisco -Oak- 
land Bridge construction radiotele- 
phone system. As a footnote to this 
it is interesting to know that it 
was officially stated my radio -tele- 
phones saved over $1,000,000 and 
three months' time in the construc- 
tion of this great bridge. We had as 
many as 80 radiophone units and 
at all times every part of the con- 
struction work was tied together 
with portable -mobile sets on piers, 
barges, tug boats and Henry J. 
Kaiser's concrete barges. 

Treasure Island 
"Up to the time of the war I had 

specialized in construction com- 
munications. My father, the late 
Fred H. Tibbetts, was an active 
civil and construction engineer and 
encouraged me in the possibilities. 
After the San Francisco - Oakland 
Bay Bridge I supplied radiophone 
communications to the U. S. Army 
Engineers and their contractors in 
the building of Treasure Island in 
San Francisco. This man-made 500 
acre island was built entirely by 
suction dredges. All were intercon- 
nected, to land bases and to tug 
boats, with my radiophones, giving 
excellent job coordination. 
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"On large dams the control of the 
concrete pouring is usually done by 
telephone connection between the 
head -tower engineer who controls 
the cableway machinery, and the 
man where the concrete is dumped. 
Continuous communication is vital, 
as much damage to property and 
possible loss of life could occur if a 
bucket weighing up to 50 tons were 
swung even a few feet the wrong 
way. The great trouble with wire 
lines is that they are always in the 
way of carpenters, steel men and 
riggers when the forms are being 
raised-a continuous process. At 
Boulder Dam it took a crew of four 
electricians on constant duty re- 
vising, repairing and extending tele- 
phone lines. Safety rules require 
that a cableway not operate unless 
communications are in perfect 
working order. 

"At Shasta Dam we provided low - 
powered radiotelephones, 12 chan- 
nels, to give communication be- 
tween the head -tower master board 
and very small portable field sets. 
These field sets were a marvel 
of compactness: crystal - controlled 
transmitters and crystal -controlled 
superhet receivers, both receiver 
and transmitter used same antenna 
and provided for full duplex chan- 
nel, with both carriers on all the 
time. 

Pipe lines 

"I have used radiophones many 
times also on short construction 
jobs, the most typical of which is 
the placing of pipe lines across 
rivers. The most usual method is to 
use a winch barge in the stream 
which pulls a section at a time from 
one bank. As each section is pulled 
out the next is welded to it. Radio 
communication between these points 
gives complete control over the op- 
eration as well as to any marine 
traffic." 

Radio Sewing Machine 
for Plastics 

A radio sewing machine has been 
developed experimentally by RCA 
Laboratories at Princeton, N. J. It 
has promise of becoming one of the 
new radio -electronic machines of 
the postwar period, when expan- 
sion of its use may be extended 
through wartime developments. 

Instead of needle and thread, this 
machine uses radio -frequency cur- 
rent; instead of woven cloth, it 
works on thermoplastics-the new 
synthetic materials that are find- 
ing wide application in the making 
of raincoats and caps, weather bal - 

RADIO -FREQUENCY current stitches 
a thin solid seam that is both air- and 
water -tight. Developed by RCA for the 
plastics industry in fabricating thermo- 
plastic materials 

loons, and in the packaging of many 
types of food and oils. 

It "stitches" a thin solid seam 
that is air -tight and water -tight, 
creating a bond that is stronger 
than the material itself. 

The radio sewing machine was 
created to meet a definite need in 
the plastics industry. Thermoplas- 
tics, though resilient material, can 
be rolled into large cloth - like 
sheets, which makes them highly 
useful in any number of ways. When 
cut into patterns, the sections are 
usually put together by sewing with 
thread, by cementing, or by fusing 
with externally applied heat. None 
of these methods has been found 
to be entirely satisfactory for mass 
production. 

Fusing by heat 
Fusing by heat appears to be the 

most desirable method, but there 
are problems of maintaining uni- 
form temperature, also of processing 
equipment getting gummy. 

By generating heat inside the 
material itself, RCA's radio sewing 
machine eliminates these difficul- 
ties, according to Dr. G. H. Brown, 
research scientist of RCA Labora- 
tories, under whose supervision C. 
N. Hoyler and R. A. Bierwirth de- 
veloped the device. 

The material to be sealed, or 
"sewed" is fed across a table top 
through two small roller wheels 
which serve as the "needle." The 

wheels have two functions, the first 
being to pull the material along. At 
the same time, they act as plates 
which set up a small electromag- 
netic field of radio -frequency cur- 
rent. As this current passes through 
the material, heat is generated by 
dielectric loss. The heat causes 
thermoplastics to fuse, or weld, in 
a tight bond. 

Somewhat similar in appearance 
and operation to the conventional 
sewing machine, the radio device 
derives its current from a low -power 
radio -electronic oscillator. A small 
electric motor drives the roller 
wheels. Controls are in a foot pedal. 
Ordinary alternating current of 110 

volts supplies the power. 

Radio effective 
Laboratory tests, according to 

Dr. Brown, have revealed the radio 
machine as an effective instrument 
for the handling of such thermo- 
plastics as Vinylite, Koroseal and 
Piiofilm. All three of these mate- 
rials are being used in a widening 
field of practical applications. 

So far, only an experimental 
model has been developed. Recently, 
however, the device was set up in 
the plant of a large mid -west man- 
ufacturer, where tests under prac- 
tical working conditions are being 
conducted to determine its eventual 
standard design for commercial 
operations. 

Other methods of applying the 
same general principles to the prob- 
lems of fabricating thermoplastics 
are under development in RCA Lab- 
oratories. It is possible, for in- 
stance, to use specially arranged 
electrodes in presses to seal the 
seams of a garment, or other prod- 
uct, in a single quick operation. 

To Teach by 
"Talking Books" 

Electronic penetration into an- 
other new field of education and 
information is marked by the ap- 
pearance of the first "talking book" 
on American history, just an- 
nounced by the American Founda- 
tion for the Blind, 15 West Six- 
teenth St., New York City. With 
this "talking book" for the blind, 
sightless children throughout the 
country are now able to study 
American history from phonograph 
records. The Foundation said it 
had recorded its first "talking book" 
on American history entitled "The 
Rise of Our Free Nation," by Edna 
McGuire and Thomas B. Portwood. 
J. O. Kleber is electronic engineer 
in charge of recording. 
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SUItVEY of WIDE READING 

The Piezo-Electric Strip as 
Electro -Mechanical Transducer 
H. Keller (Hochfrequenztechnik and 
Elektroakustik, Berlin, July 1942) 

For small forces and considerable 
deviations it is advantageous to 
make use of the transverse piezo- 
electric effect, where electric force 
and mechanical tension are at 
right angles to one another. The 
conventional transducer used con- 
sists of two identical elongated and 
rectangular plates cut from a suit- 
able crystal and three metal sheets 
constituting the electrodes and 
having approximately the same size 
as the crystal plates. One electrode 
is placed between the two plates; 
the two other electrodes are elec- 
trically connected and pasted onto 
the two outside faces of the crystal 
cuts. Electrically, the arrangement 
corresponds to a parallel connec- 
tion of the crystals. 

In operation, the crystal -elec- 
trode combination may be rigidly 
supported at one of its end planes 
or at both of them, the mechanical 
force (or deViation) occurring at the 
free end or in the middle, respec- 
tively. In both instances bending 
of the crystals along their longest 
axes takes place, as shown in the fig- 
ure for the first mode of operation. 

i 
Bending of pieno -electric strip 

The mathematical derivations, 
the results of which are given in 
the following, involve known con- 
siderations and formulas describ- 
ing the behavior of piezo-electric 
substances and from the theories 
of elasticity, electricity and me- 
chanics. 

The voltage developed upon 
bending if one end only is sup- 
ported is first derived: 

U.°,t = 8.83x105 it k 1/e,b d P, as a 
function of the applied force P 
in grams, or 

U.°,t = 2.2x105 it k E des/e,12, as a 
function of the deviation s meas- 
ured in cm. 
The expressions for deviation 

and force are: 
s = k U 12/100 d2 
P=kUEbd/4001; where 

Electronic news in the world's press. Review of engineer- 
ing, scientific and industrial journals, here and abroad 

k = piezo-electric coefficient (elec- 
trostatic units per dyne) 

1= length of plates (cm) 
b = width of the plates (cm) 
d = thickness of the plates (cm) 
e, = relative dielectric constant in 

the direction of d 
E = elastic constant in the direc- 

tion of 1 (grams.cm-2) 

The formulas for the case where 
both ends are supported follow 
from the above expressions by con- 
sidering the equivalent arrange- 
ment of the plates being supported 
along their middle line and sub- 
jected to forces applied to their 
ends of half the force actually ap- 
plied to their middle. The follow- 
ing results are thus obtained: U as 
a function of force is to be reduced 
by 4, and as a function of deviation 
it is to be multiplied by 4; the ex- 
pression for s is to be divided by 
4, the expression for P is to be mul- 
tiplied by 4. 

Corrections are indicated for the 
electrodes being a little smaller and 
shorter than the crystal plates so 
that there is a narrow margin of 
the crystals not covered by the 
electrodes, as well as for unequal 
thickness of the two crystal plates. 

Propagation of Light 
in Hollow Wave Guides 
A. Mathieu (Schweizer Archiv fuer 
angewandte Wissenschaft and 
Technik, Solothurn, Switzerland, 
Sept. 1942) 

The propagation of light waves 
in hollow wave guides is mathe- 
matically investigated with a view 
to use it in telephone or telegraph 
communication systems. An ex- 
pression for the losses due to re- 
flection on the walls of a cylindrical 
guide is derived, and the values 
found for normally polarized light 
-which is less damped than paral- 
lel polarized one-in a cylinder of 
10 cm diameter are listed below: 

Material 
Angle of 
incidence 

Coefficient 
of reflection 

Loss in 

db/km 
copper 9° 0.95 353 
copper 4°30' 0.98 69 
copper 2°15' 0.99 17 
silver 4°30' 0.994 20 
silver 2°15' 0.997 5 

It is pointed out that these values 
are applicable only to perfectly 
straight conductors, and that a 
bend would result in a new orienta- 
tion of the waves, changing the 
angle of incidence to such an ex- 
tent that the method is of no prac- 
tical use unless substances with 

higher coefficients of reflection are 
available. 

It is suggested that the transmis- 
sion of light be used in other than 
communication fields, e.g. to illu- 
minate store houses containing 
readily inflammable material to 
avoid the danger of kindling a fire 
by electricity. 

Noise in a Velocity - 
Modulated Amplifier 
J. Mueller (Hochfrequenztechnik 
and Elektroakustik, Berlin, July 
1942) 

The noise in a klystron hf am- 
plifier is investigated under sim- 
plified circumstances. The noise 
current-assumed to consist of con- 
stant -velocity electrons - entering 
the system sets up a noise voltage 
which velocity -modulates the elec- 
tron stream, which is intensity- and 
velocity -modulated when leaving 
the first pair of electrodes. The 
intensity modulation resulting from 
this current at the input to the 
second electrode pair is computed. 
As the time required for the elec- 
trons to traverse the space between 
the second electrode pair is very 
short, the intensity modulation of 
the current is not changed during 
passage. 

The output noise is compared 
with the useful energy derived 
from an antenna, and may be ex- 
pressed as the antenna power re- 
quired to produce it. The noise de- 
creases with decreasing electron 
velocity in the space between the 
two pairs of electrodes, with in- 
creasing angular - velocity - time 
product in this space, with increas- 
ing current density and resistance. 

On Network Calculations 
H. Stanesby, E. R. Brand and R. L. 
Corle (The Post Office Electrical 
Engineers' Journal, Vol. 35, Parts 
3-4) 

Based on the possibility of trans- 
forming any symmetric filter into 
a lattice structure and an ideal 
transformer, a simple expression 
for insertion loss and phase change 
in a four -terminal reactance net- 
work is derived. The formula is 
valid provided dissipation losses 
may be ignored, the terminal re- 
sistances are constant, and the ratio 
of image impedance to terminating 
resistance is the same at both ends. 
Applications of method are given. 
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Gertrude Fontaine, mount operator 

at Hytron's Salem plant, and soldier 

in the Army of Production. 

Miss Fontaine concentrates her nimble fingers and 

keen young eyes (assisted by a microscope) upon 

spot-welding and assembling minute parts of a 954. 

On another floor, a Hytron engineer is giving lavishly, night and day, of his long training ant: 

experience as he designs and develops a new War tube in record time. The driving force urginc 

them - and all of us at Hytron - on to superhuman effort, stems from a single thought, a single 

purpose: to supply our courageous fighting men with tools to win. Hytron employees have bu 

one goal - a mounting flood of top-quality tubes to serve as the "hearts" of electronic ant 

radio equipment helping our boys to blast the way to speedy and permanent Victory. 
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Space charge factor in diodes 

On the Shot Effect 
Lieutenant de Vaisseau M. Surdin 
(Wireless Engineer, London, March 
1943) 

In a space -charged -limited diode, 
changes in emission current pro- 
duce changes in electron density 
distribution, and consequently in 
amplitude and cathode -distance of 
the potential minimum. Formulas 
for the resulting fluctuations in 
plate current are derived as func- 
tion of fluctuations of the emis- 
sion current, taking into account 
the influence of the space charge. 
The considerable smoothing effect 
of the space charge, when only a 
small fraction of the total emission 
current reaches the plate, is estab- 
lished, which smoothing effect di- 
minishes with approach to the 
temperature -limited region. 

In the diagram, S, is the space 
charge factor (ratio of the mean - 
square of the plate current in a 
space -charge -limited diode to the 
mean -square of the fluctuations of 
the plate current of a temperature - 
limited diode having the same 
mean plate current). The abscissa 
indicates E V2/kT; E V2, k, T being 
electronic charge, plate potential 
with respect to the potential mini- 
mum, Boltzmann's constant, and 
absolute temperature of cathode, 
respectively. It will be seen that 
the signal-to-noise ratio is most 
favorable when the tube is operated 
in region three. 

Hypothesis on the 
Origin of Cosmic Rays 
R. A. Millikan, H. V. Neher and W. H. 
Pickering (The Physical Review, 
April 1943) 

In a previous paper, the authors 
had presented their atom annihila- 
tion hypothesis of the origin of 
cosmic rays. This hypothesis as- 
sumes that an atom in interstellar 
space, and there only, has the ca- 
pacity of occasionally transforming 
the whole of its rest -mass energy 
into a charged particle pair-later 
established to be an electron pair- 
and that it is this transformation 
or annihilation of the atoms and 
the resulting electrons which are 
responsible for the cosmic rays. 

The rest -mass energy of an atom 
is the amount of energy inherent, 
in its mass when at rest, which may 
readily be computed from the mass- 
energy conversion formula. These 

energies are evaluated for the five 
known essential elements present in 
interstellar space; from them ener- 
gies and velocities of the originated 
electrons are derived. Taking into 
account the effect of the earth mag- 
netic field on moving electrons, the 
cosmic ray distribution was com- 
puted. 

It is the main object of the pres- 
ent article to compare experimental 
results of cosmic ray distribution 
with the calculated one, which com- 
parison seems to bear out the con- 
sequences of the hypothesis. 

Ultrashort-Wave Generation 
L E. Mouromtseff (Electrical Engi- 
neering, May 1943) 

This is the third article in a 
series on ultra -short waves, the 
first two dealing with electromag- 
netic theory and transmission lines, 
respectively. The four main types 
of uhf generators, conventional 
negative -grid generators, positive - 
grid oscillators, magnetrons and 
velocity -modulation generators are 
dealt with. 

On Polarization 
of Ionospheric Waves 
E. V. Appleton (Nature, London, 
Feb. 27, 1943) 

It is pointed out that the radio 
waves reflected by the ionosphere 
in northern temperate latitudes are 
approximately left-handed circu- 
larly polarized. This polarization 
may be demonstrated by receiving 
two linear polarized, 90 deg. out - 
of -phase components of the circu- 
lar wave by means of two loop 
antennas, beating the antenna 
outputs with a slightly different 
frequency, and comparing ampli- 
tude and phase relation of the two 
resulting frequencies. It is stated 
that the ground wave may be used 
for heterodyning, as the frequency 
of the reflected wave is being 
changed due to Doppler effect when 
the height of the reflecting layer 
in the ionosphere slowly reduces or 
increases at different times of the 
day. 

On Filtered Thermal Noise 
S. O. Rice (Journal of the Acous- 
tical Society of America, April 
1943) 

The input of a band pass filter 
is connected to a source of thermal 
noise, represented as the sum of 
sinusoidal components having the 
same amplitude but with random 
phase angles. A certain amount of 
noise energy will be dissipated in 
the one ohm output resistor during 
a predetermined time interval. If 
the starting point of the time in- 
terval is regarded as chosen at ran- 
dom, the dissipated noise energy 

becomes a random variable, with 
the length of the time interval as 
parameter. 

The article is concerned with the 
distribution of the dissipated en- 
ergy for varying starting point. 
Mean value and standard deviation 
-as well as the standard deviation 
of the difference between two ener- 
gies whose starting points are sep- 
arated by a given time interval- 
are determined as functions of the 
length of the time interval. Values 
of these functions corresponding to 
an ideal band pass filter and to a 
filter having an exponential char- 
acteristic are shown in a diagram. 

High Crystal Harmonics 
for Oscillator Control 
I. E. Fair (Bell Laboratories Record, 
April 1943) 

It is pointed out that the funda- 
mental resonant frequency of os- 
cillator crystals can not appreciably 
exceed 10 megacycles because the 
crystal required would have to be 
thinner than about six and a half 
thousandths of an inch. To obtain 
higher resonant frequencies, har- 
monics may be used, however, for 
higher harmonics the reactance of 
the crystal becomes negative which 
prevents them from being useful. 

By considering the equivalent 
circuit of a crystal, it may be seen 
that if the static capacitance is 
reduced, positive reactance for 
higher harmonics would result. 
A circuit accomplishing a reduction 
in the effective static capacitance 
has been designed, and oscillators 
have been built for frequencies as 
high as 150 megacycles using crys- 
tals with fundamental frequencies 
below 10 megacycles. 

Investigating 
Optical Wedges 
M. H. Sweet (Journal of the Op- 
tical Society of America, April 1943) 

An optical wedge is essentially 
any plate or sheet having system- 
atically varying light transmission 
properties, e.g. photographic mate- 
rial on a transparent basis and of 
gradually increasing shading. It is 
of interest to establish the light 
transmission of the different shades 
for various colors, and a color den- 
sitometer for investigating the 
spectral characteristics of optical 
wedges was therefore built. 

Light from an incandescent lamp 
is condensed, passed through a 
color filter and a section of the 
wedge, and is then incident on a 
photoelectric cell, the output of 
which is applied to a logarithmic 
amplifier and a meter. Adjacent 
sections of the wedge are measured 
successively and in combination 
with different color filters. The re- 
sults obtained are given and dis- 
cussed. 
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Anew and distinctly better type of home radio cim- 
bination was about ready to make its bow to the 
American public when war drafted the complete 
Motorola facilities. Had this static and noise -free 
F -M receiver been seen and heard by the general pub- 
lic, it would _lave aroused unqualified enthi. siasm ... 
whetted an appetite that wi'I have to be satisfied 
when Peace once again release electronic talents and 

BEAT 
NEW 

pHoNRGR 
CO APH.RAR0 MNAT 

skills war -sharpened fir radio's greatest progress and 
achievement. In the interests of national defense, 
Motorola is now deli' Bring the finest in F -M emer- 
gency broadcast and receiving equipment. You may 
look for notable scientific developments in F -M radios 
from Motorola engineers. We can't say when ... but 
we can say that no one will be ready sooner. 

Expect big things from Motorola! 

THE ARMY -NAVY "E"-Awarded for excellence in the p c,duc- 
tion )f Communicctiois Eatipment for America's Armec `3rces 

Motorola Radio Communications Systems 

esigned an ngineered to Fit Special Needs 
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LATEST 

NEWS FROM WASHINGTON 
Concerning the Electronic Industries 

SIX -BILLION -DOLLAR ARMY -NAVY ELECTRONIC PROGRAM IN 1943 -44 --The manufacturing 
industry producing electronic and radio equipment, components and parts faces a very 
busy and heavy year of war production during the 1943-44 governmental fiscal year 
starting next July 1, on the basis of the new Army and Navy appropriations which are now 
being approved by Congress. The Navy plans on the expenditure of around $2,000,000,000 
for electronic and radio equipment and parts, and the Army Signal Corps is projecting 
procurement of approximately $4,000,000,000. This means that the industry will be 
operating at quite full capacity although it is possible that a number of the small 
concerns for standardized parts and simpler types of components may not be called into 
the picture because the Army and Navy requirements are for the production of the highly 
specialized and more intricate types of electronic and radar and radio apparatus and 
equipment. 

MANUFACTURERS WITH PRODUCTION KNOW-HOW WILL BE LOADED-Electronic manufac- 
turers with competent engineering staffs, expert managements, and "know-how" in produc- 
tion will get the call for the lion's share of the Armed Services' procurement awards. 
The Navy program for the construction of 27,642 airplanes will be a major portion of the 
radar and radio procurement total. It is estimated that it costs about $20,000 to equip 
a large airplane with radio and about $30,000 for radar. The Bureau of Ships is receiv- 

ing a budget of around $160,500,000 for radio and radar parts under the maintenance and 

repair program of the Navy. Naval Communications is to obtain about $3,500,000 for new 

shore stations and the Coast Guard is receiving $5,645,000 for communications equip- 

ment, including a substantial amount for telephone and telegraph facilities, besides 
radio equipment and parts. 

GENERAL OLMSTEAD LAUDS PERFORMANCE OF RADAR IN NORTH AFRICA-Citing that "the 
demands of this war upon military communications are something to stagger the imagina- 

tion," Major General Dawson Olmstead, Chief Signal Officer of the Army, reporting on 

his recent 28,000 -mile tour of inspection of the African, Middle Eastern and China - 
India -Burma theatres of operation, paid high tribute to the American designers and 
manufacturers of radio equipment which, he said, had stood up to an unprecedented degree 
under the conditions of desert warfare. The radar apparatus was to a large degree 
responsible for the high level of security of American troops from German air attacks and 
the effective results achieved by the Army Air Forces. General Olmstead, who traveled 

by plane for more than 165 hours, as well as by jeep and on foot, related that two of the 

Signal Corps mobile field headquarters radio stations, carried in one truck and trailer 

and which can transmit over long distances by Morse code and by voice, were used for the 

first exchange of messages between General Montgomery and General Alexander as the 

British Eighth and First Armies closed in on the Nazis from eastern and western Tunisia. 

SIGNAL CORPS RADIO SETS PLAY NOTABLE ROLE-The product of the American radio 
manufacturing industry proved its worth to the highest degree and operated distinctly 

better under combat conditions in North Africa than in domestic maneuvers in the United 

States, declares another Signal Corps observer in North Africa, Lieut. Col. A. A. 

McCrary, Chief of the Procedures Coordination Branch under General Olmstead. The five - 

pound "walkie-talkie," originally demonstrated in 1942 for Prime Minister Churchill, 

has proved outstanding for infantry patrols and other front-line troops who find the 

set as easy to use as a telephone handset. Another important type of apparatus is the 

"cavalry guidon" set with its longer range which can be used by ground troops or motor 

vehicles. The system of static -free radio equipment, designed by the Signal Corps to 

overcome noise and interference of battlefield conditions, has come through with flying 

colors for the Armored Force and Field Artillery. 
MISCELLANY-Captain Stanley F. Patten, who as Assistant Director of the Navy 

Bureau of Ships Radio Division contributed such a major share to the rapid growth of radio 

development and procurement for the Navy, has just gone to command duty at sea (the 

ambition of every regular Navy officer during war) . Commander D. F. J. Shea, USN, and 

Lieut. Comdr. Ralph T. Brengle, USNR, are now the Assistants to Captain Jennings B. Dow, 

Head of the Division. . FCC Chairman James Lawrence Fly predicts that the new post- 

war radio technical planning body, now proposed by the IRE, will get under way within a 

few weeks. . . . Despite controversy with Congress, FCC is assured of next year's 

appropriations of $7,609,914 by its approval by the Senate. . . . WMC Chairman McNutt 

emphasizes potential reservoir of 4,000,000 women now registered with USES for war 

industries, including radio and electronics. 
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WHAT'S NEW 
Devices, products and materials the manufacturers offer 

Vibration Testing Machine 
Waugh Laboratories, 420 Lexing- 

ton Avenue, New York, have devel- 
oped a unit designed to create vi- 
brations of known characteristics. 
These vibrations are applied for 
breakdown testing of any apparatus 
that is normally subject to vibra- 
tion failure. The machine is of a 
positive mechanical nature, uses no 
unbalanced weights and has full 
amplitude, frequency and wave 
form control. Frequencies as high 
as 6000 cycles per min. and ampli- 
tudes of 0 in. to 0.0625 in. are at- 
tainable. The frame is steel welded 
and the unit weighs 10 lbs. 

Rumiditg Test Chamber 
A low and high temperature test 

chamber mañufactured by Amer- 
ican Coils Co., 25-27 Lexington St., 
Newark, N. J., is now produced with 
automatic humidity control. The 
standard humidity range is ambient 
to 140 deg. F., ambient to 90 per 
cent relative. The unit embodies 
as an integral part, equipment for 
mechanical refrigeration and elec- 
trical heating with a temperature 
range of - 67 deg. F. to + 160 deg. 

F. Positive forced air circulation 
can be varied in volume and tem- 
peratures are thermostatically con- 
trolled. 

Extruded Plastic Tubing 

Unusually flexible and possessing 
both high dielectric and tensile 
strengths, Iry-O-Lite tubing man- 
ufactured by Irvington Varnish & 
Insulator Co., Irvington, N. J., is 
readily applicable as wiring insula- 
tion. One application prevents 
shorts and grounds on solderless 
terminals and connectors. The ma- 
terial is heat resistant and its di- 
electric strength both wet and dry 
permits the use of thinner -walled 
tubing than is ordinarily possible. 
Available in six easily distinguished 
colors. 

Cold Cathode 
Lighting Transformer 

Cold cathode lighting, using a 
minimum of critical materials has 
been successfully tested in many 
war production plants throughout 
the country. Cold cathode tubes of 
20 to 25 mm. diameter can be used 
in multiple parallel strips, and 
curved to follow the contour of a 
building or production line. The 
brilliant bright light can be color - 
mixed to make inspection work 
stand out in relief. Announced by 
Acme Electric & Manufacturing Co. 
of Cuba, New York, is a new style 
cold cathode lighting transformer 
especially designed for industrial 
applications. Capacity of 120 milli- 
amperes in 3000, 4000, 6000, 9000, 
12000, or 15000 volt secondaries. 
Strictly a heavy duty, vibration 
proof unit, with standard conduit 
box for primary connection and 
built-in parallel electrode housings 
for direct connection of cold cath- 
ode tubes. Installations under test 
have shown continuous operation 
of 20,000 hours and more without 
appreciable loss in light output or 
replacement of tubes. 

3 -in. Oscilloscope 

Model 553, 3 -in. cathode ray os- 
cilloscope has been announced by 
Radio City Products Co., Inc., 127 
W. 26th St., New York. Switching 
arrangement permits applying in- 
put either directly to deflection 
plates or to input of the amplifier. 
Position and stable locking of the 
image can be obtained with either 
the vertical signal or any external 
signal. The high gain amplifiers 
use television tubes for maximum 
sensitivity and have a response of 
± 3 db between 20 and 100,000 cy- 
cles. The built in sweep has a range 
of 15-22,000 cycles with good lin- 
earity. 

Precision Resistors 
These slotted -terminal, high -ac- 

curacy resistors were designed to 
meet the requirements of precision 
apparatus where available area is 
at a minimum and weight impor- 
tant. Type P-2 has one-half watt 
rating with a maximum resistance 
of 500,000 ohms and measures She in. 
long with a diameter of She in. Type 
P-4, with a one watt rating, has a 
maximum resistance of one meg- 
ohm, measures 1 in. long and 916 in. 
in diameter. Terminals on both 
types are .025 hot tinned copper, 
slotted to take stranded or solid 
wire. Products of Instrument Re- 
sistors Co., Little Falls, N. J. 
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BEHIND THE 
THAT IS ELE 

Superior works for the unglamor- 
ous engineer - the man who is posed 
with the problem of developing and 
producing the stuff that "tomorrow's 
dreams are made of." 

Superior cathode sleeves and anodes 
are unglamorous too, if you look at them 
as just millions of pieces of small metal 
tubing. But to the war on every front, 
and to the men and women on the pro- 
duction lines of the radio and electronic 
industry, these precision engineered 
sleeves are often the difference between 
top performance in the field and a dead 
tube-they are the engineers' blue -print 
come alive-these unglamorous Superior 
cathodes and anodes. 

Our automatic production machinery 
spits cathodes out as fast as a machine 
gun; our smallest standard size to date 
is .010. 

SUPERIOR - the big name in cathodes 
and anodes today ... and tomorrow. 

Hands on America's production lines 
insert more Su erior seamless and 
patented Lockeam cathode sl 

into electronic equipment than 
those of any other manufacturer. 

SUPERIOR TUBE CO. 

R 

CS 

NORRISTOWN, PENNSYLVANIA 
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New Cas -Tight Terminal 
This gas -tight terminal, develop- 

ed for use on radio coaxial cables, 
is equally applicable in other places 
where an insulated terminal is re- 
quired for equipment in a sealed 
container. The seal is obtained by 
fusion of glass to metal. A metal 
alloy of suitable coefficient of ex- 
pansion is used. 

The unit shown is installed on 
the end of a Vs in. coaxial cable, 
and is priced at $6. Other sizes are 
available. Product by Victor J. 
Andrew Co., 363 E. 75th St., Chi- 
cago. 

Model RFO-5 Oscillograph 
The Hickok RFO-5 oscillograph 

has been developed to handle de- 
velopment and servicing problems 
in frequency modulated, amplitude 
modulated and television receivers. 
It has a self-contained wide band 
(100 to 900 kc sweep) frequency 
modulated oscillator (basic fre- 
quency 23 mc) for frequency modu- 
lated and television servicing, 
which can be modulated if desired 
from an external frequency source. 
It also has a narrow band (10-30 
kc sweep) frequency modulated 
oscillator with a basic frequency of 
1000 kc for visual alignment on am- 
plitude modulated receivers, de- 
modulators, etc. Provides a mixer 
circuit, demodulator-video ampli- 
fiers, signal tracer, etc. A design 
feature permits its use as a visual 
vacuum tube peak voltmeter having 
a range of 0.2 to 1000 volts at any 
frequency. Manufactured by The 
Hickok Electrical Instrument Co., 
10514 Dupont Ave., Cleveland, Ohio. 

Speedex Wire Stripper 

The Speedex Wire Stripper is an 
effective tool for quickly stripping 
insulation from any type electric 
wire. It can be used as a production 
tool or for occasional spot stripping 
and cutting. 800 to 1000 wires per 
hour can be obtained. A special 

model is available with "hold -open 
feature" for stripping fine stranded 
wires. It automatically holds jaws 
open until wire is removed, and 
strips without crushing. Manufac- 
tured by Wood Specialty Manufac- 
turing Co., Rockford, Ill. 

Sealed Switches 

The Allied Control Co., 2 East 
End Ave., New York, is sealing its 
A3 and A5 switches in Bakelite 
cases to protect their contacts 
against dirt, dust, sand and oil, a 
great factor in switch failure. The 
contact arrangements are single 
pole single throw, non inductive, 50 
amperes at 12 and 24 volts dc and 
110 volts ac. Operate at a pressure 
of 1y to 31 lbs. The switches weigh 
but 5 ounces and measure 11%6 in. x 
115/16 in. by 11%2 inches. 

Feed -Through 
Terminal Block 

A new multiple terminal block, 
for sub -panel and chassis construc- 
tion, with feed -through terminals, 
has just been announced. This ter- 
minal block is designed to meet 

present-day demands of electronic 
and electrical design, which re- 
quire external terminals because of 
their wiring simplicity and other 
advantages. The terminal block con- 
sists of individual feed -through ter- 
minals mounted in Bakelite which 
are permanently held in a metal 
strip in any combination desired. 
Factory production now includes 
blocks having any number of units 
between 1 and 10. Terminals have 
ample clearances and leakage dis- 
tances for circuits carrying up to 
300 volts, 20 amperes. Curtis De- 
velopment and Manufacturing Co., 
i N. Crawford Ave., Chicago. 

Polectron Synthetic 

Polectron is the name of the new 
synthetic material which can serve 
as mica replacement, manufactured 
by General Aniline & Film Corp., 
230 Park Avenue, New York. It is 
claimed to possess many of the 
qualities which mica possesses for 
electronic equipment and is obtain- 
able in sheets that are uniform in 
thickness within 1/10,000 of an inch. 
It resists heat, moisture and oil and 
has the toughness which condenser 
processing requires. These proper- 
ties together with low -loss charac- 
teristics provide one means for re- 
lieving the mica shortage situation. 

Small -Size Capacitors 

The Micamold Radio Corpora- 
tion, 1087 Flushing Ave., Brooklyn, 
N. Y., announces a small -size ca- 
pacitor which is destined to find 
widespread application in compact 
radio, sound and electronic equip- 
ment. This newly developed, small 
capacitor, known as the Type 338, 
has body dimensions 3/4 in. long by 
7Qs in. wide and '4 2 in. thick, and is 
available in capacities up to .01 
mid., with a rating of 120 volts do 
working. Because it is hermetically 
sealed, the 338 will operate satis- 
factorily under highly humid condi- 
tions. It has been approved in a 
series _of tests, including immer- 
sions tests, meeting rigid govern- 
ment specifications. 

108 ELECTRONIC INDUSTRIES June, 1943 

www.americanradiohistory.com



Wherever man goes . . the 
two-way radiotelephone enables him to con- 
verse freely with those ashore. This medium 
of communication is new, conveys conver- 
sations clearly, quickly, certainly. After the 
war you will be using the two-way radiotele- 

phone extensively both in your business and 
social activities on land, sea and in the air. 
So remember this name -Jefferson -Travis. We 
have pioneered in the radiotelephone field and 
have perfected this electronic device for use 
by the United Nations throughout the world. 

JEFFERSON -TRAVIS 
RADIOTELEPHONE EQUIPMENT 

NEW YORK WASHINGTON BOT ON 
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NEW P%TENTS ISSUED 

Note: Date application was Filed shown 
by (F). Date patent Issued, (I). For 
the reader's convenience, patents most 
recently issued are presented first 
within their specific classifications. 

FREQUENCY MODULATION 

FM Receiver -The band width of 
the resonant circuit in an FM re- 
ceiver is increased with increasing 
signal strength by connecting en- 
ergy absorbing means across the 
terminals of the resonant circuit. 
The energy absorbing means are 
directly responsive to the ampli- 
tude of the current in the resonant 
circuit but unaffected by the fre- 
quency thereof, and provide for 
automatic loading of the resonant 
circuit. E. H. Armstrong, (F) Jan. 
12, 1940, (I) May 4, 1943, No. 
2,318,137. 

Eliminating Frequency Drift - 
In FM transmitters, small irregu- 
larities in oscillator frequency may 
cause considerable variations in the 
transmitted frequency because of 
the multipliers inserted there be- 
tween. It is proposed to beat a 
frequency - modulated multiple of 
the original wave with an unmodu- 
lated multiple derived from the 
same oscillator so as to compensate 
for frequency changes in the oscil- 
lator. E. H. Armstrong, (F) Aug. 2, 
1940, (I) March 30, 1943, No. 2,315,- 
308. 

Frequency Modulation System - 
To allow the modulation to prop- 
erly fill the channel and not to ex- 
ceed it on either side, the carrier is 
given a frequency shift in accord- 
ance with the dissymmetry of the 
peak voltage of an unsymmetrical 
modulating wave. Under these cir- 
cumstances, the negative and posi- 
tive peaks of the modulating wave 
hit the upper and lower frequency 
deviation limits at the same time, 
affording a higher percentage mod- 
ulation. Suitable transmitter and 
receiver circuits are claimed. M. G. 
Crosby, RCA, (F) Sept. 26, 1940, (I) 
March 30, 1943, No. 2,315,050. 

Compensating Amplitude Modu- 
lation -The amplitude modulation 
of a frequency modulator, intro- 
duced by variations of the resistive 
component of reactance tube 14, 
is compensated for, thus avoid- 
ing the necessity for a limiter. 
Tube 24 acts as a varying load 
on the oscillator tank circuit 

Summaries of inventions relating to electronic uses 

9, 10, and accomplishes the de- 
sired compensation if grid 26 is 
energized with properly phased au- 
dio voltage of suitable amplitude, 
causing the damping by tube 24 
to be equal and opposite in phase 
to the damping caused by control 
tube 14. The desired effect may be 
obtained by inserting tube 24 so 
that it causes the plate voltage of 
the oscillator tube to vary at an 
audio rate. Also, one tube can be 
so connected as to perform both 
the functions of generating oscilla- 
tions as well as compensating for 
amplitude variations. J. A. Rankin, 
RCA, (F) Nov. 19, 1940, (I) March 
16, 1943, No. 2,314,161. 

TELEVISION AND PIC- 
TURE REPRODUCTION 

Image Reproducer -Organic va- 
por is generated in a cathode ray 
tube to deposit on its electrode a 
coating whose thickness depends 
upon the intensity of infrared rays 
impinging upon the electrode. An 
electron beam scans the electrode 
to produce a train of signals repre- 
sentative of the intensity of the in- 
frared rays. G. A. Morton, RCA, (F) 
Sept. 28, 1940, (I) May 11, 1943, No. 
2,319,195. 

Facsimile System -The floating 
detector circuit 5 and 6 applies the 
signal to both tubes. Control elec- 
trode 27 is maintained at a prede - 

r 
-..,a10 

j.or,ct,ira 
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termined potential, the signal being 
applied through resistor 25. W. R. 
Koch, RCA, (F) Sept. 30, 1940, (I) 
May 11, 1943, No. 2,319,139. 

Television Projector - Cathode 
ray tube 3 is provided with an 
outer wall portion 14 and an inner 
wall portion 15, which latter is cov- 
ered with a light reflecting silver 
layer 17. The evacuated space 16 

between the two wall portions is 
filled with a thin layer 18 of 
paraffin, or of another substance, 
the light dispersion of which de- 
pends on its temperature. The light 
from source 1, upon passing 
through condenser 2, passes through 
paraffin layer 16, is reflected by 
silver layer 17 and again passes 
through the paraffin layer before 
reaching projection objective 27, 
prism 28 and viewing screen 29. 
The optical arrangement is so ad- 
justed that the light intensity on 
viewing screen 29 is a maximum 

when the dispersion of the paraffin 
layer is a minimum and decreases 
with increasing dispersion. The dis- 
persion of paraffin is dependent on 
its temperature which in turn is 
controlled by the amount of elec- 
trons impinging on the paraffin 
layer. The scanning beam is modu- 
lated with picture signals and de- 
flected in a conventional manner. 
P. T. Farnsworth, Farnsworth Tele- 
vision and Radio Corp., (F) Sept. 7, 
1940, (I) March 30, 1943, No. 2,315,- 
113. 

Supersonic Television Receiver 
-The effective part of the super- 
sonic cell is made sufficiently long 
that at any instant there will be 
represented by the compressional 
wave in the cell as many elemental 
areas as there are in a scanning 
line. It is, therefore, possible to 
project as many elemental areas 
simultaneously as correspond to a 
scanning line. The optical system, 
consisting of two rotating mirror 
drums, is so constructed that a 
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FLAX POLYSTYRENE 
IN SEVERAL OF ITS FORMS AND USES... 

High -frequency circuits insulated with Plax 
Polystyrene have the highest efficiency. This 
has been proved in the field. 
Zero water absorption ... complete freedom 
from adverse effects by acids, alkalis, alcohol, 
stack gases, weather, etc.... the dielectric 
strength of high-grade mica ... the low di- 
electric loss of fused quartz ... all combine to 
make Plax Polystyrene in any of its various 
forms the best high -frequency insulation ever 
made. 
Many companies buy Plax Polystyrene sheets, 
rods, and tubes to machine into antenna com- 
ponents, stand-off insulators, buss bars, win- 
dows, etc. Details regarding your own possible 
applications, and a bulletin on machining, 
are immediately available. 

PLAX POLYSTYRENE 
SHEET, ROD, TUBE 
Sheets range in thickness from .010' to 
1h', and in widths and lengths to 
order ranging from 4' x 48' to 12' x 

18'. Rods come in diameters from s.Fi' 

to 4 X'. Tube inside diameters range 
from y ' to 2'. Lengths as required. 
4' lengths in stock. 

PLAX POLYSTYRENE 
Electrical Properties 
Arc resistance (ASTM1D-495- 
38T) sec 240-250. Dielectric 
strength, volts/mil: 

.005 thick =3500 

.010' thick =2500 

.015' thick =2200 

.125' thick =500-700 
Frequency Dielectric Power 

Cycles Constant Factor 
60 2.5-2.6 .0001-.0002 

1,000 2.5-2.6 .0001-.0002 
1,000,000 2.5-2.7 0001-.0004 

PLAX 
POLYSTYRENE 
Machined Parts 
Here are a few of the 
multitude of standard 
and special parts which 
Plax machines to order. 
Sizes are large to tiny. 
Production is rapid and 
accurate. 

PLAX 
Polyflex Sheet 
Here is a punched roll of 
this new, tough, flexible 
sheet, produced from 
.001" to .020' thick, cut 
in rolls up to 20" wide. 
Unsurpassed for con- 
densers, cable, and bat- 
teries. 

PLAX 
Polyflex Fiber 
Another new Plax de- 
velopment is this tough 
and flexible fiber, pro- 
duced from 10" to 
.060' thick, with proved 
possibilities for cable 
wrapping and other 
critical high -frequency 
insulation applications. 

For less critical applications, 
we manufacture acetate bu- 
tyrate sheets, rods and tubes. 

e 
N 

133 WALNUT ST. 
HARTFORD, CONN. 
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whole scanning line is illuminated, 
or parts of two successive lines 
making up the length of one line. 
Also, the light path is such that 
the tone value representing an ele- 
mental area of the field of view is 
projected onto a corresponding and 
stationary part of the viewing 
screen, though the compressional 
wave continuously moves through 
the liquid. G. W. Willard, Bell Tele- 
phone Laboratories, Inc., (F) March 
11, 1941, (I) March 30, 1943, No. 
2,314,960. 

Television Screen Arrangement 
-An optical image is formed on 
the photo -electrically active sur- 
face of double -sided mosaic screen 
2. The photo -electrons emitted are 
drawn off on to the positive an- 
nular electrode 3 and a positive 
electrostatic image of the object 7 
is thus formed on screen 2. The 
side of the transparent, photo- 
electrically active screen 4 remote 
from the mosaic screen is scanned 
by a spot of light 9, and the elec- 
trons liberated thereby move to- 
wards the mosaic elements imme- 
diately opposite the point at which 
they are produced, neutralizing the 
charges on elements in turn and 
inducing potentials in the grid of 
wires constituting the signal plate 

6 

and capacitively connected to the 
mosaic elements. The signal plate 
is connected to resistance 5. Other 
embodiments are described, the es- 
sential feature being the provision 
of auxiliary electrode 4 cooperating 
with the mosaic screen by a trans- 
ference of electrons brought about 
by a scanning beam of light, X-rays 
or other electro -magnetic waves. 
If a negative electrostatic image is 
produced, the scanning procedure 
will have to be suitably modified 
to reverse the direction of electron 
transfer. H. G. Lubszynski, Electric 
& Musical Industries, Ltd., (F) 
Sept. 10, 1936, (I) March 23, 1943, 
No. 2,314,648. 

Two -Way Television and Speech 
Transmission -Television signals 
are transmitted over a single trans- 
mission channel in opposite direc- 
tions during non -concurrent time 
intervals. Speech signals are trans- 
mitted over two additional trans- 
mission channels. One of the two 

subscribers controls switching 
means conditioning the system 
either for transmitting television 
images from one terminal station 
to the second, or vice versa. In a 
third position of the switching 
means the direction of transmis- 
sion of the television signal is re- 
versed under control of speech sig- 
nals, and in a fourth position, the 
direction of signal transmission is 
automatically periodically reversed 
under control of a rotating com- 
mutator. S. B. Wright, Bell Tele- 
phone Laboratories, Inc., (F) Aug. 
24, 1940, (I) March 23, 1943, No. 
2,314,471. 

Color Filter Arrangement -Two 
different color filters 16 and 40 are 
employed at transmitter and re- 
ceiver, respectively. At the trans- 
mitter, a double interlaced scan- 
ning pattern is used, and the 
boundary line between different 

TRANS ITTER RECEIVER 
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colors closely follows the motion of 
the scanning beam. Consequently, 
the charge accumulated by a par- 
ticular mosaic element before scan- 
ning is representative of two suc- 
cessive color components of the 
picture, and so are the picture sig- 
nals transmitted. At the receiver, 
color disc 40 is so phased with re- 
spect to color disc 16 that the pur- 
ple filter of disc 40 is effective when 
mosaic elements representing blue 
and red charges are being scanned, 
and similarly with respect to the 
other color components. It is shown 
that this system permits reproduc- 
tion in natural colors due to the 
qualifications of the human eye to 
combine the stimuli of certain two 
colors to give the sensation of a 
third one. Other color combina- 
tions for the two discs may be 
chosen. M. Cawein, Farnsworth 
Television & Radio Corp., (F) Aug. 
15, 1941, (I) March 9, 1943. No. 
2,313,224. 

MISCELLANEOUS 

Multifrequency Oscillator -A 
number of non-linear feedback 
channels are provided in an oscil- 
lator. These channels maintain one 
fundamental frequency each and at 
the same time, due to their non - 
linearity, generate an upper har- 
monic thereof. The channels in- 
clude an element sharply resonant 
to the associated harmonic as well 
as amplitude limiting means, actu- 
ated only by oscillations having a 
harmonic relationship to those 

maintained by the particular chan- 
nel. R. C. Fisher, (F) April 7, 1941, 
(I) May 11, 1943, No. 2,318,936. 

Electron Discharge Device -A 
pair of aligned and suitably ar- 
ranged electrodes for directing 
electrons in a discharge device 
along parallel paths throughout the 
region between the electron gun 
and a control electrode. A. L. Sam- 
uel, Bell. Tel. Labs., (F) Oct. 28, 
1941, (I) May 4, 1943, No. 2,318,424. 

HF Resonator - The excitation 
means of the hollow body resona- 
tor is mounted at a point in an off - 
centered relation to the total reso- 
nating space, so as to cause the 
resonator to oscillate at a predeter- 
mined multiple of its fundamental 
resonating frequency. A. H. Ryan, 
Westinghouse Electric & Mfg. Co. 
(F) Aug. 13, 1940, (I) May 4, 1943, 
No. 2,318,106. 

Feedback Circuit -It is intended 
to vary the feedback in an ampli- 
fier circuit for audio or radio fre- 
quencies and at the same time keep 
the amplification constant, so that 
the effective band width or selec- 
tivity may be controlled independ- 
ently of amplification. For this pur- 
pose two anodes 19 and 21 are so 
connected as to provide positive 
feedback and output potential, re- 
spectively. The variable potential 
on grid 20 controls the division of 
the electron current between the 
two anodes, and consequently the 
amount of feedback and output, in 

such a way as to keep amplifica- 
tion constant. An inverse feedback 
circuit deriving its potential from 
anode 19 may be added. The poten- 
tial of control grid 20 can be sup- 
plied by a rectified output signal, 
e.g., if pass range adjustment for 
control of background noise or 
needle scratch suppression is de- 
sired. H. Boucke, Patents Research 
Corp., (F) March 29, 1940, (I) March 
30, 1943, No. 2,315,043. 

Delay Circuit -A special circuit in- 
cluding an electron tube is de- 
scribed which delays a pulse for 
the time of its duration, so that the 
delayed pulse starts at the end of 
the original pulse. K. R. Wendt, 
RCA, (F) May 25, 1940, (I) March 
16, 1943, No. 2,313,906. 

(Continued on page 198) 
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TYPICAL EXAMPLES OF 

MYIKROY APPLICATIONS 

Stand-off Insulators 
Variable condensers 

Tube and Crystal Sockets 

Mounting strips 
Structural supports 
for radio circuits 

Plug-in bases 

insulated couplings 
Lead-in insulators 

Antenna reel insulators 
Motor generator 

brush holders 
Padding condenser supports 

High voltage arc shields 
Oscillator circuits 
Fixed condensers 

Impregnated resistors 
Radio firequency coil forms 

Radio frequency 
panel assemblies 

Radio frequency switches 
Relay bases and arms 

DOESN'T DRINK! 
One of the many reasons why MYKROY is a more efficient insulating material is that 
MYKROY is non -porous. Its superior mica and specially prepares glass are fused in 

intimate molecular contact. Hence, hydroscopüc absorption and adsorption of oils, 
vapors or moisture are virtually nil. Surface treatment and impregnation are not 
needed. 

This advance over old-style ceramics makes MYKROY a more dependable in- 
sulator under conditions of heat and humid':ty ... whether in steaming jungle, dense 
ocean fog or the acid -laden vapors of a submarine.. 

MYKROY dissipates negligible electrircal energy throughout the entire range of 
frequencies. It bonds inherently with metals, and will not warp. MYKROY combines 
extreme lightness in weight with mechanical strength comparable to cast iron. It can 
be machined or molded with great precision. 

Ask our engineers for detailed specifications concerning MYKROY-the perfect 
insulation for today's more exacting needs. 

*ABSORPTION FACTOR .02% IN 46 HOURS 

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

M/+CE EXCLUSIVELY BY 70 CLIFTON BOULEVARD CLIFTON, NEW JERSEY 
Chicago: 1917 NO. SPRINGFIELD AVENUE TEL. Albany 4310 
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ASSOCIATION SEWS 
RMA War Production 
Conference 

The Radio Manufacturers Asso- 
ciation War Production Conference, 
set for June 10 at the Palmer House, 
Chicago, will bring together many 
principal business executives and 
engineers and top-ranking govern- 
ment officials for a consideration of 
immediate and future problems 
having to do with military and ci- 
vilian electronic matters. Included 
will be the annual meeting of RMA 
at which president Paul V. Galvin 
will preside. Heading the govern- 
ment delegation at the War Produc- 
tion Conference will be Chairman 
James L. Fly of FCC. Other govern- 
ment officials who will participate 
include Director Ray C. Ellis, of the 
Radio and Radar Division of WPB; 
Chief Frank H. McIntosh of the Do- 
mestic and Foreign Radio Branch, 
WPB Radio and Radar Division; 
Kenneth Campbell, Trade Relations 
Advisor of the Board of Economic 
Warfare; Ralph D. Camp, in charge 
of exports under the WPB Radio 
and Radar Division, and others. 
Manpower and draft problems, 
maintenance of radio receivers of 
the public in wartime, export, post- 
war planning and many other im- 
portant industry problems also will 
be discussed at division, committee 
and group meetings during the one - 
day, streamlined gathering. 

Rochester Fall Meeting 
The Rochester Fall Meeting Com- 

mittee of the Institute of Radio En- 
gineers and the RMA Engineering 
Department plans to hold another 
one -day War Radio Conference, No- 
vember 8, at the Sagamore Hotel, 
Rochester, N. Y. 

While the program and financing 
plans are not complete they are be- 
ing formulated at this time and the 
committee invites suggestions. 

Virgil M. Graham, P. O. Drawer 
431, Emporium, Pa., is chairman of 
the Rochester Fall Meeting Com- 
mittee, and H. J. Klumb, 89 East 
Avenue, Rochester, is treasurer. 

Conventions and 
Meetings Ahead 
Institute of Radio Engineers (W. B. 

Cowilich, 330 W. 42nd St., New 
York), June 2, Old Timers' dinner 
meeting, Riggs Restaurant, 43 
West 33rd Street, New York. 

Radio Mfrs. Assn., also Assn. of 
Electronic Parts & Equipment 
Mfrs., June 10, Palmer House, 
Chicago. 

Radio Club of America (11 West 
42nd Street, New York). June 10, 
Columbia University, New York. 

American Society of Mechanical 
Engineers (Ernest Hartford, 29 
West 39th Street, New York), 
June 14-16, Los Angeles, Cal. 

American Association for the Ad- 
vancement of Science, 27 Wash- 
ington Square, New York, June 
14-19, Corvallis, Oregon. 

American Mathematical Society, 
June 16-17, Corvallis, Oregon. 

American Institute of Electrical 
Engineers (H. H. Henline, 29 
West 39th Street, New York) ; 

National Technical Meeting, June 
21-25, Cleveland, Ohio. 

American Society for Testing Ma- 
terials, June 28 - July 2, Pitts- 
burgh. 

Society for Measurement and Con- 
trol, New York Section Meeting, 
June 29, New York. 

Associated Police Communication 
Officers, Inc. (Buffalo, New 
York), July, Buffalo, New York. 

Electrochemical Society (C. G. Fink, 
Columbia University, New York), 
Oct. 13-16, New York, Hotel Penn- 
sylvania. 

American Welding Society (Miss 
M. M. Kelly, 29 West 39th Street, 
New York), Oct. 18-21, Chicago. 

Society of Motion Picture Engineers 
(Sylvan Harris, Hotel Pennsylva- 
nia, New York), Oct. 18-22, Holly- 
wood. 

National Electrical Manufacturers 
Association (W. J. Donald, 155 
East 44th Street, New York), 
Annual Meeting, Oct. 25-29, Wal- 
dorf-Astoria Hotel, New York. 

American Institute of Chemical En- 
gineers (50 East 41st Street, New 
York), Nov. 15-16, Pittsburgh. 

ELECTRONIC MARKETING -FEATURES IN THIS ISSUE 

Postwar Industrial Planning... . Finding Markets that Will 
Grow as War Production Load Drops Off 

Page 
Planning for Future Electronic Markets 85 

What are most logical presently available outlets 
Looking Ahead to Postwar Electronic Marketing 84 

Probable scale of output after the armistice 
Engineers Needed as Marketing Executives 82 

The place of engineering brains in selling 
Electronic Uses in Industry 72 

Complete bibliography of actual applications 
compiled from 20,000 references 

Servicing Industrial Equipment 88 
Locating and serving the replacement markets 

How Contract Renegotiation Works 50 
How government regulations affect renewal business 

The Food Industry as a Potential Market 54 
Where and how electronic devices are being used 

Proposals for Postwar Radio Planning 78 
How proposed allocations will affect markets 

The Radio Industry in Wartime 79 
Statistics of military and civilian markets 

Role of UHF After the War 58 
Planning for the use of an expanded spectrum 

AND SPECIAL COLOR SUPPLEMENT 

War Production Chart of the Electronic Industries 
With statistics of military and civilian production and uses 
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c5iter.setztef 
... AND THE 

BATTLE OF PRODUCTION 

HOEMAKER stick to thy last" may have been 
good advice once ... but it doesn't apply in the 

Battle of Production, where the ability of American 
industry to enter new fields and make new things 
has amazed the world. 

Take Rola, for example. Recognized for years as a 

leading maker of Sound Reproducing Equipment, 
Rola's principal war assignment became the manu- 
facture of various types of transformers for the 
intricate communications systems of our Army and 
Navy Air Forces. 

The specifications were unusually "tough" but Rola 
was equipped to do the unusual. Calling upon the 
skill and ingenuity of its people and upon an expe- 
rience that dates from the very beginning of Radio 
Communications, Rola "tooled up". New machines 

were designed, new methods and processes devised, 
new tests and inspections employed, so that today 
the name "Rola" on a transformer is as much a 

hall -mark of quality as it is on the 25,000,000 radio 
loud -speakers that Rola has produced. 

If transformers are a part of any product you are mak- 
ing, Rola solicits an opportunity to discuss your re- 

quirements with you. Many of the country's foremost 
prime producers of communications equipment have 
found our product and our performance eminently 
satisfactory. We are sure you would, too. The Rola 
Company, Inc., 2530 Superior Ave., Cleveland, Ohio. 

RECEIVER OUTPUT MODULATION MICROPHONE 

FILAMENT AUDIO INPUT RADIO STAGE POWER CHOKE COILS 

HEAD SETS RELATED ELECTRONIC ITEMS 

L 
MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT 
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T ELRAD ii i I \ N 
CR YSTAL-CONTROLLED 

FREQUENCY METERS 
Secondary Standard 

tOC paaegTNCYaTANDAe 

'' 3 \i! 

raie c. 6Att aae?. encAtO 

Portable 
or A. C. 
Models 

For Field, Aircraft, Marine, 
Factory, Laboratory or Shop Use 

Extremely easy to operate. No calibra- 
tion or tuning charts necessary. 

Transmits accurate frequency carrier 
signals every 10 KC and every 100 KC 
from 100 kilocycles to 45 megacycles; 
also marker carriers every 1000 KC from 
1 megacycle to 120 megacycles. Also 
used for frequencies of less than multi- 
ples of 10. 

Sets transmitters that are not crystal 
controlled on any desired frequency. 

Checks accuracy of field or production 
oscillators, signal generators and fre- 
quency meters not crystal controlled. 

Checks frequency characteristics of crys- 
tal controlled transmitters, receivers. 

Aligns and calibrates receivers in both 
I.F. and R.F. stages. 

Monitors transmitted signals. 

"ON-OFF" Switch permits use of modu- 
lated or unmodulated signal. 

Portable Model 18C illustrated is equipped 
with Bliley dual -frequency crystal, "A" and 
"B" batteries, and tubes (1299 oscillator, 
1LA6 class "C" amplifier, 1291 multi -vibrator 
and ILB4 modulator). Site 71/2" u 101/2" n 
12". Weight 12 lbs. 

Send jor New "Talrad" Bulletin 

FRED E. GARNER CO. 
45 E. Ohio St., Chicago, Ill. 

FRED E. GARNER CO. 
Mfrs. of Radionic and Optical Equipment 

At its April meeting the Electronic Parts 
Manufacturers (formerly Sales Manag- 
ers Club, Western Group) formally pre- 
sented to past -president. S. N. Shure, n 
large decorated cake commemorating 
the recent Army -Navy "E" production 
award to his e pony-. The presenta- 
tion was made by Jerome J. Kahn, chair- 
man of the association. 

Now "Assn. of Electronic 
Parts and Equip. Mfrs." 

The Sales Managers Club, West- 
ern Group, a trade association of 
radio - parts manufacturers which 
has been in existence for over ten 
years, has changed its name to the 
Association of Electronic Parts and 
Equipment Manufacturers, to be 
known in the trade as "E. P. & E. M." 
The Association, which has over 
fifty members, has made this 
change so as to be readily identified 
with the industry which it repre- 
sents. There will be no change in 
the functions of the organization. 
The group meets on the second 
Thursday of each month in Chi- 
cago, and has been a potent factor 
in radio industry matters. It is cur- 
rently rendering a service to its 
members on priorities problems, 
price controls, government con- 
tracts and regulations, and man- 
power problems. 

OWI's Power Upped 
to 2475 KW 

Setting a record for attendance, 
some 55 members attended the Na- 
tional Association of Broadcasters 
Convention Engineering Meeting in 
Chicago late in April, and listened 
to discussions of a variety of topics. 

Pictured in the group are-back row- 
left to right: Thomas H. Lisle, Kenneth 
C. Prince, E. G. Shnikhnuser, C. L. Pugh, 
C. A. Carlson, Jerome Prince, F. D. Wil- 
son. Oren H. Smith, Les A. Thayer. Front 
row-left to right: Helen A. St:nilnnd. 
Ray C. Parowski, S. Y. Shure, Jack Ber- 
man. Jerome J. Kahn, Kenneth McClel- 
land. Paul H. Tnrtak, Alfred Crossley. 

James Lawrence Fly, chairman 
Federal Communications Commis- 
sion and Board of War Communi- 
cations told members that despite 
considerable material and parts 
shortages, "not a single station has 
been silenced by lack of replace- 
ment parts." 

Reporting for the Office of War 
Information, Roy C. Corderman, 
assistant chief, Bureau of Com- 
munication Facilities, told of the 
tremendous expansion that has 
been made by OWI in its short 
wave facilities. He pointed out that 
from a nucleus of 14 transmitters 
available before Pearl Harbor, short 
wave broadcasting will soon be 
carried on over a total of 36 sta- 
tions, representing an increase from 
706 kilowatts which had been car- 
rying the "Voice of America" to 
2475 kilowatts which will then carry 
allied propaganda to the four 
corners of the earth. Completion 
of an eastern studio unit in New 
York will make possible the han- 
dling of more originating programs 
simultaneously than all of the four 
major U. S. broadcast networks 
combined. This represents growth 
from the original two -studio unit 
to one that now comprises an in- 
stallation of sixteen complete stu- 
dios equipped to handle recordings 
in every important language. 
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A product of the 

Service Department 

ELECTRONIC INDUSTRIES June, 1943 

. 1 . 

Typityirty the broad advances pos- 

sible through dose collaboration 

between the army, Navy and 

N Y T engineers. this unit con- 

forms to the most exacting require- 

ments of modern military equip- 

ment. 

Embodying the very latest in de- 

sign,- its propertbns have been 

engineered to permit maximum 

perfernsance, while utilizing only 

minimum of space. 

The immersion -proof case has 

custom-built to do a specific job, 

further illustrat leg the policy of tie 
N Y it Sample Departmet<i3?-of .` 

meeting individual mechanical and 

eieserüs:al requirements. Your its - 

guides are invifecL 
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00 

D-M000Y 
LA( SEAL" 

GLASS BASE INSTANTANEOUS 

ORDING BLANKS 
-acclaimed as the finest, yet they cost 
no more than ordinary blanks! 
Can you really afford not to give them 
a hearing under your most exacting 
conditions? 

Here's Our Guarantee! 

If, after trying "Black Seal" 
Blanks you are not convinced 

that they're better than any 

you've ever used, we'll stand all 
expenses. You'll pay nothing! 

(Excerpts from letters 
from Major Broadcast 
Engineers from coast - 
to -coast. Names on 
request.) 

Old Alumin m Blanks Re - 
coated with the famous "Black 
Seal" Formula in 24 Fast Hours! 

Write for details of the broad new Pac- 

KARTONS Shipping Container. Lightweight, 
corrugated boxes that save tine, save rec- 

ords, reduce your shipping costs. 

*Reg .U. S. Pat. Off 
LET'S ALL TOP 

THAT 10 /J 
WAR BOND 
PURCHASE PLAN 

Radio Club Discusses 
Ultra-/Ligh Measurements 

At one of its best attended meet- 
ings, held in Havemeyer Hall at Co- 
lumbia University, members of the 
Radio Club of America on May 13 
listened to two lectures on ultra 
high frequency phenomena. A. G. 
Kandoian, Federal Telephone & 
Radio Laboratories, explained and 
demonstrated a method of measur- 
ing very high frequencies by a re- 
actance variation method hereto- 
fore used only for low frequencies; 
and Robert F. Lewis, Columbia 
Broadcasting Co., discussed high 
frequency tank coupling methods. 
He also demonstrated the use of a 
probe type detector for voltage, 
power and current measurements 
in the solution of problems having 
to do with solid dielectric transmis- 
sion lines of coaxial and balanced 
type. 

Motion Picture Engineers 
at New York 

At the 53rd semi-annual meeting 
of the Society of Motion Picture 
Engineers, held at the Hotel Penn- 
sylvania, New York City, May 4 to 6, 
an unusually large number of pa- 
pers were read, covering broader 
subjects than in the past. These in- 
cluded thirteen papers on Tuesday, 
eight on Wednesday and sixteen on 
Thursday. Several of these papers 
referred to applications of elec- 
tronics as a means of speeding up 
or accomplishing results. 

E. M. Watson, Captain of Air 
Corps, Wright Field, Dayton, Ohio, 
advocated fast motion pictures as 
an aid to organized invention, with 
emphasis upon its application to 
any industry using electronic de- 
vices. 

Dr. Walter Cutter, Center for 
Safety Education, New York Unii 
versity, discussing the handling of 
crowds in emergencies, visualized 
the use of electronic devices for the 
detection of smoke or the presence 
of excess heat in a theater or audi- 
torium, even before an alarm of 
fire could be turned in, thus pre- 
venting an audience panic due to 
a sudden conflagration. 

Wm. H. Offenhauser, Jr., of Pre- 
cision Laboratories, New York, em- 
phasized future possibilities of elec- 
tronics in the motion picture in- 
dustry. 

Dr. E. W. Kellogg, RCA Mfg. Co., 
Indianapolis, Ind., spoke upon the 
subject "Character of Waves Pro- 
duced by Explosions" accrediting 
much of the success of his research 
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DIRECTORY of ALDEN PRODUCTS 
The following parts are made to 
Government Specifications: 

J-47 

B-19 
TELEGRAPH KEYS 

built to Signal Corps Specifications. t'cntin- 
uous production on J-37, J -41A, J-44, J-45, 
J-47, J-48 and B-19. Excellent facilities for 
making all the parts of these keys. Conse- 
quently prompt delivery on most numbers. 
Check your requirements with us. 

lA BURNISHER 
Signal Corps Type 1.A 

relay contact bur- 
nisher. 

TELEPHONE PLUGS 
Signal Corps Types Style A, PL -55 (Navy 
Type NAF-310572) and PL -54. Style A for 
molded rubber plug assemblies. 

TELEPHONE JACKS 
.1 K-26 and JK-48. 
Supplied with cords 
attached if desired. 

CORDS WITH PLUGS ATTACHED 
A complete line of all Signal Corps and Navy 
Types including 307A, CD -318, CD -264, 
CD -366 and CD -125. 

The above is a representative roller -tin 

SINGLE CONTACT 
CONNECTOR 

Models PL -202 and 
JK-50 for use with 
single conductor 
shielded cables. 
Designed to fill the ur''rI for a compact, 
quickly detachable, cm:, Iii connector. 

OTHER TYPES OF PLUGS 
PL -50A, PL -58, PL -114, PL -P-103. PL -Q- 
103 50-104 and SO -143. 

._...MC -125 

TUNING UNITS 
MC -125 and M l '-I27 illustrate a close toler- 
ance, precision assembly in which our quality 
record was excellent. 

ACORN SOCKETS and ADAPTORS 
Socket 455-V2 and Adaptor 966. Quality 
designed to handle the wide variations in 
these tubes. New contact tooling assures 
prompt delivery. 

ANALYZER and ADAPTOR KITS 
for all Government Test Sets. Prompt 
delix -r: 

CATHODE RAY CONNECTORS 
and SOCKETS 

A magnal type socket assembly with leads 
prepared to your specifications. Two new 
di-heptal connectors for panel mounting or 
for straight connector use. All sockets have 
individually insulated terminals and leads, 
providing a large safety factor at high alti- 
tudes and over a wide temperature range. 
Magnal 211 -FC; Di-heptals 214 -FC and 
214 -FCC. 

FUSE HOLDER 
designed to rivet di- 
rect to the panel to 
preclude any loosen- 
ing under vibration. 
Made with ejector 
spring. 

92 -RL 
TUBE CAP CONNECTORS 

furnished with leads attached for every 
possible application from receiving tubes to 
high current radio frequency applications. 

SPECIAL MOLDINGS 
Knobs, condenser and relay bases, commu- 
tator and brush assemblies for RADAR ap- 
plications. Special magazine method of 
phenolic molding for both large and small 
quantities. A single mold starts your order, 
additional molds step up production to any 
daily requirements. This method also per- 
mits any required changes and is particularly 
well -suited for government requirements. 

CABLE ASSEMBLIES 

Any type of cable 
assembly such as 
formed, laced, 
braided or shielded 
to your print, with 
wit e of your choice, 
can be handled effi- 
ciently in large or 
small Ina n1 it 

CRYSTAL 
HOLDERS 

and ADAPTORS 

made to government 
specifications and to 
meet special require- 
ments. 

SPECIAL QUALITY WIRE 
Immediately available capacity for serving, 
braiding, lacquering and shielding. 

MULTI -WIRE CONNECTORS 
for every purpose from miniature hearing 
aids up. Particular attention given to com- 
pactness and complete insulation around 
each lead. Government and commercial types. 

COIL FORMS, HOUSINGS and CASINGS 
R1 coil forms for iron core tuning. Molded 
from low loss material. Available in plain, 
ribbed, molded thread types. 
Coil housings for iron pot and core applica- 
tions designed for positive hermetical sealing. 
Plug-in coil cases for moistureproof sealing 
of small transformers. 

SPECIAL ASSEMBLIES 
Facsimile and picture transmission equip- 
ment. 

II of Alden Products. To r costs. dcli:,v} rstiurate.s and samples :,'rite to /)epartmeat B. 

ALDEN PRODUCTS COMPANY, INC. 
MAKERS O% 
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Boy BON 2S For 
VICTORY! 

Pernoflux Eylnaric Headp t nos 

Meet the ChalI;nge -They 
Breath and Outperform at 

any Level .. , .. . 

Efficiency it scticn is tleir kyLo e! 
hs.gned fzr instantaneous pressure 
cí.fezence cDxpensetioo at all a tittdas, 
Eernoflux Dynamic Headphones provide 
extra efficient7 and greater safet7 nicer 
every battle ccnditicn. Todey's Peranfkrx 
cevelopments will set the pace for peace 
t ne tomorrow. Inquiry is invited 7n 
es:eitial sound reprodLctinn pDbsens. 

CORPORATION 
4916-22 W. Grand Ave., Chizago, II 

PIONEER PIPPRJFACTURERS OF PERMANENT MAGNET D'Ir1AM C TRANSDUCERS 

to the utilization of electronic de- 
vices. 

John A. Mauer of J. A. Mauer, 
Inc., New York City, in his discus- 
sion of "The Optics of Motion Pic- 
ture Projection" offered interesting 
and timely ideas which could well 
be applied to some of the problems 
confronting the television engineer. 

Major G. C. Misener, U. S. Army 
Signal Corps, Astoria, Long Island, 
New York, read an interesting pa- 
per, "Sound Recording Equipment 
used at the U. S. Army Signal Corps 
Photograph Center." During the 
talk, he showed numerous slides of 
photographs and detailed circuits 
of amplifiers used in research and 
practical work. 

Meeting of the Acoustical 
Society of America 

On May 14 and 15, the Acoustical 
Society of America held its twenty- 
eighth meeting at the Hotel Penn- 
sylvania, New York. 

The following papers were pre- 
sented in the session on Friday 
morning: 

The Vibration Characteristics of 
"Free -Free" Circularly Curved Bars, 
F. P. Bundy, W. A. Pliskin, and J. E. 
Edwards; The Overblowing of Or- 
gan Pipes, C. P. Boner and R. B. 
Newman; Observations on the Vi- 
brations of Piano Strings, O. H. 
Schuck and R. W. Young, C. G. 
Conn, Ltd.; Inhibition of Auditory 
Nerve Activity by Acoustic Stimula- 
tion, Robert Galambos and Hallo- 
well Davis, Department of Physiol- 
ogy, Harvard Medical School; Esti- 
mation of Percentage Loss of Hear- 
ing, Howard A. Carter, Council of 
Physical Therapy, American Med- 
ical Association, Chicago, Illinois; 
A Reinvestigation of the Relation 
Between Pitch and Intensity, Clif- 
ford T. Morgan and Robert Galam- 
bos, Harvard University; Acoustical 
Characteristics Apparent in a New 
Anatomy of the Human Voice, 
Claire Benedict, Chicago Musical 
College. 

A complete session was devoted 
to a "Symposium on Music in In- 
dustry," in which the effect of mu- 
sic on production rates and em- 
ployee morale was discussed by 
members of various groups who 
have been studying these problems. 

On Saturday morning the session 
started with Exhibition of Force at 
the Entrance of a Resonator, R. L. 
Leadbetter, Burgess Battery Com- 
pany, Chicago, Illinois. 

This reactive force was demon- 
strated by attaching a number of 
resonators to the ends of spokes of 
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Electronic Corporation of America is now engaged exclusively in 

war work. Here, manufacturing ingenuity, modern mass production meth- 

ods, engineering skill and highly trained workmanship are all focused on 

the one supreme job of turning out more and better electronic equipment 

to serve the men on the fighting fronts. All American industry is perform- 

ing formerly unheard-of feats on the production lines ... but we can do 

more! ECA is determined to do everything in its power ... and then a little 

more ... to insure a quicker Victory. 

4ECTRONIC CORPORATION OFA 
ERlCA 

"Let's Win the War Now! . . . with the Utmost in Production" 

To Manufacturers and Government Agencies 
The Electronic Corporation of America is perfectly set up for the 
manufacture and assembly of electronic devices and equipment. 
ECA invites inquiries from manufacturers and government agen- 
cies who can make use of our facilities and experience to help 
win the war sooner. 

Buy More-AND MORE-War Bonds! 

ELECTRONIC CORPORATION OF AMERICA 
45 WEST 18th STREET, NEW YORK CITY PHONE WAtkins 9-1870 
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BOTH AREa=a.:a 
JEFFERSON ELECTRIC 
TRANSFORMERS 

THE small 1.6 ounce transformer is as accurately 
made-to give as precise performance as the largest 

transformers.-Both are Jefferson Electric in correctness 
of design and accuracy of manufacture. 

The line of Jefferson Electric Transformers for all 
radio and communication systems incorporates correct 
basic engineering resulting from a lifetime of trans- 
former specialization. They include a wide range of 
sizes and are made to withstand the climatic conditions 
anywhere,-from the Tropics to the Arctic. 

In the manufacture of millions of transformers, skilled 
craftsmanship has been developed which with modern 
equipment and 250,000 square feet of plant space 
make possible large output of dependably uniform quality. 

To aid you in saving time, our engineers will be glad 
to make recommendations ... JEFFERSON ELECTRIC 
COMPANY, Bellwood, (Suburb of Chicago) Illinois, 
Canadian Factory: 60-64 Osler Ave., W. Toronto, Ont. 

TRANSFORMERS 
PROOF AGAINST 

TROPICAL RAINS AND ARCTIC ICE 

e:ic 44 iiifff ^ ' t 
i 

4. \ 
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a wheel, and mounting the hub of 
the wheel on a spindle. The wheel 
spun when placed in front of a 
loudspeaker generating a tone 
pitched to the frequency of the res- 
onators. With the aid of titanium 
tetrachloride vapor it can be ob- 
served that the air flows into the 
opening, around the perifery, and 
out again in the form of a jet. 
Filtered Thermal Noise-Fluctua- 
tion of Energy as a Function of 
Interval Length, S. O. Rice, Bell 
Telephone Laboratories. (Reviewed 
in "Wide Reading," page 94.) 

Conditions for Wide -Angle Ra- 
diation from Conical Sound Ra- 
diators, R. W. Carlisle, Consultant, 
Elmsford, New York. 

The mathematics of the direc- 
tional pattern of a corrugated cone 
shows that wide-angle radiation 
may be secured if there is a proper 
phase retardation between the cen- 
ter and the rim. 
Recent Developments in Record Re- 
producing Systems, G. L. Beers and 
C. M. Sinnett, Victor Division. 

Some of the more important fac- 
tors in obtaining satisfactory re- 
production of sound from lateral - 
cut phonograph records such as, 
vertical force of the stylus on the 
record, mechanical impedance of 
the pick-up, mechanical resonances 
were considered. 
A New Frequency Selective Vibro - 
meter, Earle L. Kent, C. G. Conn, Ltd. 

This paper gives the design of a 
small instrument, useful in measur- 
ing the frequency, direction and 
amplitude of vibration. The in- 
strument covers an amplitude range 
up to 0.010 in., peak to peak, and a 
frequency range from 800 c.p.m. to 
2000 c.p.m. 
An Acoustic Impedance Meter for 
Rapid Field Measurements, R. H. 
Bolt and A. A. Petrauskas. 

A method is developed for rapid, 
direct measurement of acoustic im- 
pedance. The pressure and pres- 
sure gradient are measured by two 
microphones near the surface, in a 
line normal to it. 
A Mechanical Impedance Bridge, 
A. M. Wiggins, RCA Laboratories. 

The mechanical impedance 
bridge consists of two identical 
cantilever reeds clamped to a driv- 
ing mechanism which can be driven 
electrically at various frequencies. 
Microphone amplifiers measure the 
relative displacements of the reeds, 
so that one reed loaded with an un- 
known mechanical impedance is 
compared with a known impedance 
loading on the other reed. 
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OUT OF TODAY'S RESEARCH TOMORROW IS ENGINEERED 

IN that Better World which you are Elec- 
troneering, substitute materials of lesser 

performance have no place. 

It is a well known fact that the prop- 
erties of steatite for high frequency insula- 
tion are not duplicated. 

ALSIMAG lifts the properties of steatite 
to highest levels of dielectric and mechani- 

cal strength. ALSIMAG Steatite Ceramic 
insulators are custom made to your design. 

1 1 1 

Do your Electroneering . . . your 
planning, thinking and designing with 
ALSIMAG steatite in mind. Our research 

people will gladly cooperate in today's 
blueprint or tomorrow's production. 

41st YEAR OF CERAMIC LEADERSHIP 

AWARDED JULY 27, 1942 

TIRADE MARE REGISTERED U. S. PATENT OFFSCE 

_.-_=-Fiii`r-=__ 
-"S¢_ 
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33002 and 33102 

Crystal Holder Sockets 
Designed for Application! to effectively and 
compactly hold either standard or midget 
crystal holders. Not a clumsy tube socket 
pressed into service in a makeshift fashion. 

Glazed Steatite body with Genuine Am - 
phenol Contacts. Now used on outstanding 
Army and Navy equipment. Mounts above 
or below chassis or panel. No. 33002 con- 
tacts spaced 3/4 inch, No. 33102 contacts 
spaced 1/2 inch. Also useful upon removal 
of contacts as dual thru-bushing, high 
frequency coil support, etc. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

MORE ABOUT RADAR 
Looking Back on Ettedter 

A Summary of Early Press 
References to New Detector 
July 30, 1935-With armed sentries 
guarding the road to the Navesink 
Lighthouse Station, the new mystery 
ray developed at the U. S. Signal Corps 
Laboratories at Ft. Monmouth, N. J., 
was tested for the first time last night, 
under actual working conditions. In 
a score of tests the ray, which is said 
to be able to detect enemy ships more 
than 50 miles off the coast, even 
though they are drifting without their 
motors running, successfully located 
an enemy ship five miles at sea. The 
ease with which the cutter was located 
is believed to have convinced army of- 
ficers that a valuable adjunct to 
coastal protection has been developed. 
It was revealed the ray would next be 
tested on high -flying aircraft. N. Y. 
Times. 

June, 1941-In a speech to the House 
of Commons, Lord Beaverbrook gave 
credit to the invention of the radio 
locator for warning of the approach of 
the Luftwaffe in time for RAF to in- 
tercept and destroy enemy planes- 
Cable reports. 

Feb. 10, 1942-At Pearl Harbor, before 
the Jap attack, Sergeant Lockard, in 
charge of an aircraft -detector unit, de- 
tected a signal on his instruments 
which in the opinion of Lockard, sig- 
nified a number of airplanes in flight 
approximately 132 miles distant. After 
rechecking the distance and azimuth, 
Lockard furnished complete particu- 
lars of the readings.-War Dept. Com- 
munique. 

February, 1942-Justice Roberts' re- 
port on the Pearl Harbor attack re- 
ferred to an aircraft warning system 
for detection of water -borne and air- 
borne craft, pointing out that certain 
mobile equipment (Lockard) discov- 
ered a large flight of planes at a dis- 
tance of about 130 miles. The planes 
were tracked toward the island and 
then lost. Roberts Report. 

April 23, 1942-At his press conference 
today, the Secretary of War revealed 
that the Army was installing along na- 
tion's coastlines new "electric eye" 
detection devices for locating planes 
or ships more than a hundred miles 
away ... developed by the Army Sig- 
nal Corps. . . . It "works at night as 
well as day and through fog and 
clouds. . . . I saw the electrical indi- 
cation of a plane which I believe was 
60 miles away." 

June 7, 1942-Dutch Harbor warned of 
Jap attack by Radio -locator which can 
detect planes more than 100 miles 
away. .. Back in 1925 scientists . . . 

were studying Kennelly -Heaviside lay- 
ers by shooting up radio waves and 
analyzing them when they bounced 
back down to earth.... By 1939, ex- 
periments developed absolute altimeter 
for aircraft ... spraying radio waves 
toward earth and gauging altitude by 
the time it required for the waves to 
bounce back. Boston Herald. 

February 2, 1943-Secret new anti-air- 
craft guns of terrific hitting power and 
uncanny accuracy, the fruits of 
months of careful scientific tests . . . 

were first used Jan. 17.... -London 
cable INS. 

Radar History Told by 
Western Electric 

When trained on enemy planes, 
still so distant as to be beyond reach 
of anti-aircraft, Radar reports the 
three elements of their position 
necessary for exact plotting: (1) 
distance, (2) angle of elevation, 
(3) angle of azimuth. When the 
planes are within firing range, 
these data are then used to predict 
the precise point where shells 
should burst. Timing is of the 
greatest importance in these op- 
erations. 

Radar was developed through 
years of research and experiment 
in electronics, independently in the 
United States and Great Britain. 
Here the research institutions of 
both the Navy and the Army were 
vigorously pursuing investigations 
leading to the perfection of radar 
as a military instrument. 

Dr. A. Hoyt Taylor; 
Gen'l Colton 

Leaders in these investigations 
were Dr. A. H. Taylor for the Navy 
and Major General Roger B. Colton 
for the Army. More than two years 
before Pearl Harbor the Army 
and the Navy enlisted the ser- 
vices of Bell Telephone Laboratories 
which had already embarked inde- 
pendently on researches in radio 
location. 

The fact that radio waves can be 
reflected just as light waves and 
sound waves, had long been known. 
The phenomenon had been used, 
for example, to measure the elec- 
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FOR 

HIGH -FREQUENCY 

POWER SOURCES 

LAPP GAS -FILLED 

CONDENSERS 
In any electronic circuit, wherever lump capacitance 
is needed, Lapp condensers will save space, save 
power and save trouble. Available for duty at almost 
any conceivably -useable voltage rating and capaci- 
tance, they bring to any application notable mechani- 
cal and electrical advantages: practically zero loss, 
smallest space requirement, non -failing, puncture - 
proof design, constant capacitance under tempera- 
ture variations. Shown, at left, Unit No. 25934, rated at 
200 amp., 6500 volts, capacitance variable 4300 mmf. to 
"woo mmf.; right, Unit No. 23722, rated at 5o amp., 
7500 volts, capacitance 45 mmf. to 75 mmf. 

STANDOFF, BOWL, 

ENTRANCE INSULATORS 
Standoff, bowl, entrance and other special-purpose 
insulators are available in wide range as standard 
Lapp catalog items. Other insulators of special de- 
sign are easily produced by Lapp methods, either in 
porcelain or steatite. The wide choice of such insula- 
tors available from Lapp simplifies the design of 
high -frequency equipment. Also, Lapp is equipped 
for production of many special assemblies, of porce- 
lain or steatite, and the associated metal parts. 

LAPP PORCELAIN 

WATER COILS 
For cooling of high -frequency tubes in radio trans- 
mitters and other electronic power sources, Lapp por- 
celain water coils have been widely used. With noth- 
ing about the porcelain to deteriorate, sludging is 
eliminated, and with it the need for cleaning and 
water changes. Porcelain pipe and fittings in any 
needed size are also available as catalog items. We 
welcome inquiry on any Lapp equipment for experi- 
mental or industrial electronic application. 
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HEINEMANN 
MAGNETIC 

CIRCUIT BREAKERS 

These breakers provide the ideal com- 

bination of time delay (to prevent nuisance 

trips on harmless starting surges) and high 

speed interruption of short circuits. The 

time delay may be matched to circuit 

characteristics by use of different hydraulic 

media. Ampere ratings between 50 milli- 

amperes and 50 amperes may be matched 

accurately to the load by proper wire size 

and ampere turns on the magnet coil. 5,000 

ampere short circuit interrupting capacity is 

accomplished by magnetic blowout action. 

HEINEMANN CIRCUIT BREAKER CO. 

Subsidiary of Heinemann Electric Co. 

Est. 1888 

137 PLUM STREET TRENTON, N. J. 

trical reflecting surfaces in the up- 
per atmospheric layers, just as 
mariners sometimes use an echo of 
the ship's whistle to establish their 
distance from the face of a cliff. 
Only with the advent of the ultra - 
short radio waves in the early 
1930's did it become possible to ob- 
serve reflections from objects as 
small as an airplane. This was done 
by Bell Laboratories' engineers in 
1932 when they observed that an 
airplane flying about 1,500 feet over- 
head produced a very noticeable 
"flutter" of about four cycles per 
second. 

Espenschied. 
Newhouse, Martin 

In 1938 Western Electric intro- 
duced the "absolute altimeter" 
commercially for use in aircraft. 
This instrument, based on develop- 
ment work by Lloyd Espenschied 
and R. C. Newhouse which began 
several years before, employed the 
principle of shooting radio waves 
against the ground and timing their 
return to give the exact height of 
an aircraft above the terrain. In 
the same year, D. K. Martin, also of 
the Laboratories, using a modifica- 
tion of the absolute altimeter en- 
closed in a hornlike directional 
antenna system of galvanized sheet 
iron, made a series of experiments 
at 15th Street in Brooklyn over- 
looking the Narrows leading into 
Manhattan's upper bay. He ob- 
served that radio waves directed 
against ships passing through the 
Narrows were thrown back into the 
receivers. This might be called a 
form of radar. 

With the formation of the Na- 
tional Defense Research Committee, 
radar became one of the most ac- 
tive lines of investigation by a large 
group of scientists. A mission of 
British scientists to this country 
made a complete disclosure of the 
status of their art, with reciprocal 
disclosures by the N.D.R.C. group. 
One episode in the development was 
the sending to England in 1941 of 
Ralph Bown, one of Bell Labora- 
tories' department heads, to study 
performance under actual war con- 
ditions. 

In addition to manufacturing 
radar in quantity for the Armed 
Forces, the Western Electric Com- 
pany has assigned a large number 
of radar engineers to act in an ad- 
visory capacity in the field. With 
the Air Force, Navy and Army, these 
engineers have been available for 
consultation during the installation 
of radar on many fighting fronts. 
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VOLTAGE STABILIZERS 

(Manufactured since 1927. U. 5. Patents 1,985,634 and 1,985,635) 

FOR 
Television 
Colorimeters 
Radar & Radio 

Signal Systems 

X -Ray Machines 

Sound Recording 

Electronic Devices 

Testing Equipment 

Photo -Cell Devices 

Production Machinery 

Constant Speed Motors 

Motion Picture Equipment 

Communications Apparatus 

Precision Laboratory Apparatus 

Other Applications Requiring 

Regulated Voltages. 
, ,,,. m 

ENDBELL MODEL MODEL 

Check these Raytheon Advantages 

UNCASED MODEL 

Holds constant A.C. output voltage to i%. 
Stabilizes at any load within its rating. 
Quick action-fluctuating voltage is stabilized instantly, 

variations can't be observed on ordinary volt meter. 
Wide A.C. input voltage limits -95 to 135 volts. 
Entirely automatic ... No moving parts ... Connect it and 

forget it. 
Available in sizes 
from 30W. to 25KVA. 
Write for Bulletin. 

RAYTHEON MANUFACTURING 

V a'ir 190 WILLOW ST WAL'M AM. MASS. 

The coveted Army -Navy "E", for 

Excellence in the manufacture of 

war equipment, flies over 
all four 

Raytheon plants where 12,000 

and women are producing for 

VICTORY. 
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OUIC/(, SURE TESTING 
r low temperature with altitude, and high temperature 

.vith humidity... testing of electronic equipment and aircraft 
:nsrruments ..you will find these outstanding advantages in 

Models RTC -1 

end RTC -1 A 

AMCOIL 
CHAMBERS 

Quicker Pull -Down 

Completely automatic 
Easier to operate 
Long trouble -free life 
More tests per hour 
More tests per dollar 

Model 
RTC -3 

Models M5OTC-1A 
and M5OTC-2A 

Further details will be furnished on request. 

Address: Dept. E-3 

11 !AUX/ 
25-27 LEXINGTON STREET NEWARK, N. J. 

GE Raill Radars Itefore 
Pearl Harbor 

General Electric engineers as 
early as the nineteen -twenties were 
actively engaged in the development 
of tubes, circùits, and apparatus for 
the very high frequencies which 
form the basis for present-day radar 
-the electronic device which lo- 
cates planes and ships far beyond 
man's former "vision," even in fog, 
darkness, and other adverse con- 
ditions-according to Dr. W. R. G. 
Baker, G -E vice-president in charge 
of the company's Electronics De- 
partment. 

"With such experience, added to 
manufacturing skill, General Elec- 
tric was able to start building ra- 
dars long before Pearl Harbor," Dr. 
Baker explains. "They are being 
made today in our factories for in- 
stallations on ships and on the 
ground. General Electric is one of 
the large manufacturers of radar." 

Training radar men 

The United States has trained 
many thousands of men in the op- 
eration of radar, and will train 
many more thousands. Vital areas 
in the U. S. defense system have 
been equipped with the devices. 
Radar equipment is at work with 
our fighting forces on land, sea, 
and in the air. 

In operation, radar sends out ra- 
dio waves which are reflected back 
to sensitive receivers when a ship 
or plane enters the area which the 
radio waves cover. Returning waves 
are then plotted, and by a compli- 
cated system of calculations, offi- 
cers determine the position, direc- 
tion of travel, and speed of enemy 
planes or ships and then relay the 
information to interceptor forces. 

Germany and the other Axis na- 
tions know about the device, but the 
Allies were the first to use and per- 
fect its operation. Radar is cred- 
ited with having helped save the 
British Isles from invasion in 1940- 
41 after the fall of France. 

"Radar Neu. Dimension 
of Radio" - Sarnoff 

"American inventive genius con- 
tributed much to the creation and 
perfection of the great offensive 
and defensive weapon known in the 
United States as radar," said David 
Sarnoff, addressing RCA stockhold- 
ers, May 4. 

"The word means radio detect- 
ing and ranging. I am happy to 
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AMERTRAN helped Marconi 
send his first message across the Atlantic! 

-. 

PIONEER MANUFACTURER OF 

TRANSFORMERS, REACTORS AND RECTIFIERS 

FOR ELECTRONICS AND POWER TRANSMISSION 

ONE of Marconi's headaches 
in the earlier development 

of long distance wireless com- 
munication was the lack of suit- 
able transformers. It is, there- 
fore, significant that lie chose 
transformers manufactured by 
the AMERICAN TRANSFORMER 
COMPANY for the Nova Scotia 
station that sent his famous first 
message. Then only one year 
old, this Company had already 
acquired a reputation for solving 
the most difficult transformer 
problems. This is only one of 
the many historic applications 
of electric power in which 
AMERTRAN has been a participant. 

Today, s:artling improvements 
arc being incorporated in our 
products as a result of field re- 
ports of war service from the 
poles to the tropics. Many years 
of experience are being com- 
pressed into a few months. De- 
tails rcarding these new econo- 
mies, new characteristics, higher 
efficiencies with war -born rug- 
gedness and ease of installation, 
will he revealed when peace 
comes. Meanwhile, the full pro- 
duction of our factories is being 
devoted to the war effort. 

AMERICAN 
TRANSFORMER COMPANY 

178 EMMET STREET NEWARK, N. J. 

AMERTRAN 
MANUFACTURING SINCE 1901 AT NEWARK, N. J. 
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The dependable performance of the Ampere_ ¿91R trans- 
mitting tube rests not only upon the fine research, engineer- 
ing and workmanship of the Amperex organizauon, but also 
upon the careful selection of each of its component parts. 
Imperfections in even the smallest part could materially 
impair the over-all efficiency of this outstanding air-cooled 
tube. To ensure reliable performance throughout the life of 
their well -designed tube, Amperex Electronic Products speci- 
fies Callite filaments, filament rods, supports, welds and 
leads. You, too, can safeguard your name and product by 
specifying Callite parts. Our engineers will be glad to coop- 
erate with you in the design and development of components 
for your specific requirements. 

Callite's family of specialized products for electronic 
tube manufacturers includes grids, plates, filaments, 
wires, formed parts - products of careful Callite re- 
search in the application of tungsten, molybdenum, 
and special alloys to modern vacuum tube design. 

CALLITE TUNGSTEN CORPORATION 

544 39th STREET 

CALLITE 
TUNGSTEN 

q(gTdu' UNION CITY, N. J. 

CABLE: "CALCITES" BRANCHES: CHICAGO CLEVELAND 

report that RCA Laboratories have 
been at the forefront of radar re- 
search and development. The radio - 
electron tube was the key to its ap- 
plication. 

"I believe it now can be said that 
with the use of radio, and especially 
radar, the United Nations have been 
able to avert many disasters, save 
precious lives, and inflict severe 
damage upon their enemies. 

Peacetime radars 
"Television and radar add new 

dimensions to radio; wireless teleg- 
raphy was its first dimension and 
broadcasting its second. Applica- 
tions of these new developments of 
radio to peace, open new fields of 
service on land, at sea, and in the 
air. 

"Radio instruments will emerge 
from the war almost human in 
their capabilities," Mr. Sarnoff con- 
tinued. "They will possess not only 
a sense of direction, but a sense of 
detection that will open new ave- 
nues of service. The radio direction 
finder, which heretofore had only 
an ear, now also has an eye. The 
safety of aviation will be greatly 
enhanced, for the aviator will be 
able to see the ground through 
clouds or darkness. By the scien- 
tific application of the radio echo, 
the radio 'eye' will avert collisions, 
while the radio altimeter will meas- 
ure the altitude and warn of moun- 
tains ahead, or structures below." 

Radar Officers Wanted 
"Many members of the American 

Institute of Electrical Engineers 
are now serving as Radar officers of 
the Navy, engaged in engineering 
this important locator equipment," 
writes Comdr. J. C. Latham, U.S.N. 
"The Navy requires assistance in 
recruiting several hundred more of 
these officers who are serving their 
country in one of the most vital 
roles of the whole war effort. 

"To qualify, men should be be- 
tween the ages of 19-43 years, and 
hold degrees in electrical engineer- 
ing or physics, or in other branches 
of science, including a study of 
electricity and magnetism and 
higher mathematics. 

"Engineers selected will take the 
Navy's course in ultra -high fre- 
quencies at Harvard or Bowdoin 
College, as commissioned officers, 
followed by a second course at the 
Massachusetts Institute of Tech- 
nology. 

"Upon completion of the M.I.T. 
course, some of the Radar officers 
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Photo, Courtesy Mid -Continent Airlines showing current Wilcox installations 

Uninterrupted Service 
IS Vital to Safe Air Transportation 

Dependable communications are the keynote. There must be no failure. For 

years, Wilcox has made radio equipment to help carry on flight control safely. 

Today, the "know-how" of Wilcox facilities 

for military needs. After peace is 

secured, the marvels of radio develop- 

ment will be working for better living. 

is entirely devoted to manufacture 

WILCOX ELECTRIC COMPANY 
Quality Manufacturing 

14TH & CHESTNUT 

of Radio Equipment 
KANSAS CITY, MISSOURI 
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* Dynamotors go into action right from the take- 
off. They furnish the necessary high voltage and 

current for radio communications, direction - 
finders, compasses and other aircraft equipment 

which enable our men to reach their objective, 
attack and return safely. EICOR DYNAMOTORS 

have earned their fine reputation through 
years of exacting service in both the commercial 

and military communications fields. 

Eicor D. C. Motors 
Precision built for aircraft radio, 
and mechanical controls. "1600 
Series" illustrated is only 1g" in 
diameter, weighs less than 1 lb. 
Furnishes maximum power per 
ounce of weight. Wide range of 
other types and sizes. Specialized 
Eicor engineering can be of real 
assistance to you in the problems 
of today-and tomorrow. 

,ff1ce 3 l MV , 1501 W. Congress St., Chicago, U.S.A. 
DYNAMOTORS D. C. MOTORS POWER PLANTS CONVERTERS 
Export: Au Auriema, 89 Eroad St., New York, U. S. A. Cable: Auriema, New York 

will be assigned to combat ships. 
Others will be employed at Naval 
shore stations in connection with 
the planning, installation, main- 
tenance, and further developments 
of Radar equipment for ships and 
aircraft." 

Radio -Radar Production 
to Increase 

Latest information from Wash- 
ington on radio war -production 
schedules, as we go to press, indi- 
cates that the overall curve is again 
ascending. Orders placed by the 
various government divisions dur- 
ing the latter part of April and the 
first half of May already assure a 
steady increase in radio production, 
which will probably be felt in full 
by all prime and sub -contractors 
during the last quarter of this year. 

Military radio -radar production 
should reach peak capacity and 
hold it, according to present indi- 
cations, at least during the first 
quarter of 1944. 

Financiers Study 
Electronic Future 

New York Institute of Finance is 
evincing considerable interest in 
electronic topics. Middle of last 
month members gathered in the 
Governors' Room of the Stock Ex- 
change and listened to John Mills 
of the Bell Telephone Laboratories 
discuss "The Scientific Method 
and How it Applies to Electronics." 
This was the first of six lectures, 
held on successive Mondays. Other 
talks were: "Transmutation and 
Radioactivity," by Dr. K. K. Dar- 
row, also of Bell Telephone Labora- 
tories; "Chemistry and Electronics" 
by Dr. Willard F. Libby of the Uni- 
versity of California; "Radio, FM 
and Television," by Dr. David 
Grimes of the Philco Corp.; "Elec- 
tronics as Applied to Industry," by 
A. C. Montieth of the Westinghouse 
Electric & Mfg. Co.; "Advance and 
Future Thinking," by Dr. W. R. G. 
Baker of the General Electric Co. 

WPB Again Tightens 
Quartz Crystals 

Marking the latest in a series of 
orders covering the import and 
conservation of quartz crystals used 
in critical electronic equipment, the 
WPB in May issued Conservation 
Order M-146 as amended. The 
amendment excludes from the op- 
eration of M-146 types of quartz 
which are not to be included under 
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and 

MESSENGERS OF PEACE 
Coils in scores of designs, many made by Anaconda or 

wound with Anaconda magnet wire, in their own little way 
are helping the fight for victory. They also s -and by in mil- 
lions of radios ready to help bring the good leers of peace. 

When peace comes ... let's get together 
Perhaps we can talk about a coil problem 
how thoroughly we're organized to help you 
on such a problem only military censorship 
forbids telling now. Or it may be that you 
manufacture your own coils and will be in- 
terested in discussing magnet wire-any shape 
-any insulation. 

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

CpkO722, 

ANACONDA WIRE & CABLE COMPANY 

When we both can keep it you can again taxe 
advantage of Anaconda service and the bene- 
fits derived from the single product control 
'from mine to consumer' backed by years of 
continuous metallurgical expe- 
rience. 43229 

ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York 
Chicago Office: 20 North Wacker Drive 
Subsidiary of Anaconda Copper Mining Co. 

Sales Offices in Principal Cities 

AN 
rn 

This familiar trade -mark 
symbolizes the best ef- 
forts of modern research 

and production. 
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Write for your copy of 
this illustrated brochure 

The Ward Products Corporation offers the services of its two fully 
equipped plants to help you solve your manufacturing problems. The 
brochure illustrated above describes in detail our production facilities 
and other qualifications for handling contract work for present or 
post-war needs. Send for your copy on your business letterhead. 

71e ;1 
PRODUCTS 
CORPORATION 

CLEVELAND, OHIO 

the order. Restored in M-146 is a 
provision requiring the purchaser 
of crystals to deliver to the fabri- 
cator a certificate stating he is fa- 
miliar with the terms of the order 
and that the crystals are to be used 
only for specified purposes in the 
war effort, such as are allowed 
under M-146. 

11 Pli Radio -Radar 
Division Personnel 

The War Production Board an- 
nounces the present lineup of its 
Radio Division as follows: 

Ray C. Ellis, director; John Tim- 
mons, deputy director; William M. 
Anderson, deputy director for pro- 
duction; H. G. Morrison, executive 
assistant. 

Sidney K. Wolf, chief, resources 
branch; Frank H. McIntosh, chief 
of domestic and foreign radio; 
Marvin Hobbs, chief, engineering 
and advisory section; Frank Horn- 
ing, chief, field -services section; 
Gerald E. Miller, chief, program sec- 
tion; Frederick S. Boland, chief, 
scheduling and distribution section. 

Captain William A. Gray, chief, 
vacuum -tube section; Ernest A. Ca- 
pelle, chief, industrial instrumenta- 
tion section; Elmer R. Crane, chief, 
components section; J. M. Lowen- 
stein, chief, critical materials sec- 
tion, and Myron Whitney, chief. 
equipment section. 

Wolf going abroad 
Sidney K. Wolf, chief of the Re- 

sources Branch, is leaving on a 
three - month tour -of -duty abroad 
with the War Department, and dur- 
ing his absence Mr. Anderson will 
have charge of the Resources 
Branch. 

The Radio Division, through Di- 
rector Ray C. Ellis, reports to 
Charles E. Wilson, executive vice- 
chairman of WPB, himself an ex- 
perienced electrical and radio man- 
ufacturer. Another WPB vice- 
chairman, Ralph J. Cordiner, is also 
experienced in the radio and elec- 
trical fields. 

WOR's Exponential Studio 
By the not altogether simple ex- 

pedient of transforming a theater 
stage into a giant exponential horn 
as pictured on page 77, WOR's en- 
gineering staff at New York City 
has 'effectively licked a worrisome 
problem of reverberation and so 
greatly improved acoustics that a 
whisper from anywhere on the 1500 
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960 CONTACTS PER SECOND 

PERFECTLY SYNCHRONIZED 

1/4 WATT OR 1,000 WATTS VIBRATOR CONVERTERS 
give higher efficiency ... require no service 

The vibrator is the most efficient means yet 

developed for changing DC current to AC. 

VIBRATOR POWER SUPPLIES 

Only EL 
Offer All These Advantages: 

1. CONVERSION-DC 
to AC; DC 

to DC; AC to DC; AC to AC. 

2. CAPACITIES-Up 
to 1,000 

Watts. 

3. 
VARIABLE FREQUENCIES-A 

power supply may be designed to 

furnish any frequency from 20 to 

280 cycles, or a controlled variable 

output within a 5% range of the 

utPut frequency. 

7. FLEXIBLE IN SHAPE, SIZE 

AND WEIGHT-The 
component 

parts of a vibrator power supPlY 

lend themselves to a variety of 

assembly arrangements 
which makes 

them most flexible in meeting space 

and weight limitations 

8. HIGHEST EFFICIENCY-EL 
provide the 

Vibratorree Supplies 
of efficiency avail- 

highesttdegege 

able in any type power supply. 

INPUTS-For ex- RELIABLE-Use 

ample,4. 

pleLoeLE PLETELY E_Ute- 
one EL Power Supply, inon COMPLETELY 

tanks, PT boats, 
aircraft, 

peeps and other 
quantity 

12,production4,110 

today, oltsoperatesor 

voltson AC,6, and 220 volts AC, with 

Talkies; 
equipment, under toughest 

a militaryconditions has demon- 
what 

demon- 

strated that EL units have 
single stable 

of 6 volts DC. operating it 

5. MULTIPLE OUTPUTS-Any takes! 

number of output voltages may 
. MINIMUM MAINTENANCE- 

brushes from one power supply 10 
oo brushes, armatures 

re 

to suit individual needs. 

6. WAVE FORMS-A vibrator 

power supply can be designed to 

provide any wove form needed for 

the equipment to be operated. 

There a airing lubrication or 

or bearings req 

replacement because of wear. 

be sealed against 
entire unit may 

dust or moisture. 

This is an inherent characteristic of the vibrator, because 
electrical and mechanical losses as well as wear are negli- 
gible. Building on this fundamental, Electronic Laborato- 
ries have extended the vibrator's field of usefulness by 
developing vibrator type power supplies which provide 
extraordinary adaptability, for all types of current conver- 
sion, together with unusual efficiency and service life. 

Ingenuity of design and precision of manufacture make 
possible load capacities up to 1,000 watts in EL Vibrator 
Power Supplies. The 450 -watt capacity, 120 -cycle vibrator, 
illustrated above, for instance, has eight sets of contact 
points. Each of them must make 120 contacts per second, 
and each synchronized perfectly with every other contact. 
Adjusted and locked, that is exactly what they do-for life! 

Growing use of EL Vibrator Power Supplies in war 
equipment-land, sea and air-is evidence of their effi- 
ciency and reliability under the most severe operating con- 
ditions. Wherever you have a problem of current conver- 
sion, EL engineers will be glad to work with you to meet 
it most effectively, and most economically. 

LABORATORIES, INC. 
EL ELECTRICAL PRODUCTS-Vibrator Power Supplies for 
Communications ... Lighting ... Electric Motor Operation .. . 

Electric and Electronic Equipment on Land, Sea or in the Air. 

INDIANAPOLIS 
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Mus rated here is probaDly the most recent 
Fppi_cation of electronic equipment Precipitron 
the. Westinghouse electric air cleaner-is being 
Ls:d to remove injurious welding fumes and 
mu: 1__. It has been founc that toxic welding 
fume can cause serious illness for operators, but 
- ai: able mechanical equipment is ineffective 
for cleaning the air. Small, portable Precipitron 
ur: are now doing the job efficiently-captur- 
ing fames and ash at their sourc -removing 
ina-e than 90% of all air- orne particles. Ener- 
gi2_r.3 power for the unit is supplied through a 
ke toron tabe power pack. 
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a7,71 
Industry has electronics to thank for many of the results now being secured on war 

production lines. It is saving time-cutting costs-improving products. Typical 

examples of Westinghouse Electronic Equipment at work, are: 

Carrier -Current Relaying -One of the most im- 
portant electronic applications in the power 
transmission field. Carrier signals permit simul- 
taneous high-speed tripping of both circuit 
breakers in from one to three cycles. This high- 
speed clearing of faults by electronic methods 
improves system stability and increases loads 
that can be carried safely. 

Speed Control-By converting a -c power to 
direct current with thyratron tubes, Westing- 
house has developed small, compact speed 
control units for d -c motors without using 
rotating equipment for current supply. Direct 
current is supplied by the tubes to the armature 
and field of the d -c motor. Both armature and 
field circuits are controlled by one dial on the 
Westinghouse Mot-O-Trol. 

Vibration Fatigue Tests-Only through elec- 
tronics has it been possible to build vibration 
testing equipment that will deliver from 10 to 
10,000 cycles per second. Employing the principle 
of the dynamic radio speaker, Westinghouse 
engineers have developed vibration fatigue equip- 
ment that has opened the way for tests that could 
not be made with existing mechanical methods. 

Accurate Welding Control-The use of small 
Ignitron tubes has practically eliminated me- 
chanical contacts for resistance welding. In the 
Westinghouse power switch,Weld-O-Trol, action 
is instantaneous. Speed of current interruption 
is 600 or more times -Der minute. The two Igni- 
tron tubes in each Weld-O-Trol are guaranteed 
for a year and have consistently held up for much 
longer periods. J -91031-A 

For additional information about Westinghouse Electronic Equipment now available to industry, write 

for booklet B-3264. Westinghouse Electric d7 Manufacturing Company, East Pittsburgh, Pennsylvania. 

ELECTRONICS 
PLANTS IN 25 CITIESVestinghouse... OFFICES EVERYWHERE 
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RADIO and ELECTRONIC 

ENGINEERS 

Wanted at Once by one of the most progressive 
radio receiver and transmitter manufacturer organ- 
izations in the U. S. A., now engaged in the manu- 
facture of all forms of Aircraft and Ground Station 
Radio Receiving and Transmitting equipment for 
military purposes only, but with a definite program 
for all types of civilian radio receiving and trans- 
mitting equipment AFTER VICTORY. 

Radio Receiver Design 
Engineers 

Engineering Specification 
Writers 

Tool Designers-Model Makers 
Test Equipment Engineers 
Mechanical Engineers 

Transmitter Design Engineers 

Electro -Mechanical Engineers 
Laboratory Technicians- 

Radio Calibration 
Technicians 

Mechanical Draftsmen 
Physicists-Radio 

This Unusual Company occupies two large mod- 
ern plants in Stamford, Conn., amid clean, pleas- 
ant New England surroundings. Ideally located for 
both suburban and metropolitan life, only 35 miles 
from Times Square, New York. Housing accommo- 
dations are available at reasonable rates, in and 
around Stamford, that will amaze the most critical 
home -minded person. 

WRITE AT ONCE 
Giving complete details of past experience 

Interview will be arranged 
Those now employed to full skill in 
war work will not be considered. 

AIRADIO 
INCORPORATED 

STAMFORD, CONNECTICUT 

square foot stage is heard with 
equal intensity, clarity and bril- 
liance in any part of the theater. 
Not only has this desirable result 
been achieved, starting with a the- 
ater of known tonal defects, but in 
achieving it the engineers have also 
evolved an ingenious mechanical 
means of fitting the size of the 
"horn" to the size requirements of 
the entertainment being broadcast. 

Through a combination of con- 
vex curved walls and ceiling, pro- 
portioned to form an immense horn 
of true exponential design, coupled 
with the use of hard surfaces, 
sound reflection has been boosted 
to 97 per cent at 4000 cycles, with 
but 3 per cent absorption; at 128 
cycles, side walls and ceiling flats 
have an approximate absorption of 
20 per cent with 80 per cent reflec- 
tion. 

The effect of this unusual con- 
struction is to put the entertainers 
on the stage virtually within the 
throat of the horn, with the au- 
dience, occupying the 890 seats in 
the body of the theater, located, in 
effect, at its mouth. The result is 
that all sounds originating on the 
stage are reflected into the au- 
dience. 

The complete stage is large 
enough to accommodate a full sym- 
phony orchestra of 125 musicians. 
However, when smaller groups of 
entertainers must be accommo- 
dated, a huge convex "drop" nor- 
mally retained in place above the 
stage and weighing some two tons, 
may be lowered into position. With 
the "drop" lowered, the size of the 
stage is halved without changing 
its reflective and acoustic prop- 
erties. Even the control room at 
the left has been shaped into the 
general contour of the stage side - 
wall so as not to destroy the true 
exponential effect of the stage. 

Mutual's new studio was designed 
and installed by J. R. Poppele, chief 
engineer of WOR, Edward J. Con- 
tent, assistant chief engineer, and 
Harry Miller, supervisor of theater 
activities. 

Recent Army -Navy 
"E" Awards 
Electronic Laboratories, Indianapo- 

lis, Ind. 
Farnsworth Telev. & Radio Corp., 

Marion, Ind. 
Western Electric Co., 195 Broadway, 

New York, N. Y. (Added star). 
The Hallicrafters Co., 2607 S. Indi- 

ana Ave., Chicago, Ill. (Added 
star). 

F. W. Sickles Co., Chicopee, Mass. 
133 
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DETERMINING THE POLARITY 
OF THE X- A X I S 

OF A CRYSTAL 

COMMON IMPURITIES 
IN THE MOTHER OR 
NATURAL CRYSTAL 
CAN BE DETECTED 
WHEN A LIGHT IS 
PASSED THROUGH 
THE CRYSTAL. 

FOR DETERMINING 
THE POLARITY OF THE 
X-AXIS. AN ELECTRO- 
METER IS USED. THIS 
IS THE GUIDE TO THE 
DIRECTION AT WHICH 
TO ACCURATELY CUT 
THE MOTHER CRYSTAL. 

m 

;., ,.. 

D.C. . 

E 

uinnminiinnnnnnmuun1mnrn1nnnnuiuininiu1tuiin 

THE ELECTROMETER 

PRODUCTS COMPANY 
1519 McGEE STREET, KANSAS CITY, MISSOURI 

Yew/tweed; elt.etivased Yxeciasan Weer/a/4 Ar Azikz 

.4TZ210:233.3C33., 
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QUALITY CONTROL 

in the G -R 

Standardizing 
Laboratory 

HOWEVER well designed an instrument may be, accurate calibration 
and reliability in service determine its ultimate usefulness. Testing, there- 
fore, has long been an important final step of our manufacturing; approx- 
imately 10% of the total man hours required to produce a General Radio 
instrument is spent in our standardizing laboratory. Here a carefully planned 
schedule of tests and measurements transforms an unadjusted, uncal- 
ibrated device into a precision instrument. 

Testing specifications embody not only the rigid requirements imposed 
by the design objectives of the instrument, but also the field data collected 
in hundreds of case histories of similar instruments. Engineering test and 
calibration operations cover far more than meter reading and embrace a 
wide variety of precise electrical measurements. 

To carry out these tests, capable personnel, adequate test equipment, and 
reliable standards are necessary. Many of the staff have engineering degrees 
or are graduates of engineering institutions. All are capable technicians. 
The laboratory equipment includes the entire line of General Radio instru- 
ments as well as those of many instrument manufacturers in other fields. 
As a basis for the measurements, the laboratory maintains precise, 
accurately -known standards of resistance, capacitance, inductance and 
voltage. Frequency measurements are based on the engineering depart- 
ment's primary standard. 

Quality control in the General Radio Standardizing Laboratory is the 
result of years of experience in instrument manufacture; it is the cus- 
tomer's assurance of uniformly accurate and reliable instruments for his 
own testing department. 

GENERAL RADIO COMPANY 
Cambridge, Massachusetts 

NEW YORK LOS ANGELES 

Press Wireless, Inc., Hicksville, L. I., 
N. Y. 

Thordarson Elec. Mfg. Co., 500 W. 
Huron St., Chicago, Ill. 

International Resistance Company, 
Philadelphia, Pa. (Added star). 

Shure Bros., 225 W. Huron St., Chi- 
cago, Ill. 

Boonton Radio Corp., Boonton, N. J. 
Stupakoff Ceramic & Mfg. Co., Lat- 

robe, Pa. 
Raytheon Mfg. Co., Waltham, Mass. 

SPECIFIC INFORMATION 
(Continued from page 76) 

Counting, Recording, Timing 
189. Improved Photoelectric Recorder. C. W. 

LaPierre. "General Electric Review," June, 
1933; Vol. 36, pp. 271-274. 

190. Applications of the Photoelectric Re- 
corder. W. L. Carson. "General Electric 
Review," April, 1936; Vol. 39, pp. 189- 
193. 

191. Hints on Uses of Photo -Electric Counting. 
H. A. Delius. "Elec. Wld." March 13, 
1937; Vol. 107, pp. 886-887, 958. 

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

In Specific Manufacturing 
Operations 

193. Photoelectric Control in the Printing 
Arts. "Electronics," November, 1932; Vol. 
5, pp. 334-335. 

194. Application of Photoelectric Register 
Control. D. R. Shoults. "General Electric 
review;' April, 1934; Vol. 37, pp. 

170-174. 
195. Electric Eye Controls Position of Bag 

Design. J. H. Richmond and C. P. Bern- 
hardt. "Elec. Jour." May, 1934; Vol. 31, 
pp. 203-204, 206. 

196. Photoelectric Width Gage. E. H. Alex- 
ander. "General Electric Review," Novem- 
ber, 1941, p. 615. 

197. Phototube Controls Punch Press. Ralph 
A. Powers. "Electronics," July, 1937; Vol. 
10, pp. 21-23. (Used as safety device.) 

198. Photoelectric Weft -Straightener Control. 
C. W. LaPierre and A. P. Manstield. 
"A.I.E.E. Transac.," 1938, 513-519. 

Miscellaneous Applications 
199. Traffic Control by Light Beams for 

Major -Minor Intersections. R. C. Hitch- 
cock. "A.I.E.E. Transac.," 1931, 708-713. 

200. Precision Photoelectric Controller. C. W. 
LaPierre. "General Electric Review," July, 
1932; Vol. 35, p. 403. (A device for 
close temperature control.) 

201. Light Beam Opens Mine Door. H S. 

Littlewood. "Elec. Jour.," April, 1933; 

Vol. 30, pp. 163-164. 
202. Matching Ceramic Colors with the Elec- 

tric Eye. A. W. Rogers. "Ceramic Ind.," 
March, 1935; Vol. 24, pp. 170-172. 

203. Progress in the Use and Application of 
Photoelectric Cell Control. Aksel J. C. 

Knudstrup. "Ilium. Engng. Soc. Trans.,' 
September, 1936; Vol. 31, pp. 785-788. 
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CAN YOU USE A RESISTANCE MATERIAL 516$CR' 
üI IN WHICH % alp , 

1 . 

THYRITE* is a silicon -carbide ceramic 
material, dense and mechanically strong, 
having nonlinear resistance character- 
istics-the resistance varying as a power 
of the applied voltage. Its resistance char- 
acteristic is stable, and substantially 
independent of polarity or frequency. 
Thyrite has been used for many years in 
many important applications, including 
electronic. Thyrite can be produced in 
various shapes and sizes (those which 
can be successfully molded). 

Here are some of its 
MANY APPLICATIONS 

For protective purposes (to limit volt- 
age surges) 

As a stabilizing influence on circuits 
supplied by rectifiers 

As a potentiometer (The division of 
voltage can be made substantially inde- 
pendent of load current) 

For the control of voltage -selective cir 

cuits, either independent of or in com- 
bination with electronic devices 

*Reg. U.S. Pat. Off. 

MAY BE THE ANSWER TO SOME 

OF YOUR CIRCUIT PROBLEMS 

Thyrite resistors of several 
s-harace 

ere characteristicsNotthat 
of 

nonlinear voltage-currentare 
i1 with ac - 

Typical volt -amps_ Note ¢. Comp 
levels and power an `xtremely wide currert rang 

the 

over an 
& a megohm linear resistor. 

characteristicc 

extends(line) 
(orange 

you what data should be submitted 
u muted 

The nearest Cr -E officecan Ol r write 

as a basis for a quotation. 

Section 16-250, Pitts$eld, 
Mass. 

1 
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RECORDING CORP. 
242 WEST 55th ST. N.Y. 

WHEN YOU NEED AN 
UNBREAKABLE 

RECORDING BLANK 

USE THE PRESTO MONOGRAM 
... a paper composition base disc that will safely withstand mail- 
ing, all ordinary handling, shipment anywhere. Monogram discs 
are lightweight, unaffected by temperatures above 40°F. or ex- 
cessive humidity, have a remarkably long shelf life. 
While the composition base is not as smooth as the glass base 
used for the highest quality recording discs, the coating material 
is exactly the same, giving the same cutting qualities, frequency 
response and long playing life. Surface noise is slightly higher 
than that of glass discs but at the same time well below that of the 
best commercial phonograph records. 
With metal discs withdrawn from use, the Presto Monogram has 
become the most practical disc for recording in the field, for 
recordings to be mailed to distant points and those subjected to 
frequent handling. Thousands of monograms are used by the 
military services of the United Nations and by the larger radio 
stations for delayed broadcasts. Made in all sizes, 6, 8, 10, 12 and 
16 inches. Order a sample package of 10 discs today. 

PRESTO In Other Cities, Phone . . ATLANTA, Jack. 4372 BOSTON, Bel. 4510 
CHICAGO, Her. 4240 CLEVELAND, Me. 1565 DALLAS, 37093 DENVER, 
Ch. 4277 DETROIT, Univ. 1-0180 HOLLYWOOD, Hit. 9133 KANSAS 
CITY, Vic. 4631 MINNEAPOLIS, Atlantic 4216 MONTREAL, Mar. 6368 
TORONTO, Hud. 0333 PHILADELPHIA, Penny. 0542 ROCHESTER, 
Cul. 5548 SAN FRANCISCO, Su. 8854 SEATTLE, Sen. 2560 

WASHINGTON, D. C., Shop. 4003 -Did. 1640 
World's Largest Manufacturers of Instantaneous Sound Recording Equipment and Discs 

(Methods used in the control of artificial 
lighting in the typical school classroom.) 

204. The Photoelectric Pyrometer. W. R. 

King. "General Electric Review," Novem- 
ber, 1936; Vol. 39, p. 526. 

205. New Photoelectric Hysteresigraph. R F. 

Edgar. "Elec. Engng.," July, 1937; Vol. 
56, pp. 805-809. 

INDEX 

A 
A -C Bridge Amplifier 
Air Cleaning 
Aircraft Welding 
Amplidyne Applications 
Amplidyne Control 
Amplifier Circuit Phototube 
Amplifiers See 
Analysis, Color 
Analyzer, Gas 
Annealing Furnace Control 
Anti Hunting Circuits 
Arc Welder Electrode Feed 
Arc Welding Voltmeter 
Area Determination 
Artificial Lighting Control 
Auto Breaker Test 
Auto Cam Angle Tester 
Automatic Counting 
Automatic Train Control 
Automatic Vacuum Gauge 

B 
Bacteria Killing With Sound 
Bag Making 
Balanced D -C Amplifier 
Balancing 
Balloon, Radio Sounding 
Battery Charging 
Blast Furnace Gas Precipitator 
Blood, Check On Oxygen In 
Boiler Control 
Brain Current Measurements 
Brazing, High -Frequency 
Bridge Amplifier 
Bullet, Detection Of, In Flight 
Buried Metal Detector 

9 
54, 61 

33 
178,179 

26 
55 

Main Heading 
150 
138 

17 
24 
15 

128 
115 
203 
177 
177 
120 

41, 42, 53 
43 

163 
15, 195 

7, 12 
119, 182 
139, 140 
94, 106 

49 
164 
37 

162, 167 
76 

9 
89 

79, 85, 88 

C 
Cable Testing 175 
Cab Signals, Railroad 41, 42, 53 
Cam Angle Tester, Auto 177 
Cardiograph 157, 165 
Carillon, Electronic 172 
Cathode -Ray Tube Patterns 118 
Cement Kiln Control 16 
Ceramic Color Matching 202 
Charging Batteries 94, 106 
Chemical Process Control 40 
Chemical Process Control, 

Photoelectric 185, 186, 187 
Chlorine in Water Supply Check 188 
Cloudiness in Liquid Detection 187 
Coils for High -Frequency Heating 68 
Color Analysis 150 
Colorimeter, Photoelectric 148 
Color Matching 202 
Concentricity Testing 177A 
Constant Potential Battery Charging 94 
Constant Speed Motor Control 22 
Constant Voltage Transformers 180 
Contactor, Ignitron 30, 31 
Contamination in Water Check 188 
Control Applications See Main Heading 
Counters See Main Heading 
Counting of Items See Main Heading; 184, 191 
Current Measurement, Small 124 
Cycle Recorder 129 
Cyclotron Oscillator Amplifier Unit 11 
Cyclotron Power Unit 11 

D 
D -C Amplifier 1, 2, 4, 6, 7, 12 
D -C Motor Control 22, 23, 24, 25, 26 
D -C Power Transmission 52 
Detecting Objects See Main Heading 
Diathermy 158, 159, 160, 161 
Dielectric Heating (High -Frequency) 

64, 65, 77, 78 
Dimmer 46 
Discolorization Detector 187 
Door Opener 15 
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Important Notice 
To All Users of 

STEATITE 
INSULATORS 

About a year ago-there was a drastic short- 

age of Steatite insulators and a serious lack of adequate 

manufacturing facilities. Consequently, there was a clamor 

for substitutes. Government officials took immediate steps 

to remedy the situation by urging those with years of en- 

gineering experience and a thorough knowledge of Stea- 

tite manufacturing processes to expand their production. 

Today-there is no shortage of Steatite or of manu- 

facturing facilities. Steatite insulators are available for 

prompt delivery in all sizes, shapes, and quantities. The 

production capacity *of the industry as a whole has ex- 

panded far beyond the critical state, and now there is no 

longer reason to consider substitute materials. 

Stupakoff engineers can help you solve your problems now. 
Stupakoff production facilities are available to fill your 
requirements now. Inquiries are given immediate attention. 

[ 

1 - ' (, 

. . _ .f J 
I ; ' 

The Army -Navy "E" Flag 
"for great achievement" flies 
over the Stupakoff plant. 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

C a4 e /o 
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REMLER 
P4494 awiri ea.zi44 

Illustrations: PL -149 PL -114 

ARMY SIGNAL CORPS 

Specifications 

50-A 61 74 114 150 56 65 56 65 56 64 
54 62 76 119 159 59 67 59 67 59 65 
55 63 77 120 160 60 74 60 74 60 74 
56 64 104 124 354 61 76 61 76 61 76 
58 65 108 125 62 77 62 77 62 77 
59 67 109 127 63 104 63 104 63 104 
60 68 112 149 64 64 

Prompt Deliveries Inspection 
Army Signal Corps inspectors, in constant attendance at 
Remler plants, check parts in progress as well as com- 
pleted units. This assures uniformity. 

SPECIAL DESIGNS TO ORDER 
Remler has the experience and is equipped to "tool -up" 
and manufacture plugs and connectors of special design 
-IN LARGE QUANTITIES. State requirements or submit 
blue -prints and specifications. 

Remler facilities and production techniques 
frequently permit quotations at lower prices 

Manufacturers of Communication Equipment 

SINCE 1918 

REMLER COMPANY, Ltd. 2101 Bryant St., San Francisco, Calif. 

Door Opener for Mine 
Dust Removal From Air 
Dynamic Machine Balancing 

E 
Electrical Prospecting 
Electric Field High -Frequency 

Electroacoustics 
Electrocardiograph 
Electroencephalograph 
Electron Microscope 
Electrostatic Field High -Frequency 

Heating 65, 77, 78 
Elevator Control 35, 36 
Emergency A -C Supply 106 
Emotional Stimulus Measurement 156 
Enamel Color Matching 202 
Enamel on Wire Tester 177A 
Encephalophone 167 
Engine Test Power Recovery 63 
Engraving Machine Control 193 
Equipment for High -Frequency Heating 72 
Exciters See Main Heading 
Exposure; Photo Control 55 

2C1 
54, 61 

119 

F 
Feedback Amplifier 
Fence Alarms 
Fences, Electronic 
Fever Machine 
Film Concentricity Testing 
Fish Screening, Diverting 
Flasher 
Flash, Measurement of Light 
Flour, Protein Measurement 
Flowmeter 
Fluorimeter, Photoelectric 
Frequency Changer 
Frisking Device 
Furnace Control 
Furnace Gas Precipitator 

G 

Gas Analyzer 
Gas Works, Telemetering for 
Gauge, Automatic Vacuum 
Generator, Warble Tone 
Glass, High -Frequency Heating 
Ground Fault Detecting 
Guarding Area 

79, 80, 85 
Heating 

65, 77, 78 
172 

157, 165 
162 

119A, 1198 

1, 8 
90, 92 
90, 92 

158, 159, 160, 161 
177A 

56, 62 
46, 59 

141, 142 
114 
137 
148 
103 
84 
17 
49 

138 
169 
43 
48 
64 
82 

90, 92 

n 
Half -Cycle Magnetizer 93 
Hardening, Surface 67, 67A, 68, 70, 73 
Heart Beat Indicator 165 
Heating of Insulating Material: 65 
High -Frequency Heating See Main Heading 
High -Frequency Therapy 158, 159, 160, 161 
High -Speed Counting 120, 121, 123 
High -Speed Photoelectric Recorder 132 
High -Vacuum Gauge 133, 134 
High -Voltage Cable Testing 175A 
High -Voltage Regulated D -C 111 
Hygrometer, Electric 116 
Hysteresigraph 205 

I 

Ignitron Contactor 
Ignitron Inverter 
Ignitron Magnetizer 
Ignitron Rectifier 
Illumination Control 
Illumination Measurement 
Impulse Counter 
Impulse Indicator 
Indicators 

30, 31 
102 
93 

95, 96, 97 
203 

See Main Heading 
123 

81, 123 
See Main Heading 

Induction Coil Interrupter 50 
Induction Heating See High -Frequency Heating 
Industrial Ignitron Rectifier 95, 96, 97 
Initial Impulse Indicator 81 
Inspection, Using Phototube 183, 184 
Instruments See Main Heading 
Integrator 131 
Interim Power Supply Inverter 106 
Internal Surface Hardening 70 
Interrupter Substitute 50 
Interval Meter, Time 154 
Intrusion Indicators 90, 92 
Inverters See Main Heading 
Ionization Gauge 133, 134, 135 

I' 

Kiln Temperature Control 16 
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THE LONGEST MEMORY ON RECORD 

The man in the tower loses not a syllable of the instructions he speaks 

to homing pilots ... nor of their replies. 

Every word is caught indelibly on the plastic recording belt of the Dictaphone 

Electricord Belt Recorder. These belts are inexpensive, tough and 

practically unbreakable. A great many of them may be filed flat ih a small space. 

Dual recording and reproducing units provide continuous 

operation. Since the sound track speed is 

constant on the entire recording surface 

it is possible to listen back at any point, 

while the machine continues to record. 

Developed to meet requirements of the Civil Aeronautics Authority, 

these Electricord units also serve the U. S. Army Signal Corps and other services. 

These new developments are the results of continuing Dictaphone research. 

They are a portent of what will come when the Dictaphone plant is once more 

converted from ordnance production to the making of sound recording equipment. 

Dictaphone Corporation, 420 Lexington Avenue, New York, N. Y. 

The Dictaphone Portable 
Belt Reproducer, with 
variable speed control 

The Dictaphone Electri 
cord Belt Recorder - 

Reproducer 

DICTAPHONE 
ACOUSTICORD DICTATING EQUIPMENT 
ELECTRICORD RECORDING EQUIPMENT 

The word DICTAPHONE is the Registered Trade -Mark of Dictaphone Corporation, 
Makers of Dictating Machines and Accessories to which said Trade -Mark is applied. 
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Wire -wound rheostats and po- 
tentiometers Type 58 shown 
above. 1 to 100,000 ohms. Choice 
of tapers. Linear, rated at 3 
watts; tapered, 1.5 and 2 watts. 

* 
Multiple controls up to 20 units 
in tandem. Single shaft locks 
with rotor of each control. In- 
terlocking resistance ratios pro- 
vide any desired voltage or cur- 
rent at given degree of rotation, 
for each circuit. 

Power rheostats in 25- and 50 - 
watt ratings. 0.5 to 10,000 ohms. 
Exceptionally rugged. Normal 
current may be exceeded by 
50% at any setting up to 1/3 
rotation. Also available in tan- 
dem combinations. Special units 
made in strict accordance with 
Army and Navy Air Force spe- 
cifications. Enclosed or armored 
units. 

* 
Also other types of wire -wound 
controls, standard and special, 
to meet all needs. 

s ^ , 

rr. CLAROSIAT 

WIRE -WOUND 

A 300% increase in winding capacity! This 
feature of Clarostat's recent production ex- 

pansion climaxed by the opening of a second 
plant, is a vital contribution to the war effort. 
Please bear this wire -winding capacity in mind 
in connection with your high -priority require- 
ments. 

And remember also that for the past two dec- 
ades Clarostat engineers have designed, built 
and steadily refined their exclusive winding ma- 
chines. Marvels of mechanical ingenuity, these 
machines produce those precis,, windings of uni- 
form or variable pitch; those round, square or 
flat windings ; those tricky multiple -tapped wind- 
ings; those high -ohmage windings requiring 
wire even as fine as .0009" (nine ten -thousandths 
-finer than human hair). All of which explains 
why most really tough control jobs usually 
come to Clarostat. 

* serin ?'ß'cn P/icih ern .. . 

If it deals with adjustable or fixed resistance send it 
to us for engineering collaboration, specifications, quo- 
tations. Literature on request. 

CLAROSTAT MFG. CO., Inc. 285.7 N. 6th St., Brooklyn, N.Y. 

L 
Leaf Area Determination 115 
Level of Liquids Indicator 87, 91 
Light Flash Measurement 141, 142 
Lighting Control 18, 19, 20, 55, 203 
Light Measurement See Main Heading 
Limit Switches is 
Line Welding 27, 29, 30, 34 
Liquid Level Indicator 87, 91 
Logs, Detection of Metal in 88 
Low Current Amplifier 5, 55 

M 
Machine Balancing 
Machine Stopping 
Magnetizer, Electronic 
Maintenance, Electronic Equipment 
Make -and -Break Interrupter 
Manometer, Ionization 133, 134, 
Map. Area Determination 
Matching Ceramic Colors 

119, 182 
38 
93 
14 
50 

135, 136 
115 
202 

Measurements See Main Heading 
Medical Applications See Main Heading 
Memory Relay Counter 122 
Metallic Body Detection 79, 84, 85, 86 
Metallurgical Aspect, High -Frequency 

Heating 73 
Meteorological, Air Sounding 139, 140 
Meter, Flow 137 
Microscope, Electron 119A, 1198 
Mine Door Opener 201 
Mobile Illumination 18 
Motion Detector 83 
Motor Control See Main Heading, 13 
Moulding of Wood (High -Frequency) 77, 78 
Multiplier for Counting 121 
Muscular Contraction Recording 166 
Musical Instruments See Main Heading 
Myograph 166 

N 
Nail Detector 
Noise Measurement 
Novachord 

o 
Object -in -Motion Detector 
Organ, Electronic 
Oscillator, Barkhausen 
Oscillator, Thyratron Relaxation 
Oscillator, Ultrahigh Frequency 
Oscillator, Warble Tone 
Osrillo3raphic Amplifier 
Oscillograph Patterns 
Oximeter 
Oxygen in Blood Measurement 

88 
183 
174 

83 
172, 174, 175 

51 
45 
60 
48 

3 

118 
164 
164 

Paper Break Indicator 185 
Paper Machinery Control 26, 185, 196 
Parallel Type Inverter 100, 104 
Petoscope 83 
Phanotron Battery Charger 94 
Photoelectric Counter 191 
Photoelectric Recorder 132, 189, 190 
Photoelectric Relay 13, 15 
Photo Exposure Control 55 
Photo Flash Measurement 142 
Photometer, Transmission 149 
Phototube Applications See Main Heading 
Physiology, Applications To 166 
Piano, Electronic 172, 174 
Pipe, Locating Buried 85 
Plywood Processing 77, 78 
Polarograph 151 
Power Factor Measurement 127 
Power Factor Regulation 107 
Power Measurement 127 
Power Recovery, Engine Test 63 
Power Sources, High -Frequency Heating 66 
Power Supply Regulated 109, 110, 111, 112 
Power Transmission 52 
Precipitation 49, 54, 61 
Precision Temperature Control 200 
Printing, Applications To 193, 194, 195 
Printing Register Control 15 
Prisons, Object Detector For 84 
Process Control 40 
Process Control, Phototube 183 
Projectile, Detector Of, In Flight 89 
Prospecting See Main Heading 
Protein in Flour Measurement 114 
Pulsation Welding 34 
Pulse Rate Indicator 165 
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1 

KIND OF 
CRYSTAL 

AryTYPE OF CUT 
AND FREQUENCY 
Should you need special crystal types we are 
ready to produce them now-in small or large 
quantities. And the crystals we produce to your 
temperature coefficient and absolute frequency 
specifications, will be exact! If you are rushed: 

PHONE CRYSTAL SERVICE DIVISION 
PLYMOUTH THREE THREE 

EXCELLENCE 

111 M ANDVOICE 

RECREAT- 
INSTRUMENTS 

DI 
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Cannon TQ Coaxial Connectors have 

been especially designed for use in 

radio and television ... with the 
definite purpose of keeping under 

control at all times, the ultra -high 

frequencies used in these applications. 

The significant features of the 
Type TQ Connector is that it pro- 
vides continuous shielding with con- 

stant impedance thereby maintaining 

the shielded circuit through any con- 

nection point. 

Precision -built with the maximum 

TYPE A N 
Designed especially to 
meet Army and Navy 
Aircraft Specifications. 

TYPE O 
Oval in shape to save 
space in radio and sound 
applications. 

TYPE K 
Made in eight insert di- 
ameters for commercial 
and military use. 

TYPE P 
For electronic low-level 
circuits, small power ap- 
plications, etc. 

The CANNON CATALOG 

SUPPLEMENT ... gives a summary of the 
most generally used types of Cannon Con- 
nectors. A request on your letterhead will 
bring you a copy. Address Department T, 
Cannon Electric Development Company, 
Los Angeles, California. 

of painstaking workmanship, the 
body of both plug and receptacle is 

machined from solid brass rod and 

is cadmium plated. A skirt at the back 

of the fitting provides for easy sol- 

dering of the cable shielding to the 

shell of the contact. 

TYPE M 
Used in many varieties 
of power and heavy duty 
control circuits. 

TYPE AP 
Used widely in radio, 
telephone and aircraft 
applications. 

TYPE X AND XI( TYPE DP 
Used extensively in Self -aligning rack and 
sound, radio and pub- panel type connectors 
lic address systems. for aircraft radio. 

CANNON ELECTRIC 
Cannon Electric Development Co., Los Angeles, Calif. 

Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 

REPRESENTATIVES IN PRINCIPAL CITIES -CONSULT YOUR LOCAL TELEPHONE BOOK 

Punch Press Safety 
Pyrometer, Photoelectric 

R 
Radiation Measurement 
Radio -Frequency Heating 

See High 
Radiosonde 
Radio Sounding, Meteorologi 
Radiothermy 1 

Railway Signaling 
Ratio Counter 
Reactor Control 
Recorder, Photoelectric 
Recorders 
Recording 
Rectifier for D -C Motors 
Rectifiers 
Reeling Control 
Register Control 
Regulated D -C Power Suppl 
Regulating Transformers 
Regulators 
Relaxation Inverter 
Relaxation Oscillator 
Relay, Capacity Operated 
Relay, Memory 
Relay Practice 
Relays 
Resistance Welding Control 
Resistance Welding Current 
Resistance Weld Testing 
Room Lighting Control 
Rotating Machine Balancing 

197 
144, 204 

See Main Heading 

-Frequency Heating 
139, 140 

cal 139, 140 
58, 159, 160, 161 

41, 42 
123 
20 

189, 190 
See Main Heading 
See Main Heading 

22, 23, 24, 25 
See Main Heading 

44 
15, 194, 195 

y 110 
180 

See Main Heading 
101 
45 
55 

122 
47 

181 
See Main Heading 
Measurement 130 

176 
203 
119 

S 
Sabotage Indicators 90, 92 
Safety of Punch Press Operation 197 
Saturation Reactor Control 20, 24 
Scleroscope, Phototube Use With 183 
Sealed Ignitron Rectifier 96 
Seam Welding 27, 29, 30, 34 
Self -Excited Inverter 98, 99, 105 
Selsyn Application 37 
Servicing 14, 34 
Shell, Detector Of, In Flight 89 
Short Light Flash Measurement 141, 142 
Short Wave Diathermy 158, 159, 160, 161 
Signaling, Railroad 41, 42, 43 
Sign Control 46, 59 
Single -Tube Inverter 98, 99, 101 
Sky Ultraviolet Measurement 147 
Small D -C Measurements 124, 126 
Smoke Recording, Indicating 185 
Solar Ultraviolet Measurement 147. 
Soldering (High -Frequency) 76 
Solution Concentration Control 187, 188 
Sorting, With Phototubes 183, 184 
Sound Detectors for Guarding 92 
Sound, Effects of Supersonic 163 
Spark Generator, Spectrographic Analysis 58 
Speck Detector 15 
Spectrographic Analysis Spark Generator 58 
Spectrophotometer, Photoelectric 150 
Speed Control 22, 23, 24, 25, 26 
Spot Detector 15 
Spot Welding 27, 28, 29, 30, 31, 33, 34 
Spot Welding Current Measurement 130 
Stabilized Amplifier 8 
Stabilizers See Main Heading 
Stage Lighting 18, 19, 2C, 21 
Stainless Steel Welding 27, 34 
Static Frequency Changer 103 
Steam Boiler Control 37 
Steel Industry, High -Frequency Heating In 69 
Steel Mill Rectifier 95 
Stethoscope Substitute 165 
Stop Watch, Cathode -Ray 155 
Stored Energy Welding 33 
Straightening of Moving Strip 198 
Street Traffic Control 199 
Stroboscopic Light Source 146, 151A 
Strobotron 151A 
Super -Sensitive Amplifier 5 
Supersonic Sound Lethal Effects 163 
Supervisory Control Telemetering 171 
Surface Hardening 67, 67A, 68, 70, 73 
Sweep Frequency Oscillator 48 
Switching Circuits 57 
Synchronous Condenser Regulator -Exciter 107 

T 
Talk Balance Telemeter 168 
Telemetering See Main Heading 
Telephone Type Relays 181 
Temperature Control 17, 183, 200, 204 
Tension Control, Wire Reeling 44 
Testing See Main Heading 
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IRC VOLUME CONTROLS 
HAVE ifw THE FEATURES 

No single attribute is responsible for the definite preference so often expressed by 

electronic engineers for IRC Volume Controls. Rather the fact that each unit embodies 

all the important factors which make for dependable operation has earned the regard 

of many of the largest users of potentiometers.... For preferred performance under 

severe conditions, for accuracy, stability and long life-specify IRC Volume Controls. 

1-Metallized Ele-nent 

2-Spiral Spring Connector 

3-5 Finger Positive Contact 

4-2 Sizes -11/8" and 11/4° 

diam. 

5-2 Ratings -1/2 and 11/2 

Watts 

6-Available for Salt Spray, 
Sealed, and High Altitude 
Performance. 

First in the industry to 

win an E flag, IRC is 
first also to win a Star 

for sustained 
production 

Ep F O R PER, 

y 
* 

I 

oQ 

VqRIABLc 

INTERNATIONAL 

RESISTANCE COMPANY 
425 N. BROAD STREET PHILADELPHIA 
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"The listening is often as important in this man's war as the doing or 
the talking -so when I throw it over to a reconnaissance plane, an 
observation post or general headquarters -this headset better work 
and work right." 

ROGER -soldier, it will work okay! It will work as right as 

precision manufacturing, careful inspection and the deter- 
mination of Utah workmen can make it. 

Headphones are only one of the many products now being 
manufactured by Utah for the armed forces. A wide range of 
electrical and electronic devices is now being built in the Utah 
factories -important parts that must be made with split -hair pre- 
cision in order to take their vital places on the fighting or war 
production fronts. 

It may be that you have a wartime problem that can be solved 
with Utah parts. Utah engineers are experienced in electrical and 
electronic problems. Utah production men are familiar with all 

the angles of producing precision work in quantity and on time. 
Write today for full information. 

UTAH RADIO PRODUCTS COMPANY 
850 Orleans Street Chicago, Illinois 
Canadian Office: 838 King St., W., Toronto In Argentine: UCOA Radio 
Products Co., SRI., Buenos Aires Cable Address: UTARADIO, Chicago 

UTAH WIRE -WOUND CONTROLS, RELAYS, JACKS, 
RESISTORS, PLUGS, SWITCHES, MOTORS 

Textile Control 38A, 196, 198 
Theatre Lighting Control 19, 21 
Therapeutic Applications See Main Heading 
Therapeutic, High -Frequency 

Heating 158, 159, 160, 161 
Thermocouple Amplifier 10 
Thermostat Application 39 
Thyratron Inverters 

98, 99, 100, 103, 105, 106 
Time Delays 15, 38 
Time Interval Meter 154, 192 
Time Measurement See Main Heading 
Timing See Main Heading 
Tin Plate Processing (High -Frequency) 74, 75 
Tone Generating Methods 172 
Traffic Control 199 
Train Control 41, 42, 53 
Transformers, Constant Voltage 180 
Transmission, D -C Power 52 
Trouble Shooting 14 
Tubes in Measurements 113 
Turbidity Detector 187 

LT 

Ultrahigh -Frequency Oscillators 
Ultraviolet Measurement 

60 
145, 147 

Vacuum Gauge 43 
Vacuum Gauge Ionization 133, 134, 135, 136 
Variable Speed Motor Drive 22, 23, 24, 25, 26 
Vibration Measurement 117 
Vibrator Substitute 50 
Violin, Electronic 173 
Voltage Measurement, Small 124 
Voltage Regulating Transformers 180 
Voltage Regulators 108 
Voltage Stabilizers 109 
Voltmeter for Arc Welding 128 
Voltmeter, Vacuum Tube 125, 126 

w 
Watch Adjustment 153 
Watch, Cathode -Ray Stop 155 
Water Level Indicator 87, 91 
Water Supply Chlorine Check ?88 
Water Works, Telemetering For 169 
Watthour Meter Testing 15 
Weapon Detector 84 
Weather Forecasting, Radiosonde In 139, 140 
Weft Straightener Control 198 
Weighing 15 
Welder Electrode Feed 15 
Welder Timing 27, 28, 29, 30, 32, 33, 34 
Welding Control See Main Heading, 13 
Welding Current, Measurement Of 130 
Weld Testing 176 
Width Gauge 196 
Wire Reeling Tension Control 44 
Wood Products Processing 77, 78 
Wrapping Control 15 

X 
X -Ray Absorption Coefficient Measure- 

ment 143 

ENGINEERS AS 
MARKETING "EXECS" 

(Continued from page 83) 

edge and ability to adapt equipment 
to needs of others is a very impor- 
tant part of his training. A typical 
example of this might be furnished 
by the operation of radio -frequency 
power in wood gluing. The knowl- 
edge and experience of wood -work- 
ing people are perhaps generally 
confined to that which has devel- 
oped out of the techniques and 
equipment which they have em- 
ployed heretofore. In hot gluing 
methods the wood - working man 
using hot -plate presses knows that 
he can utilize certain steam tem- 
peratures under a given set of con- 
ditions. He may not, however, be 
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In peacetime, Waters Conley is America's oldest and 

largest manufacturer of portable phonographs, maker 

I of the famous Phonola line. Today, our engineers 

and craftsmen are building equipment that links our 

armed forces-communications devices, code signal 

converters, and telephonic systems for tanks. 

. . ̀i iii`iieii.i ...... eee`. eee .ee`ieeieeeie í.i`.i i`i.ie.d .eee`ieiiiii.. i%.i`ie e ̀ i`ieee e`eee4 

Tomorrow, when a whole new world of 

electronic wonders stands revealed ... 
Waters Conley will be ready to serve 

home and industry with many new 

devices-convert- 
ing knowledge 

and experience 

gained in the stress of war to the 

enrichment of life in peace. 

WATERS CONLEY COMPANY 
ROCHESTER, MINNESOTA 

t7 E. 42nd St., New York 224 S. Michigan Ave., Chicago 

ELECTRONIC INDUSTRIES June, 1943 151 

www.americanradiohistory.com



Men with 

VISION 

2cleeZfezto rordif7, 
Shorter and shorter wave lengths higher and higher 
frequencies bring the frontiers of ELECTRONIC 
ENGINEERING into sharp focus 

Makers and users of electronic equipment rely on 
Ken -Rad for dependable tubes in whose military 

application today can be seen the frontiers of tomorrow 

TRANSMITTING TUBES 
CATHODE RAY TUBES 
SPECIAL PURPOSE TUBES 
METAL AND UHF TUBES KE N -RAD 
OWENSBORO KENTUCKY U S A 

familiar with factors such as the 
internal temperatures of the pile, 
the details concerning the charac- 
teristics of the glue employed, etc. 

Must know factors 
If heating by radio - frequency 

power is substituted for hot platen 
presses in such plants, the engi- 
neers associated with the manufac- 
turers of the radio -frequency equip- 
ment must have a thorough under- 
standing of all these factors. They 
must be able to consider the ex- 
pedients which have been incorpo- 
rated into the former process and 
anticipate the compensation and 
limitations which may have to be 
introduced into the new method to 
avoid the same difficulties and re- 
actions which had to be avoided by 
the former method. 

Radio -frequency heating is taken 
only as an illustration. Marketing 
in other fields of electronics must 
go through the same steps. In some 
cases little time will be spent in the 
intermediate steps and packaged 
selling will be reached early. In 
other cases the services of trained 
engineers may always be required 
for the proper installation and op- 
eration of electronic equipment. 

In general, this may be summed 
up by stating that skillful elec- 
tronic engineers, possessing a broad 
engineering knowledge, will play a 
most important part in future elec- 
tronic marketing. And the suc- 
cessful development and the use of 
electronic equipment will depend 
largely on good engineering. 

FOOD INDUSTRIES 
(Continued from page 57) 

tries seem to depend on this cost 
factor. Supersonics for sterilizing, 
for bug -killing, for homogenization 
of milk are possibilities. Process 
controls, program timers, tempera- 
ture, pressure, humidity, pH re- 
corders and controllers, continuous 
automatic weighing equipment, dust 
and smoke precipitators, electro- 
static separation apparatus, and 
such electronic methods as stepless 
motor control, seem to offer much 
wider future sales possibilities than 
the extent of their present use 
would indicate. 

Tube -uses in allied fields 
In looking squarely at the food 

processing industries themselves, 
one is likely to underestimate the 
potential market existing in the 
countless associated industries 
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RADIO -NOISE FILTERS 
for Aircraft 

Available in ratings of 
20, 50, 100, and 200 
amp, d -c, at 50 volts. 

Radio -noise voltage measured on aircraft 
generator with and without G -E 200 - 
amp filter 

They provide excellent noise suppression 

especially from 200 to 20,000 kc 

These filters help immeasurably in providing he 
high-fidelity radio reception so important in aerial 
warfare. They attenuate radio -noise voltage on air- 
craft electric systems (on circuits with such equip- 
ment as generators, amplidynes, inverters, and 
dynamotors).They are particularly helpful in systems 
where open wiring is used to save weight. 

FEATURES 

High attenuation characteristic results in excellent 
noise reduction 

Compact and lightweight (For 100 -amp rating, shown 
in left foreground above, approx 2 1i 5 lb, measur- 
ing approx 5 by 4 by 2 1 2 inches) 

Can be mounted readily in any position 

Operate efficiently over a wide temperature range 

(-50 C to 50 C) 

Comply with U.S. Army Air Forces specifications, in- 
cluding the stringent requirements as to vibration 
and acceleration 

FOR FURTHER DATA on these filters ask your G -E repre- 
sentative for Bulletin GEA -4098, or write to Gen- 
eral Electric Company, Schenectady, New York. 

GENERAL ELECTRIC 
407-58-5700 
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TO HIT 'leM H -A -R - lib -1-R 

Hn year 1943 promises to be the grimmest, hardest I year this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 

In the Pay Roll Savings Plan, America finds a potent 
weapon for the winning of the war-and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, are buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum is, it is not 
enough! For the more dollars made available now, the 
fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You've undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shows only about 10% of the 
gross payroll going into War Bonds, it needs jacking up! 

This is a continuing effort-and it needs continual at - 

You've done your bit 

tention and continual stimulation to get fullest results. 
You can well afford to give this matter your close 

personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out of 
a Pay Roll Savings Plan gives labor and management a 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 

Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 

And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over-now and when the war is won. 

Now do your best! 

152-B 

This space is a contribution to victory today caul sound business tomorrow by ELECTRUi\I(: I \DUSTRIES 
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CARTER ~let 
The Invisible Member of the Crew 

THE 

Carter Magmotor, the unique and only Dynamotor with Permanent Magnet 
Mlds, has set new performance records for stamina, efficiency, light weight, 

and reliability. The 100 watt output models weigh only 41/4 lbs., nearly half the 
weight of other ordinary conventional type Dynamotors of equal output. 

Without gustation it is the finest Dynamotor for Aircraft receiver and smell trans- 
mitter requirements, as well as numerous other applications. 
The latest catalogue containing Magmotors, Genemotors, Converters, Dynamotors, 
and Permanent Magnet Hand Generators will be sent upon request. 

cl h.[ 5e:ï' DS'JS 
-s-.r--i_-x 

1609 MIlwauA,e Ave, Carter, a well known nome in radio for over twenty years. Cotte: Genmotor 

FREE 
Most Complete, Up -to-Date 

1943 BUYING GUIDE* 

OVER 10,000 WARTIME ITEMS 

Condensers Sockets 
Transformers Test Equip. 
Resistors Power Supplies 
Rheostats Converters 
Relays Public Address 
Switches Intercom 
Rectifiers Photo Cells 
Tubes Coils 
Wire & Cable Tools 
Batteries Receivers 

se Your 
New ALLIED 

CA TAL OG G for COMPLETE, 

ELESECTRONICS EVEETRAUIED 
ECTipONfts RYTN/lyG 

¡n 
°n0t RADIO - 

i 
/ 

I 

I 

I 
I 
I 

SAVE TIME ... SPEED PROCUREMENT 
Our specialized service greatly simplifies 
your procurement problems. You get 
everything you need in Electronics and 
Radio faster, easier from this one depend- 
able, central source. Over 10,000 items 
for laboratories, maintenance and produc- 
tion, for war training and combat. Our 
large stocks speed delivery of emergency 
needs. Our experienced staff is ready to 
help you. If you do not have your copy of 
the new streamlined 1943 Allied Buying 
Guide, send for it now ... it's Free. 

Write, Wire or Phone Haymarket 6800. 
ALLIED RADIO CORPORATION 

833 W. Jackson Blvd., Dept. 32-F-3, Chicago 

ALLIED RADIO 

which serve as suppliers. The mat- 
ter of tinplate fusing by induction 
heating is a case in point. The vast 
printing orders placed daily by the 
thousands of food processers could 
support many more photoelectric 
and other electronic methods in 
printing than are now in use. Last, 
but by no means least, is the tin 
can industry itself, annually con- 
verting nearly three million tons 
of steel into food containers. There 
is a distinct possibility that tube - 
controlled resistance welding may 
replace, to a large extent, soft sol- 
dering processes. Large all -welded 
cans have indeed been in commer- 
cial use for a number of months. 

To sum up, although the food in- 
dustries may already be considered 
reasonably "electronized," the sheer 
dollar -volume resulting from sup- 
plying two hundred million persons 
with three meals a day very defi- 
nitely places this in the first rank 
of current and postwar markets 
for electron tubes and electronic 
devices. 

(Another article to be published in a 
forthcoming issue of "Electronic In- 
dustries" will deal with the X-rays for 
examination of food products, for germ - 
killing, and for genetic changes in 
plants, and with the widespread appli- 
cation of ultra-violet for vitamin E 
irradiation of milk, yeast, cereals, etc., 
as well as for destruction of air -borne 
and surface bacteria and mold.) 

UHF AFTER THE WAR 
(Continued from page 59) 

the more field it will intercept. 
There is a confusion of terms here 
which engineers will have to agree 
on. In the broadcast band we al- 
ways use an antenna shorter than 
a quarter wavelength, and we all 
know what we mean by effective 
height. In uhf we always use an 
antenna a quarter, half, etc., of a 
wavelength, set at a certain height 
above ground. We may have a 
quarter wave antenna set on the 
roof of a car, and the car in the 
middle of George Washington 
Bridge. The effective height of the 
antenna is six -tenths of a quarter 
wave, and it is zero distance above 
the ground furnished by the car 
roof, yet it is several hundred feet 
above ground as regards line -of - 
sight to the transmitter. We may 
call the latter the height above 
ground. 

An antenna must have a length 
dimension, whether it is vertical 
or horizontal, and the greater the 
length the more lines of force it 
intercepts. This is a severe handi- 
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77Piedetvetite fill/A' TATEPONS7 
. . . freedoms that are uppermost in the heart of every American. Workers in 
industry have toiled unceasingly to build peak production to enable their 
country to be the world's best equipped fighting forces to protect these freedoms. 

The Hallicrafters employees have twice been cited by their country for excel- 
lence in production . . . once with the Army -Navy "E" Burgee . .. and now the 
addition of a star to this Burgee for continued excellence in producing com- 
munications equipment so vitally needed by our boys on all fronts. 

This new honor will serve as an additional incentive to greater production. 
`v 

, r 

Z4ilegie 
: 

hallicraffers 
CHICAGO, U.S.A. 

B UY 
MORE 
B ONDS! 
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MODEL 
1000 

Underwriters' 
Approved 

ENCLOSED 
Fitted with candelabria 

for 110 volt 
operation 

PILOT LIGHT 
screw socket to receive Mazda 

S-6 or T 4/ -/watt candelabria base lamp. Mounts 
firmly on panels up to %" thick-thicker on special order. 
Requires panel mounting hole 1" diameter. Well ven- 
tilated for cool operation. Jewel slips out of front for 
convenient replacement of bulbs. Available Model 1000 

Faceted Jewel-No. 1001 Smooth Jewel or No. 1002 

Frosted Jewel with colored discs. Range of lens colors. 

la»deee 
MANUFACTURING COMPANY 

1315 North Ninth Street. Springfield, Illinois 

If you do not have a copy of the 
Gothard Pilot Light Assemblies 
Catalog - write for it without 
obligation. 

* 
SOLDER'"` 

* BRAZING 

8omeARO'NG 

* HARDEN"' 

* ANNEALING 

* 
MELTING 

A COMPACT LEPEL 
HIGH FREQUENCY 

INDUCTION HEATING UNIT 
... performs all these operations 
quicker, simpler, more efficiently and 
at a fraction of the cost. Complete en- 
gineering data on your work is freely 
offered. Send samples, or write for 
catalog E today. 

Lepel 
HIGH FREQUENCY LABRATORIES, INC. 

39 West 60th Street, New York, N. Y. 
PIONEERS IN INDUCTION HEATING 

cap to the higher frequencies, as 
the antenna becomes too short to 
pick up much energy. This dimen- 
sion can be almost indefinitely in- 
creased by the use of reflectors and 
arrays, but not very well in mobile 
and general coverage broadcasting. 

Transmission beyond 
line -of -sight 

These waves have clear cut char- 
acteristics as to distance if the 
point where they are tangent to 
the earth is a large body of water. 
The phenomena then is almost ex- 
actly optical-that is the curvature 
of the earth causes a very deep 
shadow to be thrown, with almost 
no signal in the shadow. Power is 
practically useless to increase range 
substantially beyond line of sight. 

The normal situation on land, 
however, is the exact reverse. Al- 
most everything reflects these 
waves, and an optical analogy is 
very apt: suppose you are on the 
opposite side of a hill from a pow- 
erful light. You could look at the 
top of the hill and tell the light 
was on by noting the dim illumina- 
tion on the bottom of the leaves of 
the trees, and perhaps catch a 
gleam from some glass insulator on 
a telephone line running along the 
top of the hill. The light reaching 
you would be extremely weak, and 
you would see it, not by refraction, 
but by scattering, and the level of 
the light reaching you would be 
extremely low. In this case the 
power of the source is everything. 
In general then, in this frequency 
region, for line -of -sight operation a 
rather few watts in the transmitter 
will suffice, but for beyond line -of - 
sight kilowatts are very desirable. 

We thus find that a hill some dis- 
tance from the transmitter may in- 
crease the range of transmission in 
that direction, since its top will in- 
tercept a good field strength by 
virtue of being in line -of -sight, and 
will scatter the signal over a con- 
siderable area. The signal may be 
weak, but it will be there. 

The thought occurs that we may 
find another use for the Empire 
State Building by putting a large 
inverted cone on its top, and we 
people with low power transmitters 
could aim our signal at this cone 
and have it scatter from there, thus 
in some degree adding its height to 
that of our transmitter antenna. 

It is cheering to report, in the 
writer's experience, that the addi- 
tional range obtained at these fre- 
quencies by scattering is quite con- 
sistent. If you go out in a test car 
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On the fighting fronts, a tank's success often depends upon instant and sure 
communication-over crystal -selected channels. Terrific shock, constant vibration: 
corroding humidity of desert heat or paralyzing arctic cold must not interfere. 
Produced to meet all temperature and use conditions, and checked to absolute 
frequency specifications, Gentleman. FREQ-KC Crystals are overcoming these obstacles 
of the war's proving ground. On the home front our electronic engineers are at your 
service to help design and specify crystal -controlled applications for essential products, 
or ahead -of -competition post-war products. 

Gentlemen Products Division of 
HENNEY MOTOR COMPANY 

FREQ.-KC 

CHANNEL 

Home Office at FREEPORT, ILLINOIS-Factory at Omaha, Nebraska 
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E ARE THE D00D48 ,o 
ppAY THE cce0s' 

RUGGED 
CONSTRUCTION 

U 

CABINETS 
CHASSIS 
PANELS 
RACKS 

specifications; or write for V 

ELECTRONIC APPARATUS for 

Send 
our Catalog No. 41A. 

er 

LPRODUCTS 
CORPORATION 

. LONG ISLAND CITY. N. Y. 
100 Varick St. N V. C. 

At the NERVE -CENTER of Modern Warfare 

Quality 
Since 1920 

It's a new kind of war made possible by electronic 
miracles .... and the fate of many men in our 
armed forces hangs on Sentinel -made Communi- 
cations equipment in the thick of the battle 
on every front. Never before has Sentinel Quality 
been so supremely tested. It is being war -tested for 
multiple peacetime uses in the world of the future. 
SENTINEL RADIO CORPORATION 

2020 Ridge Avenue, Evanston, Illinois 

euhIl Cl RADIO 

and find a nice signal in rolling 
country at a spot 35 miles out, you 
can go back next time and find the 
same signal waiting for you, inde- 
pendent of day or night, summer 
or winter. 

A less cheering observation is 
that brick walls are such a good re- 
flector in this range of frequencies 
that reception indoors is inherently 
rather poor, as a rule, and outside 
antennas are almost a necessity. 
However, many transmitters will be 
in the midst of densely populated 
areas, so if the station is close 
enough we can, of course use in- 
door reception. Receivers will have 
to be rather sensitive, as so many 
of the stations being received will 
be by reflection. 

Television will be severely limited 
as to number of stations in a given 
area, as they eat up channels in 
6 me gulps, and theoretically 33 
stations can be placed in that band 
width. If frequency modulation is 
very generally used, a lot of stations 
with only 25 kc swings might be 
used to economize on channels 
(after all, every kind of service does 
not have to have perfect fidelity- 
the home telephone gives adequate 
service with somewhat less). 

Tieing your car into 
the telephone system 

Any discussion of the future of 
radio must include the forecast of 
telephone service to the automo- 
bile. On analysis this turns out to 
have some rather difficult points. 
Due to the rather poor coverage to 
a car in city traffic, a reliable ser- 
vice would necessitate several trans- 
mitters scattered around a large 
city. The question of peak load 
would be very pertinent, as you 
must obviously provide a separate 
channel for each conversation go- 
ing on at one time. Since the 
transmitter on the car would have 
to know which channel is unused 
at the moment, the receiver must 
have a channel finder, hunt along a 
row of adjacent channels, find the 
first one not in use, and set the 
transmitter to that channel. 

Calling the car is even more dif- 
ficult. Cars could be grouped in 
"Exchanges," but each exchange 
would have to have more than one 
channel. A single channel might 
be used for calling the receiver on 
the car, and a tone on the call 
might be used to indicate which 
channel to transfer to in the re- 
ceiver to set up the communication 
channel for that car at that time. 
The receiver would then retune 
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Send for Catalog and Manual No. 40 

Write on company letterhead for 96 -page 
Catalog and Engineering Manual No. 
40. Gives helpful data on the selection 
and application of rheostats, resistors, tap 
switches. 

Consistent performance day -after -day in all types 
of critical applications ... that's the story of Ohmite 
Rheostats and Resistors. This time -proved depend- 
ability has enabled them to meet the toughest re- 
quirements of military service. Today, they "carry 
on" above the clouds and below the waves-on land 
and on sea-in planes, tanks, warships and sub- 
marines-to help speed Victory. Tomorrow, these 
rugged units will be ready to meet new peacetime 
needs. Widest range of types and sizes assure the 
right unit for each purpose. Experienced Ohmite 
Engineers are glad to assist you on any resistance - 
control problem. 

Handy Ohm's Law Calculator 
Helps you figure ohms, watts, volts, 
amperes-quickly. Solves any Ohm's 
Law problem with one setting of the 
slide. All values are direct read- 
ing. Send for yours-enclose only 10c 
in coin for handling and mailing. 

OHMITE MANUFACTURING CO. 
4984 Flournoy St. Chicago, U. S. A. 

ELECTRONIC INDUSTRIES June, 1943 159 

www.americanradiohistory.com



* DEDICATED TO 

BRACH Antennas and other radio 

and electrical products are now 

enlisted for the duration-serving, as 

in the First World War, to hasten the 

day of Victory. Their high peacetime 

standards, today applied to the needs 

of war, reflect our 36 years' experience 

in "QUANTITY -plus -QUALITY" manufacture. 

World's Oldest and Largest Manufacturers of Radio Aerial Systems 

55-65 DICKERSON STREET NEWARK, N. J. 

CRYSTALS BY 

II LP O vJLs3 
Thousands of vital transmitting Installations rely on the ac- 
curacy and dependability of Hipower Precision Crystal units. 
With recently enlarged facilities, Hipower is maintaining 
greatly Increased production for 011 important services. 
When essential demand begins to return to normal, 
Hipower will be glad to help with your crystal needs. 

HIPOWER CRYSTAL COMPANY 
Sales Division -205 W. Wacker Drive, Chicago 
Factory -2035 Charleston St., Chicago, Illinois 

both itself and its transmitter to 
unoccupied channel. 

There is little hope that such a 
system will be free of complexity 
and have a low cost, and besides 
this servicing requirements could 
easily be excessive. 

Requirements for ingenuity 
It will take all the skill and in- 

genuity the engineer can muster 
to open up this field. The antenna 
system alone will require much 
thought to take advantage of 
favorable circumstances in build- 
ing into the car or plane structure, 
for instance. 

To illustrate the point with an 
example we might consider a case 
where it is desired to talk between 
the locomotive and caboose of a 
freight train. The ordinary 142 

cycle track control voltage that is 
used in signaling systems would not 
work, as between the ends of a 
train there may be 100 cars with 
four axels each, forming 400 perfect 
shorts to any transmission. How- 
ever, these wheels and axels are 
highly standardized as to dimen- 
sions and at about 132 megacycles 
they are quarter wave -length long, 
and consequently form rather good 
insulators, or rejector circuits, which 
prevent them from being short 
circuits to current of this frequency 
introduced into the track circuits. 

The front bumpers on all cars 
might be standardized as to wave- 
length to allow picking up uhf 
traffic control signals. The list of 
uhf applications for future con- 
sideration is endless. 

Summary 
We can thus foresee an average 

uhf installation for broadcast re- 
ception with an omni-directional 
antenna on the roof, of some all - 
wave type of receiver still to be de- 
veloped, a lead-in of twisted pair 
(the concentric line is better but 
costlier), an ultra -sensitive receiver 
with highest attainable stability, 
and with a yet -to -be -developed 
dial, new styles of vacuum tubes in 
the front end which may be a 
modification of the Acorn type, but 
much less fragile and costly (per- 
haps the rf stage will be of the 
electron -multiplier type), very sim- 
ple and sturdy tuned circuit as- 
semblies of the variable condenser 
or core tuned types (tuned lines 
and cups are too clumsy and 
thermally unstable for general use), 
all assembly forms of ceramic or 
glass for the uhf circuits for maxi- 
mum stability, and some rather 
nice mechanisms for the tuning 
controls. 
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IN THE AIR 

. 

ON LAND- , 

ON THE SEAS 

.ARE DOING THEIR BIT 

FOR THE UNITED NATIONS 

Dependable! Efficient! For practically any application 
of A. C. to D. C. conversion; also as voltage limiters, 
valves and variable resistances. B -L Selenium Rectifiers 
meet the most severe requirements. Because of their light 
weight and small size, they are ideally suited for use 
where other types of metallic rectifiers are impractical. 

B -L Selenium Rectifiers meet the rigid and ex- 
acting specifications of Uncle Sam. They are 
serving in all branches of our Armed Forces. 
Production capacity and engineering assistance 
are available for essential industries. 

THE BENWOOD LINZE COMPANY ST. LOUIS, MC. 
Also designers and manufacturers of Copper Sulphide Rectifiers, Battery 
Chargers, and D. C. Power Supplies for practically any requirement. 

MAGNETIC WINDINGS CO. 
1 6th and Butler Streets, EASTON, PA. 

COMPETENT ENGINEERING 

COILS 
AIRCRAFT 

RELAY 
TELEPHONE 

ELECTRONIC 

STAFF TRANSFORMERS 
AIRCRAFT 

TANK 
MICROPHONE 

OUTPUT 

SUBMIT YOUR SPECIFICATIONS AND BLUEPRINTS FOR QUOTATIONS 

SERVICING 
(Continued from page 89) 

products and number of such cus- 
tomers available. 

7. Plug-in service 
An interesting possibility for na- 

tionwide sales, offering service 
without any type of field organiza- 
tion, is available to certain classes 
of products. The question to ask: 
Can those parts of our equipment 
which are subject to failure be sup- 
plied as completely self-contained 
"plug-in" units? If so, the cus- 
tomer in Maine or Arizona can be 
supplied with a few replacement 
units to be used only in case of the 
necessity for shipping a defective 
portion of the equipment back to 
the factory. Considerable success 
for this "plan" has been claimed 
by manufacturers of certain types 
of rather intricate photoelectric 
equipment and military radio re- 
ceivers. 

8. Laboratory repair 
It is probably true that a few 

types of very delicate or very spe- 
cialized electronic measuring, re- 
cording, or controlling equipment 
whose economic importance does 
not justify field service organiza- 
tions will always require return to 
the plant or laboratory of the 
maker for adjustment or repair. If 
this is true, and the device is essen- 
tial to the user's production proc- 
esses, there is an opportunity to 
sell two units instead of one, pro- 
vided such sales can be made with 
sufficient tact not to put the prod- 
uct under a cloud in the user's 
mind. An alternative arrangement 
would be to have spare equipment 
stored where it would be readily 
available to any one of several 
nearby users in an emergency. 

If this description of possible ser- 
vice policies has raised more ques- 
tions than it has answered, it will 
have served its purpose. Setting 
up or expanding a policy for ser- 
vicing industrial electronic equip- 
ment must always, like diagnosing 
a disease, depend on many va- 
riables and scattered bits of evi- 
dence surrounding each individual 
case. Only one thing is certain: If 
the dream of the electronic in- 
dustries is to come true-the dream 
of having important quantities of 
vital electronic equipment in con- 
stant use in every factory in the 
land -it will be partly due to con- 
fidence in electronic methods in- 
spired by satisfactory operation 
and satisfactory service. 
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OPPER-OXIDE 

TUNGAR 

Need a Rectifier? 
Then you will want to know which type is best for your specific 

requirements-Copper Oxide, Selenium or Tungar. 

General Electric can give you an impartial answer because Gen- 

eral Electric manufactures all three. 

When next you need a rectifier you can get a valuable consulting 

service (no obligation, of course) through G -E Tungar and Metallic 

Rectifier Engineers. Address inquiries to Section A636-124, Appli- 

ance and Merchandise Department, General Electric Company, 

Bridgeport, Connecticut. 

GENERAL ELECTRIC 
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BURSTEIN-APPLEBEE CO. 
1012-1014 McGee St. Kansas City, Missouri 

NBC's NEW FM 
TRANSMITTER 

(Continued front page 63) 

One of the features which con- 
tribute to the effectiveness of this 
station in noise reduction is the sys- 
tem whereby any traces of ampli- 
tude modulation which may have 
appeared in the rf amplifier system 
are reduced to very low values 
through the use of a feed-back 
amplifier. 

To accomplish this the antenna 
output is continuously sampled for 
amplitude modulation. Any audio 
signal that appears is amplified 
sufficiently, and injected back into 
the final power amplifier (with 
proper phase and amplitude rela- 
tions) to neutralize AM effects. This 
injection is accomplished in the 
high voltage plate current supply 
lead to the power amplifier stage. 
The complete circuit for doing this, 
as will be noted referring to the 
diagrams, uses a diode rectifier, 
two voltage amplifier stages and a 
power amplifier stage operating into 
a transformer whose secondary is 
in series with the plate current 
supply lead. The same carrier sig- 
nal sample from the antenna also 
controls a carrier indicator and a 
carrier alarm system. 

The W2XWG cooling system is 
designed for a minimum of 1500 

CFM of air. It can be increased as 
required to maintain the desired 
anode operating temperatures. 

The field intensity survey map 
shows the approximate service 
ranges of W2XWG as it operates 
under the wartime condition of 
somewhat reduced power. 

The audio frequency and video 
frequency control room at Empire 
State contain all of the low level 
equipment for the "UHF Center." 
This control room is a most inter- 
esting place. It includes the most 
advanced type of wide band high 
fidelity amplifiers, measuring equip- 
ment, and monitoring facilities. 
Our picture of the control room 
was photographed through a dou- 
ble -glass observation window from 
the supervisory office. Another 
identical observation window gives 
full view of the frequency modula- 
tion transmitter. 

The equipment described was 
planned and constructed by NBC 
radio engineer, John L. Siebert. 
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RHEOSTATS 
Rheostats of the type shown on 
the International Blood Plasma 
Centrifuge are available in a 

wide range of sizes for multi - 
and single -mounting, for manual 
and motor driven operation. 
Ward Leonard also manufactures 
laboratory rheostats with and 
without micro drive and ring 
type rheostats. Send for bulletins 
describing Ward Leonard Rheo- 
stats of interest to you. 

ARMY 

ARMY'77 unvY 

NAVY 

. . that pint you gave 

It may be that many months will pass before the blood you so generously 
gave will save a life ... the place may be thousands of miles away. 

The preparation of plasma from donor's blood is a meticulous process 

in which a special type centrifuge plays an important part. Centrifugal 
force developed at enormous speed, with smooth acceleration, packs 

down the red cells and increases the yield of blood plasma. This calls 

for sturdy equipment, built for continuous duty; for when blood is 

coming in, the centrifuges are working day and night. 

The Ward Leonard pressed steel rheostat was selected as the motor 

controller because of its absolute dependability and its large number of 
accurate steps. An electric interlock designed by Ward Leonard assures a 

slow start irrespective of when the switch is closed. The centrifuge will 
not operate until the rheostat is in minimum speed position. 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control devices since 1892. 

WARD LEONARD ELECTRIC COMPANY, 61 SOUTH STREET, MOUNT VERNON, NEW YORK 
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NEW LITERATURE 
Greater Speed 
in Crystal Orientation 

To permit the fullest utilization 
of new manufacturing techniques 
and also to increase the speed of 
test procedure, the Philips Metalix 
Corporation, 419 Fourth Ave., New 
York, is offering an X-ray quartz 
analysis machine equipped with 
two goniometers, with a newly -de- 
signed natural face orientation 
table as optional equipment. This 
arrangement succeeds the former 
combination of a single goniometer 

and a natural face orientation 
table. The use of two goniometers 
almost doubles the volume of crys- 
tals that can be handled by one 
analysis machine. Machines already 
in use can have their usefulness 
increased by replacement of the 
natural face orientation table with 
a goniometer designed for use on 
the left side of the machine. Bul- 
letin No. 202 describes the new ap- 
paratus. 

Alloy "C" Resistance Wire 
Price list and engineering data 

on its Alloy "C" resistance wire has 

A Symbol of 

Crill/ 
Safety 

in War or Peace! 

Compositrol Fire Alarm Central Office 
Unit 

FOR MORE THAN 20 YEARS 
the "know how" of the Horni Organiza- 
tion has produced the finest equipment 
for our Country's Fire and Crime Preven- 
tion Agencies. That same "know how" 
is now producing the best equipment 
for the world's best fighters. 

The men and women workers of Horni 
are proud to wear their Army -Navy "E" 
pins, which to them represents the high- 
est reward for their efforts in bringing 
the day of victory closer. They promise 
to maintain and SURPASS this record. 
Invest in WAR STAMPS and BONDS 

SIREN -LIGHT HORNI Positive Non -In- 
terfering Succession Fire 

Alarm Box 

Traffic Signals & Controls 

HORNI SIGNAL MANUFACTURING CORPORATION 
Executive Offices -310 HUDSON ST., NEW YORK CITY 

been released by the C. O. Jelliff 
Mfg. Co., Southport, Conn. Alloy 
C contains 60 per cent nickel, 15 per 
cent chromium and balance iron. 
It has a high resistance to oxida- 
tion or corrosion, and is extensively 
used as a heating element at tem- 
peratures up to 1700 deg. F. It is 
widely used in fixed and variable 
resistors, potentiometers, etc. 

High Temperature Lubricant 
A 4 -page illustrated bulletin, No. 

423 -DD, on "dag" colloidal graphite 
as a high temperature lubricant has 
just been released by the Acheson 
Colloids Corporation of Port Huron, 
Michigan. This bulletin discusses 
the limitations of liquid and semi- 
liquid lubricants of the conventional 
type in high temperature applica- 
tions and the properties of colloidal 
graphite which make it suitable for 
such applications. 

Marine Type 
Dead Front 

A 16 -page booklet on marine type 
dead front built to government re- 
quirements is published by the 
Square D Company 6060 Rivard St., 
Detroit, Mich. This bulletin 3100 de- 
scribes and lists switchboards, gen- 
erator boards, power and light dis- 
tribution panelboards and drip - 
proof switches for marine use. The 
advantages of dead front control 
equipment are described as simpli 
fled maintenance, interchangeabil- 
ity, safety to personnel and mini- 
mum ship space required. 

Brazing With 
Phos-Copper 

How to braze with Phos-Copper, 
brazing alloy which saves time, ma- 
chines and manpower and can be 
used with gas, incandescent carbon, 
electric furnace and dip brazing 
methods is discussed in a new book- 
let announced by Westinghouse 
Electric and Manufacturing Com- 
pany. The new 12 -page booklet con- 
tains hints on good brazing and 
proper joint designs. Butt, scarf, 
shear and lap joints are considered, 
and diagrams show proper designs. 

Phos-Copper is free -flowing at 
1382 deg. F., so heating time is 
shortened. Machining of the fin- 
ished joint is not necessary in most 
cases. Among the advantages of 
Phos-Copper listed in the booklet 
are its low melting point, uniform- 
ity of brazing material, high tensile 
strength and stress cycle, 98 per 
cent electrical conductivity of joint. 
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HUGH VOLTAGE PAPER CAPACITORS 
to Stand 5,000 to 15,000 Volts at 110° C. 

Sprague has the answer to the problem of 
finding paper capacitors that will handle 
high voltages at high temperatures. 

Typical of many other Sprague develop- 
ments, these Type PX-25 units, with their 
exclusive "Vitamin Q" impregnant, have 
proved their dependability under the most 
rigorous war conditions. Voltages now avail- 
able run from 5,000 to 15,000 volts and 
ambient temperatures are on the order of 
110° C. Used at low and ordinary tempera- 
tures, these capacitors give a tremendously 
increased safety margin 

C over the ordinary corn- ',\p ̀IE,'' 
merciai types. -tot 

Sprague engineers welcome the oppor- 
tunity to cooperate in solving your capacitor 
problems. An exceptionally broad back- 
ground of engineering experience in de- 
signing and producing dozens of highly 
specialized capacitor types for ultra -exact- 
ing war uses is freely at your disposal. 

SPRAGUE SPECIALTIES COMPANY 
North Adams, Mass. 

TRACTORS' ATTENTION 
SUB -CON will be glad to 

Sprague Specialties Company 

hear from reliable firms 
screw machine 

s having for sub 
filities available from 

and metal stamping 
high -priority 

orders' high.p 
make up jigs 

and fixtures, 
concract work on 

uWP available. 
concerns 

equipped 
help and having purcha:in9 

Agent 

F W. McN A M AR AI (MASS.) 
804 

Telephone: 
NORTH 

ADAMS 

MANUFACTURERS OF A COMPLETE LINE OF RADIO and INDUSTRIAL CAPACITORS and KOOLOHM RESISTORS 
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962 KENT AVE., BROOKLYN, N. 

TRIPLETT 
aexiat TESTERS 

TRIPLETT 
MODEL 625 
PORTABLE TESTER 

A long scale 4.58 highly 

sensitive, 
compact, easily 

portable Tester. 

12 A.C.-D.C. Voltage 
Ranges 

to 5,000 Volts. es 

udi 
Six Direct Current Ra n 

mil- 

inclng microamperes, 
incluliamarding and amperes. 

3 Resistance Ranges to 4 

megohms. i nx2n. 
Bakelite Case 6 x 5 

Although some older designs are no longer 
obtainable several alternate models are avail- 
able to you under Government requirements. 

TRIPLETT ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 

NEW BOOKS 
Electrical Counting 
By W. B. Lewis, M.A., Ph.D., pub- 
lished by The Macmillan Company, 
New York, 1943, 144 pages, $2.50. 

Though the subtitle of the book 
reads "with special reference to 
counting alpha and beta particles," 
the text will be useful to many who 
have occasion to use tube circuits, 
but who may not be concerned with 
nuclear physics. It covers design, 
testing and limitations of ampli- 
fiers, voltage stabilization, feed- 
back, trigger circuits, counters, sta- 
tistics of random distribution, and 
other related subjects of general 
interest. Many useful details as to 
the construction of special circuits 
are included. 

The treatment is clear and log- 
ical, the problems are carefully 
stated, and performance, advan- 
tages and disadvantages of the de- 
vices are explained in a readily 
understandable, straightforward 
style which makes it a pleasure to 
read the book. 

Transients in 
Linear Systems 
By Murray F. Gardner, Assoc. Pro- 
fessor, Electrical Engineering, 
M.I.T., and John L. Barnes, Profes- 
sor, Applied Mathematics, Tufts 
College, published by John Wiley 
& Sons, Inc., New York City, 389 
pages, illustrated, 6" x 9", $5.00 

This is the first of two volumes 
prepared mainly as a textbook on 
the Laplace transformation con- 
cepts, as applied to transients in 
electrical and mechanical problems. 
Vol. I concerns circuits and devices 
that contain lumped parameters. 
The approach to most problems is 
from electrical concepts. 

As a textbook, the book may 
serve admirably, since the style is 
understandable. An excellent intro- 
duction reviews and compares the 
transform concept with other sys- 
tems of analysis, such as by dif- 
ferential equations, operational cal- 
culus or Fourier integral analysis. 
There follows numerous chapters of 
definitions, and examples taken 
from all phases of engineering de- 
sign. Emphasis is placed upon a 
systematic presentation of the 
methods of setting up physical 
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RADAR, the secret weapon, tells 
the story of PHILCO at war ! 
When the Army and Navy released the 
secret of Radar, the sensational story of 
Philco's vital contribution to victory was 
officially revealed. Radar, the fabulous 
weapon that pierces fog, storms and dark- 
ness and seeks out the enemy beyond the 
range of human eyes and ears, is one of 
Philco's major war assignments. 

Throughout its overwhelming leadership in 
radio, Philco laboratories pioneered in the 
science of ultra -high frequency radio waves, 
upon which Radar is based. When the Jap 
struck, Philco was ready to answer the 

call of our fighting forces, for "impossible" 
deeds of Radar development and produc- 
tion. Today, theirs is the most dramatic 
story that has yet been told from the annals 
of war production. 

Even more important will be the peacetime 
sequel to these Radar achievements. Wher- 
ever Radar and electronic principles may 
be applied, Philco research and experience 
will be ready, again, to serve the field of 
industry. And in home appliances, only the 
future can reveal the untold progress that 
will appear under the famous Philco name. 

PHILCO CORPORATION 
%MY OUR WAR PRODUCTION PLEDGE: MORE BETTER SOONER 
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WORN AT MAXIMUM SHILL 

Now Open for Electrical 
and Electronics Engineers 

and Physicists 

IF your job is not equal to your 
highest skill, if you have cre- 

active ability which seeks expres- 
sion-you will be interested in 
the openings we have. 

Men who know electronics, 
the development and production 
of radio and electronic tubes, can 
find opportunity now in our 
Pennsylvania and Massachusetts 
plants. 

Aggressive and independent 
research has made Sylvania one 
of the top producers of radio 
tubes in the United States. This 

is a company with which an able 
man can grow. 

These positions afford the op- 
portunity to make a direct and 
important contribution to the 
war effort. And, for the right 
men, there are excellent postwar 
possibilities with a company well 
versed in the new and expanding 
field of electronics. 

If you are not now working at 
your highest skill, write to the 
Industrial Relations Department, 
Sylvania Electric Products, Inc., 
goo Fifth Ave., New York, N. Y. 

SYLVA NIA ELECTRIC PRODUCTS INC. 

Some editcrnial eeclíuhel of 

ELECTRONIC INDUSTRIES 

¡04 2«11 
Press Wireless' Worldwide Radio Communication System 

What Wartime Standardization Has Done for Future 
Peacetime Electronic Production 

Applications of Electronic Principles to Medical and 
Psychological Problems 

Ultra Shortwave Radio in Modern Aircraft Operation 
Radio Organization of the U. S. Navy 

and 
22 Other Engineering and Practical Production Articles 

Outlining Latest Developments in Electronic 
Principles and Apparatus 

CLOSING DATES 
JULY ISSUE - Final form closes - JUNE 20 

Two days earlier if composition is required or if color is used 

problems as equations under the 
transform system. 

As a reference design handbook 
however, the book does not provide 
an easily used "tool" because of the 
large amount of definitions and 
concepts that explain the "sub- 
ject," but are of minor importance 
to the practical design engineer. 
The individual worker studying 
the book without the assistance of 
an instructor will probably wish for 
a greater number of complete solu- 
tions to help in checking the ac- 
curacy of his own problem set-ups. 
However, the examples used are so 
intriguing, in that they seem to 
parallel problems that so frequently 
come in engineering design, that 
the majority of those to whom the 
review copy was shown decided to 
own a copy of their own. 

An extensive bibliography of sev- 
eral hundred references is included 
to permit the reader to follow up 
any particular subject at greater 
length. The style is such that a 
working knowledge of differential 
equations will permit a circuit en- 
gineer to follow the concepts pre- 
sented. 

Radio Circuit Handbook 
Published by Allied Radio Corpora- 
tion, 833 West Jackson Boulevard, 
Chicago, Illinois. Price, 10c. 

This is a 40 page 81/2 x 11 inch 
book, containing radio and elec- 
tronic circuits especially planned as 
a text for the classroom, for home 
study, and as a guide for experi- 
menters and builders. Fundamental 
principles of radio are illustrated 
and explained in sixteen basic cir- 
cuits, followed by twenty-five appli- 
cation circuits of conventional ra- 
dio and electronic units. Since both 
the schematic and pictorial dia- 
grams are shown for each unit, 
which range from simple one -tube 
sets to superheterodynes, the stu- 
dent is able to correlate typical cir- 
cuit diagrams with their actual 
equipment counterparts, and so 
easily bridge the gap between the- 
ory and practice. 

Linear -Frequency 
Condenser Development 

The equation which appeared in 
the third column of the article "Lin- 
ear -Frequency Condenser Develop- 
ment," page 88, May issue, should 

Cm 
have read: X = . 

Co 
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CtIe&tttcniflka Ccndene,t 

Compact Silver Micas for V. H. F. 

COLOR CODE 

FIRST DIGIT 

SECOND DIGIT 

THIRD DIGIT 

Characteristics 

Capacity Range: 15 to 500 mmf. 

Power Factor: .08% max. for capacity 
tolerance of ± 5% or less 
.12% max. for capacity 
tolerance of over ± 5% 

Max. Working Voltage: 500 Volts D. C. 

FOR U.H.F. and V.H.F. applications where short leads, high resonant 
frequency, and compactness are essential, Type 370 Erie Button Mica 

Condensers are ideal. 
These small capacitors consist essentially of a stack of silvered mica 

sheets encased in a silver plated housing. The housing forms one terminal, 
the other terminal being connected at the center of the stack, thus providing 
the shortest possible electrical path to the capacitor. A wide selection of 
terminal and mounting designs is available to provide both feed-thru and 
by-pass connections. 

Erie Button Mica Condensers have been thoroughly proven in large 
scale production quantities since 1941. Capacity ranges and electrical char- 
acteristics are given above. 

Samples of Erie Button Mica Condensers and complete technical in- 
formation will be sent to interested engineers on request. 

INVEST TODAY IN BONDS FOR VICTORY 

ERIE RESISTOR CORP., ERIE, PA. LONDON, ENGLAND TORONTO, CANADA. 
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THOMAS PORCELAIN 
RADIO -ANTENNA 
STRAIN & SPREADER 

INSULATORS 

4.401r; 

A wide choice of sizes and designs is offered in highest 
quality wet process porcelain. Thomas radio insulator 
performance is backed by 70 years of manufacturing and 
engineering experience. 

QUALITY CHARACTERISTICS 
Hard smooth glazed surfaces remain permanent under 

all conditions and offer no lodging places for contamination. 
Insulators are moisture proof and are immune to the effects 
of acid fumes, smoke, salt sprays, and will not stain. 

High mechanical and thermal strength is attained with 
a minimum of weight. For permanency and long life 
specify Thomas Radio Insulators. 

THE R. THOMAS & SONS CO. 
L I S B O N, OHIO 

NEW YORK BOSTON CHICAGO 

LOBAL WARFARE! 

'l.Ju" dudJ Y 

Only PANORAMIC 
shows you a wide band 

of frequencies- 
all at once! 

GLOBAL 

THINKING! 

WIDER 

VISION! 

PANORAMIC 
An Engineering 
Organization 
Devoted to Radio 
Research, 
Development and 
Manufacture. 

/ 

PANORAMIC reception is keyed to to- 
day's needs-and to the future. Pano- 
ramic shows you, visually, a wide band 
of frequencies to see and analyze. 

PANORAMIC RADIO CORPORATION 242-250 W. 55th STREET, NEW YORK 

MILESTONES TOWARD 
THE ELECTRONIC ERA 

How deForest's Auction 
Came Into Being 

How Dr. Lee deForest's famous au- 
dion, predecessor of all modern elec- 
tronic development, was born in a tiny 
one -room "laboratory" during a torren- 
tial rain; how the "grid" came to be 
so named; how a "local" battery, after- 
wards known as the "B" battery first 
was used in any wireless receiver, and 
many other little known features of 
the travail that accompanied the birth 
of the three -element vacuum tube were 
related by Frank E. Butler, formerly 
chief assistant to Dr. deForest, and at 
present associate editor of "Electronic 
Industries," in a statement prepared 
for the June 2 meeting of the New 
York section of the Institute of Radio 
Engineers. 

The auction was born in the attic of 
the old Parker Building (later de- 
stroyed by fire) at the corner of 4th 
Avenue and 19th Street, New York 
City. The first tubes, made by hand of 
glass tubing about 1% inches in diam- 
eter, were made by a Mr. McCandless, 
a maker of Christmas -tree lamps, in a 
small shop in a six -story building on 
14th Street between 5th and 6th Ave- 
nues. The life of these tubes, evacu- 
ated with a hand pump and containing 
a carbon filament, was a matter of only 
a few minutes. 

First tube with a grid 

The night the first tube ever to con- 
tain a "grid" was made, was stormy 
and the rain fell in torrents. After 
two tubes were finished-about mid- 
night-deForest and Butler carried 
them cradled in cotton in an old shoe 
box, through the rain to their own 
"lab," arriving drenched to the skin 
but with the precious tubes in order. 
The first tube tested burned out imme- 
diately, before any observation could 
be made. The second tube survived 
about 30 minutes, which was time 
enough for tests which indicated the 
importance of the discovery. 

Later, after more tubes were made 
and experimentation was in progress 
it became necessary to adopt a name 
for the "grid," till then unnamed, and 
the christening came about in this 
wise. Dr. deForest was experimenting 
with various hook-ups and observing 
the varying results, excitedly giving 
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°°°"""` APPLIED TO THE END OF A WIRE" A A f=\ "PRECISION ENGINEERING "' 

C_p_i, l«_Sf WIRING 
vvo f0lZDEVICES 
FOR 

AIR°IpM(NT/BORNE 
RADIO 

. "W".". 

Top Performance In Low Voltage and High Frequency Requirements 
The AMP Diamond Grip Solderless Insu- 

lation Support Terminal is daily maintaining the highest 
quality electrical and mechanical connections under the 
severe conditions required in gun control, aircraft com- 
munications, and electronic use. This pure copper termi- 
nal, which is 1/32" shorter and approximately 32% 

lighter in weight, has been engineered for the aircraft 
industry to meet every requirement of production as well 
as actual service. 

Exceptional production efficiency is the result of special 
terminal design, and AMP Precision -Die Installation Tools, 
illustrated below. 

AIRCRAFT- MARINE PRODUCTS INC. DEPT. D 286 N. BROAD ST., ELIZABETH, N. J. 

Canadian Representative: A & M ACCESSORIES, LTD., TORONTO, CANADA 

THREE PERFECT CRIMPS 
AT ONE TIME 

Diamond Grip Precision -die hand, 
foot and power operated installation 
tools materially reduce production 
time and assure uniformity of appli- 
cation without the necessity of worker 
pre -training. These self -gauging tools 
make three perfect crimps at one time 
--every installed terminal is the exact 
duplicate of all others in the line. 

AIKfAn vAUINE rRODUC13 DFG 

AMP 
f OLDERIESS WIRING DEVICFS 

COPYRIGHTED. A.M.P. 1943 

THE AMP SYSTEM OF SOLDERLESS 
WIRING 

Unbiased laboratory tests of AMP 
Diamond Grip Terminals show no sig- 
nificant change in resistance even under 
the severest operating conditions, includ- 
ing o multiplicity of circuits, variations 
in current, voltage, temperatures and 
corrosion. 

Write today for Bulletin No. 19. l 
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Split Second Plant Coordination with the 

Talk -a -Phone saper CHIEF 

Here is the inter -corn system that relieves your crowded 
switchboard-ties all departments of your plant together 
for split second coordination. Check these new exclusive 
"SUPER CHIEF" features: 

Private Conference Traffic Control 
No Eavesdropping Possible 
High Power - No Distortion 
Unlimited Number of Stations 

Special Uni -Trans Control 

Get the full story on America's most 
complete line of intercommunication sys- 
tems. Write or wire for new bulletin. 

*Trade 
Mark 
Registered 

Talk -A -Phone Mfg. Co. 
Dept. EI, 1219 W. Van Buren Street 

CHICAGO 

EEETI1O1)ES 
for RYSTI%E SETS 

BUTTON TYPE 

FLAT or STEPPED TYPE 

SQUARE. OBLONG & ROUND 

CLOSEST TOLERANCES 

Great Reduction 
in MAN HOURS and COSTS 

in 

YOUR LAPPING DEPARTMENT 

PROMPT DELIVERIES 

EXCELLENT FINISH Mail This Coupon 

GEMEX COMPANY, UNION, N. J. 

GEMEX COMPANY, Union, N. J., Dept. W.I. 
Please forward information regarding your Electrodes for Crystal Sets. 

COMPANY 

STREET 

CITY STATE 

DEPARTMENT 

NAME TITLE 

orders: "All right now, hook this over 
there . . . then that over there . . . 

then those two to these. . . ." This 
proved so confusing and indefinite that 
one of the assistants remarked: "Doc, 
why not name some of these 'things'? 
We know that this square of metal is 
the wing (since changed to plate) but 
what is this thing," pointing to the 
zig -zag wire. "Oh! call it a grid," 
quickly remarked deForest, "that's 
what it looks like, a roaster grid." 
Then he added, "Make a sign. Tack 
it on the wall so you won't forget. 
Say this: 'REMEMBER, RED TO 

WING . . . GREEN TO GRID 
ALWAYS.'" To this day in all coun- 
tries of the world wherever radio cir- 
cuits are designed and color code is 
used, the leads to the grid circuits are 
always specified as green. 

As soon as possible a small ma- 
hogany cabinet with a peep window 
to note whether the filament was still 
lighted, was built and one of the first 
sample tubes was taken to Washington 
to demonstrate the improved "wireless 
detector" to the Navy. However, the 
device was promptly turned down as 
being impractical, untried, and too ex- 

pensive. It was reasoned that the use 
of a storage battery was out of the 
question because it might run down 
in the middle of a message. 

Sought relay action 

Mr. Butler's IRE talk, augmented by 
about 30 lantern slides which included 
photographs of a series of 18 replicas 
of the original experiments showing 
the major steps followed by Dr. de - 
Forest in the development and dis- 
covery of the audion, pointed out that 
from the start of his research, de - 
Forest sought to produce a relay ac- 
tion in a receiver, and not merely a 
valve or rectifier. 

Contrary to popular belief, the in- 
vention was not the outgrowth of an- 
other person's idea, but was conceived 
and progressed along radically differ- 
ent lines of reasoning. This was along 
the line of heat or ionization of gases 
within a given area, all of which led 
into the field of vacua, which was 
quickly discovered and taken ad- 
vantage of once that path was shown. 
"It is along these lines that the sig- 
nificance of originality of the inven- 
tion must be viewed, if unbiased opin- 
ion desires to grant entire credit for 
the invention, where it unquestion- 
ably belongs," said Butler. 

174 ELECTRONIC INDUSTRIES June, 1943 

www.americanradiohistory.com



Electronic Gunsmith 
Her job is to assemble the complex gun of a cathode 

ray tube -a precision electronic gun that shoots billions 

of electrons a second with unerring accuracy. 

That makes her an "electronic gunsmith." Here she is 

shown welding a "no tolerance" gun part held in perfect 

alignment by a specially designed jig. 

To the making of cathode ray tubes and other important 

QUALITY THAT SERVES IN W A R 

electronic elements, Sylvania brings long and special- 

ized radio tube experience. You know what the Sylvania 

reputation for painstaking craftsmanship is in the radio 

field. 

You can confidently specify Sylvania Radio Tubes as 

replacements for wartime radios - and Sylvania Cathode 

Ray Tubes for television sets and many other purposes 

when victory is won. 

RADIO \ DIVISION 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

Emporium, Pa. 

INCANDESCENT LAMPS, FLUORESCENT 

LAMPS, FIXTURES AND ACCESSORIES 

RADIO TUBES, CATHODE RAY TUBES, 

ELECTRONIC DEVICES 
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WITH 

COAXIAL CABLES 

... for Radio Transmission Lines 
The VICTOR J. ANDREW CO., pioneer manufacturer 

of coaxial cables, is now in a position to take additional orders, in any 
quantity, for all sizes of ceramic insulated coaxial cables and accessories. 
The Andrew Co. engineering staff, specialists in all applications of coaxial 
cables and accessories, will be pleased to make recommendations to meet 
your particular requirements. 

"Attention!" 
If coaxial cables are your 
problem ... write 'or new 
catalog showing complete 
line of coaxial cables and 
accessories. 

Po' tr- 
VICTOR J. ANDREW co. 

363 East 75th Street, CHICAGO, ILLINOIS 
ANTENNA EQUIPMENT 

IN AIRCRAFT 

A MPERITE 
BATTERY CURRENT & VOLTAGE 

REGULATORS 
Features: - 
1. Amperifes cut battery 

voltage fluctuation from 
approx. 50% to 2%. 

2. Hermetically 'sealed - 
not affected by altitude, 
ambient temperature, 
or humidity. 

3. Compact, light, and 
inexpensive. 

Now used by U. S. Army, 
Navy, and Air Corps. 

Send us your problem. 

20 

VOLTAGE OF 24V 
BATTERY & CHARGER 

VARIES APPROX. 

50% 

. ,- 

WITH AMPJRITE 
VOLTAGE VARIES 
ONLY 

rti 

AMPERITE COMPANY 561 Broadway, New York, N. Y. 
CaAlkemble: 

, 

In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto New Yo, 

INDUSTRY NEWS 

RCA's Finn Tells How 
Tubes Serve Industry 

Speaking before the National 
Conference of Business Paper Edi- 
tors in Philadelphia on April 30, 
D. J. Finn, of the Radio Corporation 
of America, Camden, N. J., listed ten 
broad ways in which electronic de- 
vices and methods are serving in- 
dustry today: 

1. Power rectification and inver- 
sion 

2. Communications 
3. Extending the senses 
4. Detection, inspection 
5. Safety and protection 
6. Calculating 
7. Measurement - physical, elec- 

trical, and chemical 
8. Control 
9. Welding, processing, and mis- 

cellaneous applications 
10. Heating and drying 

Mr. Finn confined his remarks 
chiefly to No. 10, radio -frequency 
induction and dielectric heating in 
industry. He pointed out that oper- 
ating cost comparisons between 
older electrical, gas, and other 
methods of heating with the new 
radio -frequency techniques involved 
many factors besides the bare fact 
that a given amount of heat at 
present costs six or seven times 
more. Speed-up of industrial oper- 
ations, localization and efficient use 
of heat, savings in labor and space, 
and improvement of the product 
frequently more than offset the 
increased cost per unit quantity of 
heat. 

D. E. Foster Vp of Engi- 
neering for Majestic 

Dudley E. Foster has been named 
vice-president in charge of engi- 
neering and Arthur W. Freese vice- 
president in charge of production 
of the Majestic Radio & Television 
Corporation, announces E. A. Tra- 
cey, president and general man- 
ager of the corporation. 

Said Mr. Tracey, "The Associa- 
tion of Mr. Foster and Mr. Freese 
with Majestic is part of an organ- 
ization program started in the 
Spring of 1941;-a long-range well - 
planned program that we believe 
will secure for Majestic an impor- 
tant position in the radio industry 
in the not too distant future." 

Mr. Foster has had a long asso- 
ciation with the radio industry, be- 
ginning in 1913. He is a graduate 
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MICRO SWITCH 
the "Heart' óf 

Cook Bellows Switch 

Micro Switch precision and rugged depend- 
ability has never shown to better advantage than 

in the uses to which it has been put in the Cook 
Bellows Switch, manufactured by the Cook Electric 

Company of Chicago. This bellows switch has 

been found valuable in such applications as in- 

dustrial processing, water and oil pumping sys- 

tems, gas filled cable alarms, etc. Operated with 
air, gases or fluids, the Cook Bellows Switch is a 

custom engineered unit of rugged dependability 
for operation on pressure differentials ranging from 

as low as an ounce to over 100 pounds. 

Micro Switch with its small size, precise action and 
absolute dependability is a "natural" for difficult 

switching problems, operating at the same point 
through millions of operations . . . actuated by 
minute changes of movement or energy. Micro 
Switch is helping to solve hundreds of other diffi- 

cult design problems. 

Micro Switch is thumb size-measures only 
1116" x 2732" x 1 15/16", weighs only an ounce, 
operates on force as low as VA ounces and move- 
ments as low as .0002'. Listed by Underwriters' 
Laboratories with ratings or 1200 V.A. loads, from 
125 to 600 volts A.C. 

Supplied in a wide range of types and housings, 
Micro Switch can be adapted to meet a variety of 
operating conditions and requirements. The ex- 

perience and skill of Micro Switch engineers is 

available to help you find the best possible answer 
to your precision switching problems. 

SEND FOR THESE CATALOGS 
The two catalogs illustrated here will 

give you the complete details- 
Number 60 which covers Micro Switch 

in general and Number 70 which 

deals with Micro Switches for aircraft. 

Micro Switch Corporation, Freeport, Illinois 
Branches: 43 E.Ohio St., Chicago 11 Park Place, NewYork City 
Sales and Engineering Offices: Boston Hartford Los Angeles 

The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 

© 1943 

MICRO SWITCH 
Made Only By Micro Switch Corporation... Freeport, Illinois 
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Dudley- E. Foster 

of Cornell University in electrical 
engineering and was formerly chief 
engineer of the Case Electric Com- 
pany of Marion, Ind., and later the 
U. S. Radio & Television Corpora- 
tion. In 1934, he joined the R. C. A. 
License Laboratories as division en- 
gineer in charge of the engineering 
division of those laboratories. Since 
1941, and until his association with 
Majestic, he was executive vice- 
president of Rogers -Majestic Ltd. 

Mr. Foster holds over 40 patents 
in the radio and television field and 

in 1940, was given the Modern 
Pioneer award by the National As- 
sociation of Manufacturers for his 
inventive contributions to the elec- 
tronic field. 

Mr. Freese has_ spent his entire 
business career in production. He 
was general works manager for 
Zenith Radio Corporation from 1930 
until 1940 and recently, just prior 
to his association with Majestic, 
was vice-president and general 
works manager of the Automatic 
Instrument Corporation. 

Willis Gen'l Sales 
Manager Sperry 

Hugh Willis has been appointed 
to thé position of general sales 
manager of the Sperry Gyroscope 
Company, Inc., according to an an- 
nouncement made recently by R. E. 
Gillmor, president of the company. 
The Sperry Company is said to be 
one of the world's largest designers 
and producers of marine and air- 
craft instruments for the armed 
services. According to the an- 
nouncement, Mr. Willis fills the post 
vacated by M. Lynn Patterson, who 
died in an airplane crash last year. 

Mr. Willis joined the Sperry or- 
ganization in 1931. Previous to his 

Hugh Willis 

new assignment, he was Chief Re- 
search Director in complete charge 
of the company's laboratory, which 
employs more than 1500 technicians. 

In announcing the new appoint- 
ment, Mr. Gillmor said: "The re- 
sponsibilities of the sales depart- 
ment are no longer confined within 
conventional boundaries. In these 
high-speed war days the sales de- 
partment's first function is to rec- 
ognize, even anticipate, the needs 
of the armed services. They must 
get new ideas and improvements on 
present products through the la- 
boratories and into production 
without delay." 

READY TO HELP solve your 
Laminated Plastic Problems! 
IT'S EASY TO SEE why hundreds 
of manufacturers turn to INSU- 
LATING FABRICATORS for their 
laminated Bakelite and fibre fabri- 
cating work. 

We have the experience and know- 
how to help you select a material 
with the right characteristics for 
each job. And we have the skilled 

APPARATUS PANELS made of Graphic Lamicoid 
in which printing and designs are permanently in- 
corporated and cannot rub off or be erased. 

craftsmen and precision equipment 
for fabricating sheet, rods and tubes 
to meet Government "specs". Com- 
plex punchings with smooth, clean- 
cut edges; flawless drilling, turning 
and milling; threads that do not 
chip or fracture ... this is the kind 
of work we are furnishing to war 
contractors today and are ready to 
start turning out promptly for you. 

Send us a sample or blueprint of 
the electrical and mechanical parts 
as well as instruction plates, oper- 
ating panels and dials you need. Our 
engineers will make recommenda- 
tions on how laminated plastics can 
be used to best advantage-and quote 
prices and delivery without obliga- 
tion. Write or phone today to:- 

INSULATING 
FABRICATORS 

INCORPORATED 
12 E. 12th St., New York, N. Y. 

Above-STATIC SHIELDS, 
bushings, etc., for electronic work. 
DIALS for rear illamination. 

instrument bases, gears, 

Below-LAMI CO ID 
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Known for the Service They Give! 
Back of FAST capacitor service lies a 
quarter of a century of engineering skill 
and manufacturing technique. Back of 
FAST capacitor performance is intense 
scientific research in the chemistry of 
raw materials and in dielectrics. From 
such a background flows FAST quality, 
precision exactness, product uniformity 

STANDARD OR SPECIAL UNITS 
TO MEET EVERY NEED 

FAST Condensers and Capacitors are produced in 
many types and sizes, in standard and special designs, 
for a great variety of electronic and electrical applica= 
lions in war and industry. Paper Capacitors-Oil or 
Wax impregnated-Rectangular or Tubular-in sizes 

from the smallest to the largest. Units specially engi- 
neered or built to government specifications including 
thermal cycle and salt water immersion tests. 

... so vital in every phase of the war. 
And just as FAST engineers are today 

bending every effort for military victory... 
so, too, they will be ready to serve peace- 
time needs tomorrow ... fortified with 
the plus -experience born of war. FAST 
engineering aid is at your service...when- 
ever capacitor problems trouble you. 

Capacitor Specialists for 23 Years 
3129 North Crawford Avenue, Chicago 

Canadian Representatives: Beoupre Engineering Works Reg'd. 
2101 Bennett Avenue, Montreal, for Power Factor Correction 

I. R. Longstaffe, Ltd., 143 Berkeley Street, Toronto, for Special Applications 
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New and Old Workers find SPINTITE the 
fastest wrench for speedy assembly of small 
parts. 
Standard sizes with hex sockets from 
3/16" to 5/8". Knurled Round and 
Square Sockets available on special 
order. 
SPINTITE works like a screw driver 

T 51 Set in 
Leatherette 

Roll includes 
7 SPINTITES 

3 screw drivers 
and chuck type 

handle 

1I 111I!liir 

STEVENS WALDEN, INC. &$° 
462 SHREWSBURY STREET 

WORCESTER, MASSACHUSETTS, U. S. A. 

ELECTRON TUBE MACHINERY 
of every type, - standard, and special design 

KAHLE ENGINEERING COMPANY 
Specialists in Equipment for the Manufacture 
of Radio Tubes, Cathode Ray Tubes, Fluores- 
cent Lamps, Incandescent Lamps, Neon Tubes, 
Photo Cells, X-ray Tubes and other glass or 
electronic products, on production or .labora- 
tory basis. 

1307-1309 Seventh St., North Bergen, N. J. 

O'Conor Assistant 
Chief Engineer 

George R. Clark, vice - president 
in charge of engineering of the 
Formica Insulation Company, Cin- 
cinnati, Ohio, manufacturers of 
laminated plastic products, now en- 
gaged in war production going to 
the nation's fighting air forces, has 
announced the appointment of D. 
J. O'Conor, Jr., as assistant chief 
engineer. 

O'Conor, is a graduate of Massa- 
chusetts Institute of Technology, 
where he majored in electrical en- 
gineering. He has been with the 
company for several years and is 
the son of D. J. O'Conor, president 
and co-founder of the company. 

Congratulations! 

Harry Kalker, left, and Robert C. 
Sprague, right, of Sprague Specialties 
Company, North Adams, Mass., exchange 
congratulations on the receipt of Army - 
Navy honors for exceptional production 
in the war effort. 

Lafayette Radio Opens 
War -Order Division 

To expedite orders for vital ma- 
terials necessary to the war effort, 
Lafayette Radio Corporation of 
Chicago has opened a special divi- 
sion to facilitate prompt deliveries 
and procurement of war materials. 

The new division will be in charge 
of David Muir, according to an an- 
nouncement made by S. W. Berk, 
vice-president. Mr. Muir has long 
been associated with Lafayette and 
was formerly in charge of pur- 
chases. Mr. Berk explained that the 
consistent increase of orders from 
manufacturers of war materials 
made necessary the establishing of 
the new division. 
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THESE MACHINES 
KNOW THEIR BEANS 

THEIR HEART IS AN 
ELECTRONIC TUBE BY 

UNITED 
Today, thanks to the miracle of electronics, auto- 

matic machines perform intricate tasks which only 

human hands, eyes and brains could once perform. 

One of these remarkable machines is the ELECTRIC 

SORTING MACHINE, pictured above, made by the com- 

pany of the same name at Grand Rapids, Michigan. 

This sensitive device sorts and grades dried beans, 

peas or peanuts according to size or color . sepa- 

rates the perfect from the defective. With unerring 

A typical United 
industrial type tube 

"skill" it rejects foreign objects, such as pebbles, 

shells, sticks, etc. 

The electronic "heart" of this intricate industrial 

machine is the modern vacuum tube, as perfected by 

the advanced engineering skill of UNITED. We are 

proud that the makers of the ELECTRIC SORTING 

MACHINE are among hundreds of manufacturers who 

insure maximum efficiency, Iong service and economy 

of operation by standardizing on UNITED tubes. 

UNITED ELECTRONICS COMPANY 
NEWARK NEW JERSEY 
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Winco Dynamotors are al- 

ways ready to "dish it out" 
.. whether in the numbing 

cold of the stratosphere or 

in the flaming desert heat. 

Right on the ¡ob-constant 
and reliable-they supply 
power that will keep your 
communications clear and 
intelligible. 

Simple or complex, what- 

ever your specifications, we 

believe Winco will meet 
them. Already our engineers 
have done marvels in light- 
ening weight, increasing 
efficiency and eliminating 
hash. They are at your ser- 

vice for new or special de- 
signs. Simply write or wire 

us. No obligation, of course. 

The Dynamotor ,pnc., y 
designed to insure maximum 
efficiency at all operating 
attitudes and temperatures. 

WINCNARGE/I DEA COPPORATIDN SIDO[ CITY. ICWA 

Utah Elects Three 
Austin Ellmore, who has been 

chief engineer of Utah Radio Prod- 
ucts Co., Chicago, since 1938 has 
been elected vice - president in 
charge of engineering. He has been 
connected with Utah for the past 
14 years. At the same time, Oden 
F. Jester, for the past 6 years 
Utah's general sales manager, has 
been made vice-president in charge 
of sales; and Remy Hudson, for- 
merly vice-president of Mitchell - 
Faust Advertising Agency, has been 
elected vice-president in charge of 
postwar planning. 

Two Promoted 
at Leland Electric 

Two promotions in the executive 
set-up of the Leland Electric Co., 
1501 Webster St., Dayton, Ohio, are 
announced by Thomas B. Fordham, 
president. W. F. Lisman is pro- 
moted to vice-president and gen- 
eral manager. E. B. George, who 
also has been associated with the 
company for several years is named 
vice-president and director of en- 
gineering. Mr. Fordham becomes 
chairman of the executive commit- 
tee and continues as president of 
the company. 

Webster Products Expands 
Webster Products, 3825 Armitage 

Avenue, Chicago, has purchased the 
business of the Armitage Avenue 
Plant of Webster -Chicago Corpora- 
tion. Operation of the plant will be 
continued, as will the manufacture 
of dynamotors, generators, small 
motors, inverters, voltage regula- 
tors, and small instruments. Web- 
ster -Chicago Corporation will con- 
tinue the manufacture of tools and 
dies, metal stampings, machine 
parts and special apparatus, as 
heretofore. 

That Porocel Infra -red 
Spectrometer 

In view of the interest shown in 
the small infra -red spectrometer 
illustrated on page 53 in our April 
issue, we have obtained more infor- 
mation about the instrument. 

It was designed by American Cy- 
anamid Co., Stamford, Conn., for 
the Porocel Corp., 260 South Broad 
St., Philadelphia, Pa., who have ap- 
plied infra -red spectroscopy to 
their industrial problems. 

The instrument has not yet been 
produced commercially, but due to 

1J 

Try Dalis with those 
priority requirements. 
You'll be surprised. 

Ample stocks provide 
prompt shipment on 
many items, partic- 
ularly resistors, con- 
densers, controls, 
wire, transformers, 
cable, headphones, 
relays, batteries, 
tubes, tools, etc. 

And if required items 
are not in stock, 
DALIS go -gets 'em 
for you in shortest 
possible time. 

Try DALIS - a de- 
pendable source of 
supply since 1925 - 
and an indispensable 
source today in get- 
ting things in a hurry. 

Write, wire 
or 'phone.. 

H. L. DALIS, INc. 
Distributors of 

RADIO & ELECTRONIC SUPPLIES 
17 Union Square New York, N.Y. 

Phones: Aigonquin 4.8172-3-4-5-6-7 

. ' °7 lI 
\mr:nllnumhn.lill mmgv,amndpimfinmAflplAnoy 

fÌl. ...mí'. -:rnsiT IíY 

SERVICE 
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A NEW LINE 

VOWING REED 
FREQUENCY 

METERS 

Sturdy and Simple in Design, Permanently Accurate 

Important new features of this line are-simpli- 
fied construction, with fewer parts-individual 
reed activation so that the whole bank does not 

vibrate-great variety of cases and sizes. Vibra- 

ting reed type of frequency meter offers these 

advantages: 

easy to read 

needs no adjustment in service 

low in power consumption 

exceptionally accurate 

not affected by wave form 

not affected by normal temperature 

change or external magnetic fields 

Available in full range of frequencies-full range 

of types and sizes-full or half -cycle increments 

-sharp or broad response-wide voltage range. 

(Manufactured under Triplett 
Patents and/or Patents Pending) 

Bulletin VF -43 just off the 
press. Write for your copy now. 

Sill INSTRUMENTS, INC 
441-L CHAPEL STREET NEW HAVEN, CONNECTICUT 
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STABILIZED POWER SUPPLY 
A PRECISION INSTRUMENT FOR LABORATORY D. C. SOURCE 

HARVEY Radio Laboratories, Inc> 
447 CONCORD AVENUE CAMBRIDGE MASSACHUSETTS 

r 

CETRON J 
MORE AND MORE 
of America's leading manufacturers 
are coming to depend on 

CETRON ELECTRONIC 

Type CE -235 

TUBES . . 

phototubes, 
for 
* Efficiency 
* Ruggedness 
* Longer life 
* Write for com- 

plete data 

rectifiers, 
special tubes 

CONTINENTAL ELECTRIC COMPANY 
CHICAGO OFFICE 

903 MERCHANDISE MART 
GENEVA, ILL. NEW YORK OFFICE 

265 W. 14th ST. 

the interest shown in this particu- 
lar design, discussions are being 
held regarding the possibility of 
one of the instrument companies 
offering for sale a spectrometer 
constructed according to American 
Cyanamid's design. 

IRC Gets Star Award 

Harry Ehle, vice-president, and 
Dan Fairbanks, jobber sales man- 
ager, International Resistance Com- 
pany, Philadelphia, accept addi- 
tional star under Army -Navy "E" 
award for continuing production 
records. 

Fouches Dead 
Universal Microphone 

James R. Fouch, who founded 
the Universal Microphone Co., 
Inglewood, Cal., in 1928 and who has 
been its president since that time, 
has just become chairman of the 
board. 

The presidency will be filled by 
James L. Fouch, former vice-presi- 
dent, who has been with the organ- 
ization practically since its incep- 
tion. 

The new vice-president and 
treasurer will be Cecil L. Sly, for- 
mer secretary -treasurer, who joined 
the company two years ago as con- 
troller. 

The new secretary will be Dur- 
wood (Jack) Allen, with the firm the 
last three years in accounting con- 
trol capacities. 

In the early days of broadcast- 
ing, James R. Fouch owned radio 
stations in Inglewood and Pomona. 
Microphone repairs were so expen- 
sive, slow and often unsatisfactory, 
that Mr. Fouch started to service 
his own microphones and make 
new ones for the use of his stations. 
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\\SULAT{NG PROBLEM 

It is a well warranted assumption but 
heretofore unadvertised tact that the 
finest of Mycalex" machining _acilities 
are available at the E. F. JOHNSON 
COMPANY. While not a new material 
it is enjoying a boom demand borne on 
the wings of widepread military specif- 
ication. Its many advantages include 
the best of high frequency insulating 
qualities, great mechanical strength, 
and the ability to withstand high tem- 
peratures well. In addition it may be 
machined to any size or shape and held 
to close tolerances. 
It is only natural that the home of the nation's most complete radio insulator 
line should provide complete and modern facilities for machining Mycalex. 
As pioneers in the art we solicit an opportunity to quote on your requirements 
and offer you our years of experience as effective insurance against the 
difficulties and delays that beset the uninitiated. We are prepared to quote 
you on Mycalex machined to your specifications, and if you wish, complete 
with standard or special hardware of our own manufacture. Send us your 
inquiry attention department ""O" today! 

*Registered trade nome of the Mycalex Cor- 
poration of America. Competitive materials 
available from several other manufacturers. 

--A1116'.* 

JOHNSON 
a tamøu5 name in )Qad'f'c 
E. F. JOHNSON COMPANY 
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A MARKET PICTURE 
FOR ADVERTISERS 

Showing why 

ELECTRONIC INDUSTRIES 

restricts its 14,300 
circulation on the 
basis of professional 
activity and buying 
power. 

Amateurs and Experi- 
menters present a problem 
that confronts no other 
industrial publisher. 

1/2 

MILLION 

EXPERIMENTERS 
Those who are not in war 
work or drafted are inactive 
because unable to buy neces- 
sary parts. This group is 
served by a "fan" magazine. 

65,000 
LICENSED 
AMATEURS 

y 

rp HIS chart shows the relative impor- 
tance of various groups heretofore re- 

garded as natural divisions of the radio - 
electronic market. Note how the present 
buying power is centered in engineering, 
manufacturing and communications, with 
a war volume roughly twenty times as large 
as in any peacetime year. 

Incomprehensible as it may be, this Five 
Billion Dollar surge and shift of activity 
gives the publisher and the manufacturer 
a common task-that of locating and serv- 
ing the buying power of an industry that is 
intricate and always changing. 

The elimination of thousands of ama- 
teurs, experimenters, dealers, home service- 
men and others now served by their own 
specialized publications, is a problem that 
no other publisher is facing and meeting. 

In the electronic field, only ELECTRONIC 
INnusTRIEs preselects its readers from up- 
to-date, verified lists of responsible engi- 
neers and executives. This policy assures 
an adequate coverage of the vital profes- 
sional groups and keeps the readership on 
or above the desired level. 

1 

MILLION 

AMATEURS 
Operation suspended for the 
duration. Purchases now at 
a minimum. This group is 
served by QST and other 
specialized publications. 

35.000 
Jo 

n, 

t, SERVICEMEN 

48 
MILLION 

THE TRADE GROUP 
Present volume consists 
mainly of parts, tubes and 
service to homes and war 
plants. The primary market 
of RADIO RETAILING TO- 
DAY. 

10.00 
ENGINEERS 

ELECTRONIC ENGINEERING, 
MFG. AND OPERATION 

10,000 engineers in 3,000 fac- 
tories and 3,000 communica- 
tions services-the primary 
market of ELECTRONIC 
INDUSTRIES. 
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8R TpOTING 
We have never boasted of our accomplishments. We knew we were 

doing a good job ... our customers knew it, too. 
The smaller, but paradoxically more publicized division of our organization, was 

devoted to the manufacture of FEDERAL ENLARGERS ... precision optical and mechan- 
ical instruments for the photographic market. The major portion of Federal facilities 
has been serving the Signal Corps and leading radio equipment manufacturers for more 
than fifteen years. 

Came Pearl Harbor ... and our entire productive capacity immediately was placed 
at the disposal of the Armed Forces. With justifiable pride we can say that we were among 
the first to receive the coveted Army -Navy "E". 

With production efficiently geared, we are now sufficiently far ahead of all current 
schedules to permit us to solicit additional contracts. We invite orders for the manufac- 
ture of large and small assemblies to precise tolerances . . . electrical and mechanical. 

At this time, would an occasional "horn toot" be excusable? 

* * * * AWARDED TO 
FEDERAL MANUFACTURING 
& ENGINEERING CORP. 

FOR HIGH ACHIEVEMENT 

ED ERAEigefroeies 

Division of 
FEDERAL MANUFACTURING AND ENGINEERING CORPORATION 

Manufacturers of FEDERAL ENLARGERS 
209 Steuben Street Brooklyn, New York 
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GUTHMAN 

UPEDWIN I. GUTHMAN & CO., INC. 
13 SCUTH IHRCOF STREET * CHICAGO 

PRECISION MANUFACTURERS AND ENGINEERS 
OF RADIO AND ELECTRICAL EQUIPMENT 

Components of Home 
Receivers Standardized 

After careful study by the WPB 
Radio and Radar Division and the 
American Standards Association's 
civilian radio committee, the WPB 
has standardized several leading 
components of home -radio sets, to 
permit their manufacture to com- 
mence July 1 under conditions 
which will mean the minimum use 
of critical materials. 

WPB Domestic Radio Chief 
Frank H. McIntosh was the prime 
moving factor in bringing about 
this standardization, but he has 
kept uppermost the aim of the 
WPB Division which is driven home 
by its Director Ray Ellis, that mili- 
tary requirements must be served 
first and that radar and radiocom- 
munications equipment of the 
armed services must command the 
bulk of the manufacturing facil- 
lities. 

Under the recent Limitation 
Order L-293, starting July 1 dry 
electrolytic and fixed paper -dielec- 
tric condensers and power and au- 
dio transformers and reactors will 
be produced under standards fixed 
by the order. The standard parts 
will carry brand names. 

Tube shortages 
At the same time, the WPB Radio 

and Radar Division has counter- 
acted press reports about a famine 
in receiver tubes of home sets 
which Washington officials claim 
exists in shortages of only a few 
types, likely to be corrected within 
a few weeks. The shortages of 
tubes are now present in the types 
used in the cheaper sets and are 
low -profit items abandoned by 
manufacturers during the war, but 
are now going into production at 
WPB's suggestion. A review of the 
tube situation was held during the 
last week in May at a meeting of 
the Vacuum Tube Advisory Com- 
mittee which also planned produc- 
tion for the remainder of 1943. 

* * * 
BUY BONDS 
BUY STAMPS 

* 
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KEEP THEM STRAIGHT 
BY DIRECT RECORDING 

The guide -posts of a busy executive's day are 
the facts given him by associates, subordinates, 
suppliers and customers. Progress depends on 
decisions, and decisions are based on facts ... a 
price, delivery date, amount, or other vital data. 

CGS Portable Reference Recorders capture and 
record facts directly, so that they may be recalled 
at will. A full hour of conversation may be recorded 
on one side of a paper -thin plastic disc at a cost 
of only a few cents. The information may be tran- 
scribed into the written word, or the discs may be 
filed like letters and played back ten years hence. 

CGS Recorders are mostly channeled to the 
Army, Navy and Air Forces, but a limited number 
are available under proper priorities for war plants. 

9)440(4 eeiz, .gtc: 
siUie 

MANUFACTURING ENGINEERS 
11916 West Pico Boulevard Los Angeles, Calif. 

Res 
Aptitude Testing 

P. A. Broadcasting 

Training Programs 

And Maly Otler Uses 

Z/ses ij e Q s 
Plant Protection Purposes 

2 -Way Wire Line Conversations 

Executive Conferences 

Personnel Interviews 
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Burke Terminal Blocks were selected for 
wiring in WABC'S new 50,000 watt 

transmitter. This great new transmitter with 
the salt -water -start projects a signal two to 
ten times stronger than before. You make a 
good start too, if you choose Burke high - 
quality Terminal Blocks. 

Write for folder and prices- 
good deliveries assured. 

AC AND DC MOTORS AND GENERATORS 

BURKE Te'in#uI BLOCKS 
BURKE ELECTRIC COMPANY ERIE, PENNSYLVANIA 

Zottte on HF Heating 
"Operating on a principle entirely 

different from that employed in 
high - frequency induction heating, 
electrostatic heating has now paved 
the way for many new design possi- 
bilities," Paul D. Zottu, engineer of 
The Girdler Corp., Louisville, Ky., 
tells industrial readers of "Product 
Engineering." 

In high -frequency induction heat- 
ing, Zottu writes, the high - fre- 
quency magnetic field creates eddy 
currents in the metal being heated. 
The eddy currents are dissipated 
and converted into heat at or near 
the surface of the metal. High -fre- 
quency induction heating can be 
applied only to electrical conductors. 

The limitations imposed by the 
impossibility of applying the neces- 
sary heat throughout thick sections 
of plastic or plywood materials are 
removed by high -frequency electro- 
static heating. 

The product being heated, which 
may be plywood, plastic molded 
parts, rayon filaments, or other non- 
conducting material, serves as the 
dielectric of a condenser. The elec- 
trodes of the condenser may be two 
conducting surfaces, one on either 
face of the material. 

A voltage of some thousands at 
a frequency of 1,500,000 to 10,000,- 
000 cycles is applied. 

When power is applied the heat is 
generated as a result of the agita- 
tion of the molecules when subject- 
ed to the high -frequency field. One 
explanation is that the effect of the 
high frequency is such as to make 
the molecules repeatedly change 
their shape. 

Because the material is heated 
uniformly throughout, practically 
any thicknesses of laminated ply- 
wood can be made and all of the 
glue layers will be cured uniformly. 

This process is not limited to the 
molding of parts such as boards and 
slabs having plane surfaces. 

Others include propellers, keels 
for boats, thick sections of high 
density masonite and similar mate- 
rial bonded with phenolic resin. 
Waste fibres from rope factories are 
impregnated with phenolic resin 
and subjected to heat and pressure 
to form slabs, a six inch layer of 
fibre being reduced to a half -inch 
thickness. Cork granules mixed with 
urea or phenol resin are pressed 
and heated by this process to form 
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Photronic Cells now being made for we_ purposes only, hold many 
new possibilities for design engineers searching for better methods or 
new products for post-war markets. 

The improved Type 3 photo -cell has a marked increase in sensitivity 
and can be produced in various outputs and various Lnearity factors, 
to meet specific circuit requirements. They can be matched in spectral 
sensitivity, too; to give practically the same spectral response curve 
throughout the color spectrum. And since the fatigue factor has been 
materially reduced, their response is more uniform, and far more rapid. 

The development of the Type 3 is the result of continued research 
and experience in the processing of photo -cells dating back to 1930.. . 

the year in which WESTON introduced the first American -made com- 
mercial cell of the barrier -layer type. 

Type 3 Photronic Cells can be supplied in various styles and cases, 
as well as unmounted in a variety of shapes and sizes. Complete 
technical data, in booklet form, available to design engineers on request. 
Weston Electrical Instrument Corporation, 666 Frelinghuysen Avenue, 
Newark, New Jersey. 

Laboratory Standards ... Precision DC and 

AC Portables ... Instrument Transformers 

.. sensitive Relays ... DC, AC, and 

Thermo Switchboard and Panel Instruments. WESTON 

PHOTRONIC-A registered 
trademark designating the 
photoelectric cells and photo- 
electric devices manufactured 
exclusively by the Weston 
Electrical Instrument Corp. 

Specialized Test Equipment... Light 
Measurement and Control Devices . . . 

Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 

FOR,.OVER .54 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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Because you need PILOT L GHT 

ASSEMBLIES precision -ma 1e 

in a terrific hurry, your 

is surest course 
to call on 

DIALCO 
NOW! 

Request NEW 
CATALOGUE 

/, Dee 

90 WEST STREET NEW YORK, N. Y. 

MANUFACTURERS OF THE MOST EXTENSIVE LINE OF 

WARNING & SIGNAL PILOT LIGHT ASSEMBLIES 

In cutting quartz down into 
wafer-thin fighting Xtals the DX 
Crystal Company is pacing the 
industry. Speed, precision and 
dependability are prime watch- 
words of those who help make 
Iliese vital parts. 

BUY MORE 8 O N D S! 

XTALS 
GENERAL OFFICES: 1841 W. CARROLL AVE., CHICAGO, ILL.. U.S.A. 

AA 

cork boards of unusual strength, 
heat resistance, heat insulation. 
They are unaffected by moisture. 

A table of materials that could be 
heated by electrostatic heating 
would include all types of cellulose, 
paper, textiles, powders, felts, leath- 
er, wools and cottons, ceramic clays, 
oxides, tobacco, rubber, celluloid, 
glass, fibre glass and granulated 
cork. Undoubtedly, there are many 
further applications which have not 
yet been investigated. 

Dr. Slack's Lenard - 
Ray Tube 

Dr. Charles M. Slack, noted re- 
search physicist, has been appoint- 
ed assistant director of research at 
the Westinghouse Lamp Division, 
Bloomfield, N. J. Dr. Slack is well 
known in the field of electronic re- 
search and for his contributions to 
the development of an ultra high- 
speed X-ray machine that is mak- 
ing possible the wartime studies of 
bullets as they crash through armor 
plate. In his new position as as- 
sistant to Dr. Harvey C. Rentschler, 
research director, Dr. Slack will di- 
rect experimental work on various 
lamp and electronic problems. 

Dr. Slack's Lenard -Ray tube is 
the most practical tube known to 
science which allows a stream of 
electrons traveling at nearly the 
speed of light to shoot out into the 
air. Once passed into the atmos- 
phere through a glass "window" as 
thin as a soap bubble, the electrons 
can be used to treat local skin in- 
fections by instantly killing living 
cells, whereas X-rays may require 
minutes to do the same job. The 
Lenard Ray tube also makes pos- 
sible for experimental purposes the 
turning of certain oils into solids 
or reforming the crystal structure 
of table salt. Another weapon to 
be used against skin disease is a 
new tube which provides "soft 
X-rays" that penetrate only a thin 
surface of the skin. 

Signal Corps Gets 
"Carrier" Cable System 

To aid the Army Signal Corps in 
establishing communications wire 
lines to advance combat posts in 
minimum time, the Western Elec- 
tric Co. and the Bell Telephone 
Laboratories have developed and 
made available a new communica- 
tions system known as "Spiral -4." 
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EXPERTS... REFUSE TO BE STUMPED 
When a possibility seems an improbability, call in a MOBILE engi- 
neer. Over the wide range of requirements for high altitude test and 
calibration chambers, our men have overcome many of the difficul- 
ties which gave instrument manufacturers a headache. Unusual 
specifications have been successfully met, production test times sub- 
stantially lowered, greater efficiency effected. All MOBILE units 
incorporate positive means of refrigeration and control, with an 
indicating recording controller. Wherever standard models are not 
suitable, we will build to individual needs. 

P..Po,.., 

May we work with you? 

HIGH ALTITUDE 
DEVELOPMENT CHAMBERS 

Temperature: 125 F. to 
+180° F., accuracy +2' F. of 
setting. 
Vacuum: to .15" Hg absolute. 
Time: complete cycle within 
90 minutes. 
Size: minimum of 12" x 12" x 
12", to any greater capacity. 
Humidity: 20% to 95% R. H. 
manual or automatic control. 

COLD CHAMBERS 

Specifications are identical 
with those listed above for alti- 
tude chambers, except that 
cold chambers have no vacuum 
provision. 

HOT AND COLD BATH 
CALIBRATION STANDS 

Temperature: -85' F. to 
+600° F. 
Control: constant temperature 
control +10 F. 
Size: 1 pint to 50 gallons; also 
available with multiple vat 
units. 
Automatic mechanical refrig- 
eration (no dry ice). 

YS 

FLIGHT CHAMBERS 

Temperature: to -100 F. or 
without refrigeration. 
Vacuum: to 80,000 ft. with 
automatic control of tempera- 
ture compared to pressure for 
dive and climb similitude. 
Size: 6' x 4' x 4' to as large as 
10' x 10' x 50'. 
Humidity: manual or auto- 
matic control in range between 
20% and 95% R. H. 

ACCESSORY INSTRUMENTS 

Special Recording Pyrometers 
Manometers and Altimeters 
Vertical Speed Indicators 
Oximeters 
Instrument panels and 
switchboards 

MOBILE REFRIGERATION, INC. 
630 FIFTH AVENUE NEW YORK, N. Y. 
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PLANNING . - 

for the Post -War Electronics Era 

Back ,,i the Elwood organization stands over two 

decade: of sound experience in the electronics field. 

Our staff of well trained engineers-now devoted 

solely le the wxr needs of our nation-are preparing 

for the day when they can again offer you that expe- 

rien ::e in solving your electronics problems. 
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The basic idea behind the Spiral -4 
is borrowed from "carrier" tele- 
phony, by which several long-dis- 
tance messages can be transmitted 
simultaneously over a set of con- 
ductors. The Spiral -4 system pro- 
vides three telephone and four tele- 
graph circuits over a single rubber - 
covered cable about the thickness of 
a lead pencil. The cable contains 
four spiralling wires - hence the 
name. It is made in quarter -mile 
lengths, the ends of which are fitted 
with weather-proof connectors, and 
each length may be snapped to a 
companion section as rapidly as the 
cable can be payed out by a moving 
Army truck. Distances up to 150 
miles may be spanned with inter- 
mediate amplifiers spaced along the 
way to compensate for loss in the 
strength of the current. 

The seven telephone and tele- 
graph messages cannot be piped di- 
rectly into the cable, because if this 
were done they would be hopelessly 
mixea and garbled. An electronic 
instrument at either end of the line 
generates "carrier" currents to 
guide the signal into its own pair 
of telephone wires. Unless equipped 
with a highly -complex device of 
special design an enemy cannot tap 
the Spiral -4 ahead of the terminal 
point and if he did so would only 
get an unintelligible mixture of 
squeaks and squeals. 

GE's 13 Industrial 
Electronic Specialists 

To help industry with electronic 
application problems, eighteen 
General Electric industrial elec- 
tronic specialists in G -E offices 
throughout the country have been 
appointed, according to an an- 
nouncement by J. E. N. Hume, com- 
mercial vice-president of the com- 
pany. These specialists will be re- 
sponsible for all industrial elec- 
tronic applications in their terri- 
tories. 

The new General Electric indus- 
trial electronic specialists include: 
I. C. Diefenderfer and D. C. Hie- 
rath, New York City; J. F. Getz, 
Philadelphia; A. J. Moore, Boston; 
W. B. Frackelton, Chicago; L. E. 
Donahue, Los Angeles; J. A. Setter, 
Denver; I. F. Conrad, St. Louis; A. 
D. Boardman, San Francisco; L. B. 
Parsell, Detroit; L. R. Elder, Port- 
land, Oregon; Frank C. Neal, Jr., 
Dallas; R. H. Jackson, Atlanta; K. 
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R-300 R300ST 
R -300S 

AVAILABLE FOR REASONABLY PROMPT DELIVERY 

Enlarged manufacturing facilities have 
enabled National to offer reasonably 

prompt delivery on many small parts to those who 
have the necessary priorities. The sockets, coil 
forms, RF chokes, grid grips, couplings and rotor 
shaft locks shown in the photograph above are avail- 
able on especially good delivery schedules, and in 

the case of a few items, limited quantities may even 
be shipped from stock. 

NATIONAL COMPANY, INC. MALDEN, MASS. 
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GIVING ACCURACY 
TO FIRING POWER! 

Equally important to modern .var machines as guns 
and armor, are the electronic signalling and control 
devices which guide them -o their target, speed them 
on their way when disaster threatens, and bring them 
safely home when the elements run rampant. 
DANIE. KONDAKJIAN tungsten and electronic tube 
components are serving in these vital capacities . . . 

helpin 3 to fulfill the superouman asks of today. In- 
quirie, regarding present military needs, or post-war 
plans, are invited; write today 

THE ENGINEERING CO. 
DANIEL KONDAKJIAN 

27 Wright Street, Newark, New Jersey 

TUNGSTEN LEADS DANIEL KONDAKJIAN BASES AND CAPS 

PROMPT DELIVERIES ON . . . 

c 
WRITE FOR FULL 

INFORMATION 
DEPT I. 

WALSCO 
CORD SETS 

For Microphones-Exten- 
sions, etc. 

Auk WALSCO 
PLUGS, SOCKETS 
For Communication Equip- 

ment Mfgrs. 

= WALSCO 
BRAIDED WIRE, 
THIN CABLES 
For Aerials-Flexible Con- 

nections-Remote Con- 
trols. 

Auk WALSCO 
CHEMICALS & ADHESIVES 
For The Radio Trade. 

g 
WALTER ECHOT7 

CO. 

Ma"4ac 
rerc of 

WALSCO 
PRODUCTS 

Equipment 
Manufacturers, 

tion 

l,ahorat 
For 

Communf 
Schools and Radio Repair Men 

orle Beverly Hills,Calif. 
Blvd., 

9306 Santa Monica 

H. Keller, Cleveland; R. C. Norris, 
Cincinnati; A. M. Dawson, Pitts- 
burgh; B. Cogswell, Buffalo; L. F. 
Stone, Newark, N. J. 

Oxford-Tartak 
Elects Two Vice -Presidents 

Paul H. Tartak, president of Ox- 
ford-Tartak Radio Corp., 3911-3929 
South Michigan Ave., Chicago, Ill., 
announced the election of Alex- 
ander M. Amt and Karl A. Kopetzky 
as vice-presidents. 

Mr. Amt is in charge of produc- 
tion, while Mr. Kopetzky, besides 
continuing his executive duties, 
will take charge of electronic de- 
velopments occasioned by the firm's 
war conversion and expansion. 

Craven Heads International 
BC Committee 

The Board of War Communica- 
tions has approved the establish- 
ment of the International Broad- 
casting Coordinating Committee, 
composed entirely of government 
representatives and headed by FCC 
Commissioner T. A. M. Craven, 
which will advise the Board through 
the latter's Coordinating Committee 
in that field. 

Besides Commissioner Craven, the 
other members of the Committee 
are Brigadier General Frank E. 
Stoner, Chief of the Signal Corps 
Operating Services, for the Army; 
Lieutenant Commander A. B. Cham- 
berlain, former CBS Chief Engineer 
of the Radio Division of he Bureau 
of Ships for the Navy; Roy C. Cor- 
derman, Assistant Chief of the OWI 
Overseas Branch's Bureau of Com- 
munications Facilities, for the OWI 
and CIAA; and Frank H. McIntosh, 
Assistant to the Director of the WPB 
Radio Division, for WPB. Philip 
F. Siting, chief of the FCC Inter- 
national Division, is secretary of the 
committee and is alternate on the 
committee for Commander Craven, 
both as representatives of the FCC. 

The duties of the new committee 
include the study of methods of 
making available necessary physi- 
cal equipment to provide adequate 
international broadcasting service 
for psychological warfare purposes. 
The committee, holding the require- 
ments of the military services as 
primary consideration, will consider 
the problem of manufacturing new 
shortwave broadcasting equipment 

196 ELECTRONIC INDUSTRIES June, 1943 

www.americanradiohistory.com



P%°°)CIS 
03.51 t ENGINEERS-MANUFACTURERS OF 

ELECTRICAL, RADIO, PHONOGRAPH, 

AIRCRAFT APPARATUS 

EFFECTIVE APRIL 1st, 1943 
Webster Products has purchased and will con- 

tinue operation of the business of the Armitage 

Avenue Plant of Webster -Chicago Corporation. 

With all of the personnel and facilities previ- 

ously used in operation of the Armitage Avenue 

Plant, additional engineers, plus newly acquired 

machinery and equipment ... Webster Products 

is fully qualified to continue the business on the 

highest standards of quality and service. 

We invite your inquiries and 
will welcome your detailed 
investigation of our facilities. 

WE STE 
PRODUCTS 
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Quiet, 
Archimedes 

Stop shouting, "Eureka" .. . 

If we yelled each time we found 
a few things, this little town 
would need more than an anti - 
noise ordinance. 

Every day, our staff, trained 
by many years of experience in 
purchasing and supplying tech- 
nical radio parts, locates hard - 
to -find equipment that is needed 
in vital war jobs. In some in- 
stances, we can make immediate 
deliveries from the wide range 
of apparatus and components, 
saved from our normal pre-war 
stock for just such emergency 
orders. However, if the compo- 
nents are not on our shelves, we 
can quickly locate the source of 
whatever material you require, 
and expedite these deliveries. 

"Hit-and-miss" methods of 
searching are costly. We can 
save both time and expense. Let 
Harvey find it for you. 

WAInif 
RADIO COMPANY 

as compared with the practicability 
of diverting required equipment 
from other sources and services. It 
will be charged with making recom- 
mendations desirable in light of the 
successful prosecution of the war to 
the BWC. 

Philco Sales Chiefly 
Hadar 

Net income of Philco Corporation 
in the first quarter of 1943, after 
estimated Federal and State income 
and excess profits taxes, amounted 
to $770,890, or 56 cents per share of 
common stock, of which $178,000, 
or 13 cents per share is the post- 
war refund provided for by the rev- 
enue act of 1942, John Ballantyne, 
president, announces. 

"Sales of Philco Corporation, con- 
sisting principally of radar equip- 
ment, in the first quarter of 1943 
were substantially ahead of the 
same period last year," Mr. Ballan- 
tyne said. "Present indications are 
that production and sales will in- 
crease further in coming months as 
engineering work is completed on 
additional new equipment for the 
Army and Navy." 

NEW PATENTS 
(Continued from page 112) 

Translating Device - Magnetic 
deflection coil 32 is energized by 
the signal current and deflects 
electron beam 25 so that a change 
in the number of electrons im- 
pinging on plates 26 and 27 
results. An oppositely directed 
magnetic field is established by de- 
flection coil 34, energized by the 
output current. In case a steady 
signal current is supplied to coil 
32, the beam 25 will assume a posi- 
tion in which the deflecting ac- 
tions of coils 32 and 34 are in a 
state of equilibrium and, under this 

condition, the potential difference 
existing between plates 26 and 27 
will be directly proportional to the 
signal. With this arrangement, no 
variation from the controlled 
means is reflected back into the 
signal source and comparative in- 
dependence of any change in the 
components of the device are ob- 
tained. Other deflecting means 

INSURANCE 
AGAINST 

1111i11iÌ11ÌlÍÍ11 
COLD 

xumioirr 

THERMATITE TREA TED 

THE RMADOR 
TRANSFORMERS 

Thermador Transformers are 
Thermatite treated to with- 
stand extreme temperatures 
and humidity-arid or moist 
heat-dry or damp cold do 
not hamper their efficiency. 
Thermatite is the name of a 
process of accurate heat con- 
trolled vacuum impregnation 
developed and improved over 
a period of ten years. 

Thermador also manufactures built-in Electric 
Heaters, Electric Ranges, Electric Water Heaters. 

TH E RMADOR__A 
Electrical Manufacturing Co. 
5119 S. Riverside, Los Angeles 

Sae« Leagues 4/wad 
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CONTINUOUSLY SINCE 1878 

Manufacturers of 

COMMUNICATION 
EQUIPMENT 

DESIGNING ENGINEERS & MANUFACTURERS OF 

ELECTRONIC INDUSTRIAL DEVICES 
HIGH POWER RADIO FREQUENCY GENERATORS 

TRANSMITTERS 
RECEIVERS 

AUTOMATIC TELEGRAPH EQUIPMENT 
INDUSTRIAL RECTIFIERS 

J. H. BUNNELL & COMPANY 
FACTORY 

81 Prospect St., Brooklyn, N. Y. 

Established 
1878 

GENERAL OFFICES 
215-217 Fulton St., New York City 
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LABORATORY 

STANDARDS 
ACCUß4 

494 I 
r 
P1í7 

Standard Signai 
Generators 

Square Wave 
Generators 

Vacuum Tube 

Voltmeters 

U. H. F. 

Noisemeters 

Pulse 

Generators 

Moisture 
Meters 

MEASUREMENTS 

CORPORATION 
Boonton, New Jersey 

may be used. H. Ziebolz, Electron - 
beam, Inc., (F) Nov. 4, 1941, (I) 
March 16, 1943, No. 2,314,302. 

Volume Control-At the trans- 
mitter, volume control signals are 
obtained by rectifying and fre- 
quency modulating a wave of about 
40 cycles, which modulated wave is 
transmitted together with the sig- 
nal. The transmitted signal per- 
centage modulation is held sub- 
stantially constant. At the receiver, 
the two different intelligences are 
separated and detected, and the 
volume control signal is used to 
control the amplitude of the other 
signal. M. Katzin, RCA, (F) March 
7, 1941, (I) March 23, 1943, No. 
2,314,707. 

UHF Wattmeter-The wattmeter is 
designed to measure uhf power ap- 
plied to a load without absorbing 
an appreciable amount of power. 
It consists of transmission lines of 
such lengths and so connected as 
to provide two currents, one pro- 
portional to the voltage across the 
line under investigation and the 
other current proportional to the 
current in the line. By a special 
arrangement of two thermocouples 
and a micro -ammeter, the product 
of the two derived currents is de- 
termined. G. H. Brown, RCA, (F) 
April 26, 1941, (I) March 23, 1943, 
No. 2,314,764. 

Resonant Chamber-The electron 
emission of the cathode is con- 
trolled directly. A detector is 
claimed, the cathode 13 of which 
is capacitively coupled to walls 9 
of the resonant cavity by means of 
sleeves 15 and 17, and the emitting 
surface of the cathode is so mount- 
ed that it is directly affected by the 
standing waves. In the embodiment 

/9 
Z9 

RE.9p.ViÇN9.- 
uºviTr 

shown, the cavity electrode is main- 
tained at a positive potential and 
serves as anode. Distance be- 
tween cathode and effective anode 
must be such that the electron 
transit time is less than a half 
period. E. G. Linder, RCA, (F) June 
25, 1940, (I) March 23, 1943, No. 
2,314,794. 

Radio Range-The device is in- 
tended for identification of the 
courses and quadrants of a four - 

Just off the Press! 
IT'S VALUABLE 
IT'S INDISPENSABLE 
IT'S TIMELY 

So Send TODAY for Your Copy! 

ecwifziete 94cvunatictot 
cie(listin9 Molo44 

FOR USE IN: 
Automatic Reset Timers 
-Time Delay Relays- 
Vacuum Tube Circuit- 
Controls, etc. 

Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 
ment. 

1 

MANUrACTURING COMPANY 
* INCORPORATED * 

egeteectict 
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VARIARLE TRANSFORMER 
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Now you can control 

large amounts of power 

with a simple push button 

NIO longer is it necessary to sacrifice range and smoothness 

of control by using antiquated, inflexible tap changing devices 

and heavy wiring to control A.C. voltage and power. SECO 

has solved the problem of obtaining a continuous, distortionless 
and simple control of large amounts of power. A standard line of 

MOTOR DRIVEN POWERSTATS in sizes up to 75 KVA for single 
or polyphase operation on 115, 230 or 440 volt circuits is avail- 
able. You can select a standard unit for your application or 
where necessary special designs can be manufactured to meet 

your requirements. 

Engineered combinations of POWERSTAT VARIABLE VOLTAGE 

TRANSFORMERS and a HIGHLY DAMPED SYNCHRONOUS DRIV- 

ING MOTOR of low fundamental speed are the answer to effi- 

cient, quick, convenient and continuous control of power. 

STANDARD AIR COOLED POWERSTAT 

For more than five years SUPERIOR ELECTRIC 
COMPANY has specialized in CONTINUOUSLY 
VARIABLE VOLTAGE TRANSFORMERS and has 

won the confidence of THE ARMED FORCES 

AND INDUSTRY. Investigate POWERSTAT 
VARIABLE TRANSFORMERS for your control 
problem. Standard types are manufactured for 
single or polyphase operation on 115, 230 or 

440 volts. 

SECO AUTOMATIC 

VOLTAGE REGULATOR 

Incorporating a Synchronous Mo- 
tor Drive, SECO DISTORTIONLESS 
AUTOMATIC VOLTAGE REGU- 
LATORS deliver constant output 
voltage with variations of applied 
voltage and frequency. The out- 
put is unaffected by changes in 
power factor or magnitude of 
load. Available in sizes up to 
75 KVA. 

Send for Kwlletins: POWERST :1'I' 1-19 IE REGI'LATOR 16:3 IE. 

SUPERIOR ELECTRIC COMPANY 
90 LAUREL STREET BRISTOL, CONNECTICUT 
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EMBY 
SELENIUM 

ENGINEERED 
FOR ENGINEERS 

N2 Input 5 volts. Half wove. Continuous dc 
current 1 ma. Used with meters, detector 
circuits, bias voltage. 

DS Input 10 volts. Full wave 
Bridge. Con tinuous 
dc 10 ma. Unbreakable plastic case with 
mounting extension. 

DL Input 10 volts. Full wave bridge. Contin- 
uous dc rating 35 ma. Mounted in alum- 
inum cose with mounting extension. 

Permanent characteristics. Unlimited life. Tem- 
perature range, -70° to +70° C. Unaffected 
by severe atmospheric conditions. Increased 
efficiency with increased temperature. Sealed - 
off units supplied for aircraft services. Rectifi- 
cation is instantaneous, no warm up period 
required. No moving parts. Shock proof. Series 
N & S have satisfactory frequency character- 
istics and can be used in the frequency range 
up to 00 kc. Immediate delivery on many 
types. Available through your Electronic Parts 
Distribu or or write: 

//SELENIUM 
CORPORATION 

OF AMERICA 
Manufacturers of EM B Y Rectifiers, 

Photo -Electric Cells and allied 
scientific products. 

1800-1804 WEST PICO BLVD. 
LOS ANGELES, CALIFORNIA 

Eastern Sales Division: 2957 - 214th St., Bayside, L. I. 
Telephone: Bayside 9-8950 

course radio range. For this pur- 
pose a reference phase or tone is 
transmitted from the range and 
applied to indicate the course or 
quadrant in which the receiver is 
operated. D. G. C. Luck, RCA, (F) 
May 5, 1939, (I) March 23, 1943, 
No. 2,314,795. 

UHF Amplifier and Frequency 
Converter-To reduce conductor 
damping and transit -time damping 
in a uhf tube, space charge or suc- 
tion grid 8 having a positive poten- 
tial is provided intermediate control 
grid 3 and cathode 2. To further de- 
crease the input damping, suction 
grid 8 is connected to cathode 2 
and control grid 3 for high fre- 
quencies by means of condenser 9, 

and to the output electrode via lead 
14. In a preferred embodiment, 
cathode 2 is connected to the anode 
side of suction grid 8 instead of 
to its control grid side. G. H. P. 
Alma, M. J. O. Strutt and A. van 
der Ziel, Alien Property Custodian, 
(F) May 9, 1941, (I) March 30, 1943, 
No. 2,314,916. 

Self -Orienting Direction Finder -If the movable coil 59 is inducing 
equal audio currents in the fixed 
coils 63, 65 and if antennas 1, 3 and 
13, 15 are receiving waves of equal 
strength, the modulation signals 
applied to the received waves will 
be equal and opposite, and will 
therefore balance out leaving only 
the carrier component in receiver 
43. Rotor 55 of the motor will not 

move. If the received waves do not 
apply equal currents to the an- 
tennas, unequally modulated com- 
ponents will modulate the carrier 
and will be applied to the receiver 
which, upon demodulation, will 
cause rotation of rotor 55 until 
equal and opposite modulation 
components are produced in the 
pairs of balanced modulators 25, 27 
and 29, 31. The bearing of the 
waves will be indicated by pointer 
67. V. D. Landon, RCA, (F) June 28, 
1940, (I) March 16, 1943, No. 2,314,- 
093. 

Rotating Saw -Tooth Wave Pat- tern-The plane of deflection of a 
cathode ray beam is rotated about 
the axis of the tube by impressing 
upon each of the beam deflecting 
means a saw -tooth wave signal 
whose amplitude varies sinusoidally 
and wherein the sinusoidal varia- 
tions on each of the beam deflect- 
ing means differ in phase by 90 
degrees. A particular arrangement 
to realize the deflecting voltages is 
described. W. J. Poch, RCA, (F) 
March 31, 1941, (I) March 16, 1943, 
No. 2,313.966. 

Deflection - Method Amplifier- 
Parts X, Y and Z of the output 
anode have a secondary electron 
emission coefficient greater than 
unity. Secondary electrons emitted 
by parts Y, Z are collected by elec- 
trode W, kept at a high potential, 
so that the potential of the output 
electrode rises if electrons impinge 

I 

v- 
rW7- 

4b( 

J 

on these parts. The secondary elec- 
trons from part X, however, are 
prevented from leaving the output 
electrode by electrode V, kept at a 
low potential. The electron beam is 
focussed at the tip of member Z. 
A constant input carrier voltage 
variation of frequency higher than 
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In compliance with insistent demand, 
"Metal Stampings in Small Lots," it 
presents briefly but concisely how you 
can save the expense of costly perma- 
nent dies for blanking, piercing, form- 
ing and drawing operations by speci- 
fying Dayton Rogers' dies. 

This information is of particular in- 
terest to the manufacturer who from 

The Dayton Rogers 
organization has been 
devoted, for the past 
twenty years, to the 
production of metal 
stampings in small lots. 
These die -cut parts are 
produced by special 
D.R. constructed dies, 
assuring exact dupli- 
cation of all blanks, 
pierced holes, slots and 
forms-to the custom- 
er's specifications. 

time to time requires a limited quan- 
tity of metal stampings in small lots, 
where cost of conventional dies would 
be prohibitive. For greater flexibility, 
accuracy and economy in your Die De- 
partment, familiarize yourselves with 
this Dayton Rogers service. Write for 
your copy of "Metal Stampings in 
Small Lots" NOW. 

DAYTON ROGERS MFG. CO. 
MINNEAPOLIS, MINNESOTA 2835 12th AVENUE SOUTH 
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The Browning Signal 
System lays down a 

protective wall, is on 
the job night and 
day, reduces guard- 
ing personnel, cuts 
guarding costs. 

A PRODUCT OF BROWNING 
LABORATORIES RESEARCH 

wlncHEsT-ERmflss- 

any frequency in the signal which 
requires amplification is generated 
by oscillator O and applied to de- 
flection plates P3 and P4. An alter- 
nating current potential is thereby 
impressed on the output electrode, 
which is modulated by deflecting 
the mean position of the electron 
beam across the output electrode 
by means of signal voltages applied 
to plates P1 and P2. Several ways 
of obtaining different rate of 
charging of the two parts of the 
output electrode are described, as 
well as various methods of modu- 
lating deflection or intensity of the 
beam. P. Nagy and M. J. Goddard, 
(F) July 24, 1941, (I) March 16, 
1943, No. 2,313,886. 

Crystal -Coupled Antenna - The 
four electrodes of a crystal in an 
oscillator are connected to grid, 
plate and, two of them, to the an- 
tenna. G. Usselman, RCA, (F) Feb. 
8, 1941, (I) March 16, 1943, No. 
2,313,850. 

Logarithmic Instrument - It is 
frequently desired to register the 
logarithm of a quantity as a func- 
tion of time. This is obtained by 
charging condenser 10 for a brief 
interval of time with a current pro- 
portional to the quantity to be 
measured, and allowing the charge 

to be dissipated through constant 
resistor 11, which discharge is a 
logarithmic function of time. When 
the voltage on condenser 10 has 
dropped to a predetermined value, 
tube 15 starts to conduct, causing 
a voltage drop in resistor 20 which 
cuts off tube 34. It will be seen 
that only during the period in 
which condenser 10 is discharging 
until the beginning of operation of 
tube 15, tube 35 draws a fixed 
amount of current through resist- 
ance 42. Network 26, 27 provides a 
relatively steady average voltage 
across condenser 27 which is pro- 
portional to the above period of 
time. H. O. Peterson, RCA, (F) Jan. 
26. 1940, (I) March 9, 1943, No. 
2,313,666. 

Facsimile Modulator-The out- 
put of the photo -electric cell is ap- 
plied to the grid of a tube, causing 
variations in its plate resistance. 
The steady component of plate re- 
sistance is balanced by the con - 

Speed up PRODUCTION 
with These Handy 

ELECTRONIC PRODUCTS 
New Instant Automatic 
Wire Stripper 
Strips all types of wire instantly, 
easily and perfectly. Just press the 
handles. Cuts wire too. Saves time, 
money and trouble for Radio Men, 
Electricians, Sound Men, etc. List 
price $6.00. 

Ne -O -Lite Electric 
Trouble Shooter 
Every Radio Man and 
Electrician should have 
one. Tests AC and DC lines, DC polarity, 
blown fuses, etc. Traces ground line in AC 
circuits. Useful as RF indicator, spark plug 
and cable tester. Iles hundreds of other use- 
ful applications. Can be used on 60 volts AC 
to 500 volts AC or DC. List price $1.00. 

vi. RAI. CEMENT 

RAoio &taga 

r 
Radio Chemical 
Laboratory 
20 large 2 oz. bot- 
tles contain cements, 
solvents, contact clean- 
ers, non -slip dial chem- 
icals, lubricants, ins. 
varnish, cabinet stains, 
glue, coil dopes, etc. 
Dealer net cost $4.90 
with FREE RACK. 

G -C Radio Cement, Thinners and Chemicals are 
available for all types of war work, in gallon, 
5 gallon and drum lots. Manufacturers write for 
samples and quotations. 

ORDER FROM YOUR RADIO JOBBER 

GENERAL CEMENT MFG. Co. 
Rockford, Illinois, U.S.A. 

An Exceptionally 
Attractive Opening 

for an 
Electronic Engineer 

A Central Ohio manufacturer, now doing 
100% war production in their regular line 
and a leader in their field, has a permanent 
position, affording excellent opportunity, 
for a practical, experienced electronic en- 
gineer with a general knowledge of manu- 

facturing operations and an interest in the 
broad aspect of product development. Some 

knowledge of hydraulics would be an addi- 
tional and desirable quality. As one phase 

of a long term program, the man selected 

will be given the immediate responsibility, 
supported by the company's present design- 
ing staff, of initiating and directing devel- 
opment of post-war products and applica- 
tions. Though not imperative, sufficient 
experience for seasoned judgment and ana- 

lytical, market -wise keenness is preferred. 
Should be exempt if of draft age. Send 

photograph and outline qualifications fully 
in first letter. Also give some indication of 
salary expected. Application held in strict 
confidence. Address Box 73, care of 
Electronic Industries, 480 Lexington Avenue, 
New York City. 
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RADIO 
RECEIVER AND TRANSMITTER CHASSIS 

FOR Your APPLICATION 

SMALL :- Various types of Receivers and Transmitters require a space on') " wide, 101/2" deep 
and 71/2" high. 

PERFORMANCE:- Receivers with 1 microvolt sensitivity, high selectivity with a band width of only 16 KC 
at 30 DB down. Tunable, multi -channel crystal controlled or combination models available. 

Transmitters with up to four crystal controlled channels, built-in antenna matching 
network, 20-25 Watts power output with 100% modulation capability on phone. 
10 watt model with power supply on same small chassis also available. 

VERSATILE:-Operation on 6, 12, 32, 110 volts DC; 117 volts AC or various DC -AC combina- 
tions. Dynamotors or Vibrator power supplies available for operation of transmitters 
or receivers. 

Series 6 tunable receiver. 2 band 
model illustrated, range 550-4000 K.C. 

Under chassis view Series 6 tunable 
receiver. 

* * * 

Series 20, 4 channel 1600-6000 K.C., 
20 watt transmitter. 

* * * 

Series 6, five channel fixed tuned 
receiver. Model illustrated not 

crystal controlled. 

Under chassis view Series 20 
transmitter. 

KAAR ENGINEERING CO. 
PALO ALTO, CALIFORNIA 

Manufacturers of High Grade Mobile and Central Station Radiotelephone Equipment 
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SAVE ENGINEERING 
SAVE DRAFTING 

SPEED PRODUe 

37.d *me 
,6e0J 
LITTE LFUSE 
`Un vsit tai FUSE PANEL No.1505 

Blueprint comes to you without charge. 
With it you can quickly designate the 
Fuse Panel for your requirements-ex- 
actly to your specifications: One num- 
ber covers your mounting. No. 1505 
specifies Standard Panel Mounting; first 
dash number, size of fuse required; 
second dash number, the number of 
poles required. If bus bars are required, 
specify separately, and specify poles to 
be bussed. 

READY TO MOUNT 
These strong light panels are equipped 
with terminals and Beryllium Copper 
Fuse Clips, or terminal studs. They meet 
all Air Corps requirements. They insure 
the utmost in durability. 

Manufacturers, Engineers, Draftsmen, 
Prime Contractors, Purchasing Agents: 
Here is important aid in saving hours 
of time and labor, speeding production. 
Send for as many copies as you need 
of new B/P for Littelfuse Universal 
Fuse Panel No. 1505. Special panels to 
your specifications made promptly. 

LITTELFUSE 
INCORPORATED 

4732 Ravenswood Avenue 
Chicago, Illinois 

202 Ong Street 
El Monte, (Los Angeles suburb) 

California 

trolled plate resistance of a second 
and similar tube. The sub -carrier 
to be modulated is fed into a bal- 
anced rectifier circuit and the mod- 
ulation accomplished by unbalance 
between the tubes connected to two 
points in the circuit. Balance may 
be produced for white or black sub- 
ject matter or at any intermediate 
point. H. C. Ressler, Faximile, 
Inc., (F) Sept. 14, 1940, (I) March 
9, 1943, No. 2,313,583. 

Dipole . Antenna-The antenna 
consists of conductive parts so ar- 
ranged as to strengthen the struc- 
ture and at the same time provide 
the required electrical character- 
istics. G. H. Brown, RCA, (F) Jan. 
31, 1942, (I) March 9, 1943, No. 
2,313,513. 

Directional Receiver-Two loop 
antennas are mounted at right 
angles to one another and their out- 
put is fed to the grid of two tubes, 
respectively, the arrangement con- 
stituting two identical directional 
receiving stages. Both tubes are 
coupled to the same point in the 
receiver circuit. The biases of the 
tubes are continually adjustable, 
and the control is such that if one 
tube is biased to cut-off the other 
tube is at maximum output and 
vice versa. Intermediate positions 
allow both tubes to work at comple- 
menting amplification. Thus a 
continuously varying directional 
characteristic is obtained without 
the necessity for turning a loop. 
H. C. Forbes, Colonial Radio Corp., 
(F) Sept. 24, 1941, (I) March 9, 
1943, No. 2,313,231. 

Variable Selectivity Circuit-The 
circuit is intended for an interme- 
diate frequency stage and com- 
prises a crystal bridge network. The 
input and output impedance for the 
crystal may be adjusted by variable 
resistors, whereby the degree of se- 
lectivity of the network can be con- 
trolled between relatively wide lim- 
its. L. E. Thompson, RCA, (F) April 
30, 1941, (I) March 9, 1943, No. 
2,313,182. 

Oscillator-It is intended to pre- 
vent coupling due to the feedback 
connection of the plate circuit to 
the grid or oscillating circuit, be- 
cause this coupling may result in 
change of oscillator frequency upon 
variations in the reactance of the 
output circuit. This object is ac- 
complished by using a multi -grid 
tube V and obtaining feedback from 
grid 2, thus avoiding any substan- 
tial coupling between output cir- 
cuit 9, 10 and frequency -determin- 
ing circuit 5, 6. The voltages on 
grids 1 and 2 are 180 deg. out of 
phase, and to prevent one grid from 
inducing voltages on the plate, neu - 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC WORK 

From that mighty mite 

the Drake No. 400 to the high- 
speed production "honey" 

the Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
"just right" for the job. 

Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

SEE 

YOUR RADIO 
PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE. CHICAGO, ILL. 

SOUND is the backbone of coordination in 
this World Wide War. An enemy squad- 

ron approaches a battleship . . . "calling all 
men to their stations" . . . and in no time 
all guns are going full blast. Atlas Sound 
Equipment . . . clear, reliable, weather proof ... is lending its voice in all theatres of war, 
doing an exacting task dependably. * Our 
craftsmen and machines can handle minor 
conversion of our regular precision line ... we 
will be glad to discuss your problems with you. 

Complete Atlas Sound Catalog 
on request 

ATLAS SOUND 
CORPORATtOAi.., 

1445 39th Street, Brooklyn, N. Y. 
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HIGH FREQUENCY 
VACUUM TUBES:' 

RECTIFIERS 

ELECTRONIC BRIEFS: Electrostatic Heating 
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Army-Navy "E' 
flag awarded for 
high achievement 
in the production 
of war material. 

EITEL-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 

Export Agents: FRAZAR & HANSEN, 
301 Clay Sr., San Francisco, California, U.S. A. 
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for 
ELECTRONIC 
TUBE PARTS 
and SHIELDS 

Shown here are just a 
few typical samples of 
GOAT Electronic Tube 
Parts and Shields that 
have been stamped, 
drawn and formed on 
GOAT machines, dies 
and presses. 

SMALL TOUGH 
JOBS . . . handled 
with skill, precision 
and efficiency, are 
a regular part of 
MOAT Service. 
GOAT'S position to- 
day, as largest in- 
dependent manufac- 

turer of electronic tube parts, is due to 
GOAT'S experience and growth. From 
the days of radio infancy, GOAT has 
been able to design and improve the 
parts needed by this industry as it de- 
manded greater sensitivity and durability 
as well as quantity production. 

Today, GOAT serves almost every elec- 
tronic tube manufacturer with a tre- 
mendous variety of stock parts. Facilities 
are so complete that GOAT actually can 
supply any kind of small 
metal stamping, made in 
any metal, to any required 
degree of accuracy. X 

o w 

METAL STAMP/NGS, /ne. 
Division Of THE FRED GOAT CO., INC. 

Machinery Specialists since 1893 
314 DEAN STREET, BROOKLYN, N. Y. 

+HT2 a HT, 

tralizing capacity NC may be in- 
serted. The oscillations generated 
may be modulated by applying po- 
tentials to grid 1, grid 2 or to plate 
AN. Alan D'Arcy Hodgson, RCA, 
(F) Oct. 10, 1931, (I) March 9, 1943, 
No. 2,313,071. 

Electron Tube-The electron tube 
is intended for short wave amplifi- 
cation and consists of a pentode 
combined with a resonant chamber 
in one unit. H. Berger et al, Alien 
Property Custodian, (F) Oct. 23, 
1940, (I) March 2, 1943, No. 2,313,- 
008. 

Electrostatic Electron Lens- 
The inner periphery of bushing c' 
is coated with a conducting varnish 
d' having a relatively high resist- 
ance. Voltage is supplied through 
wires f and rings e, and a contin- 
uously varying potential in the 

varnish is obtained. 10 indicates 
the electron path. Bushing c' and 
coating d' may be of suitable shape 
and thickness to provide a desired 
electric field. F. Krause, Alien 
Property Custodian, (F) Dec. 2, 
1940, (I) March 2, 1943, No. 2,313,- 
018. 

Oversea Communication Meth- 
od-Fading and distortion effects 
increase with modulation fre- 
quency, due to the increase in 
time delay for different paths at 
higher frequencies. Taking ad- 
vantage of this fact, the program 
is first recorded, the record repro- 
duced at reduced speed and trans- 
mitted by frequency or phase mod- 
ulation. The total modulation fre- 
quency band will thus be reduced; 
a ratio of one to ten is proposed. 
Carrier wavelengths from 10 to 200 

PLASTIC 
NAME 
PLATES 
SCALES, GAUGES, 

CALCULATORS, 
CHARTS, DIALS, ETC. 

SPADLDINGGMOSS 
CO. 

tlt9AxtuxstON, xA55u-o.... 

ai Impervious to moisture, grease, 

w oils, acids, alkalis. 

.Printing 
guaranteed not to wash 

or rub off. . Non -inflammable, non -corrosive 
plastic. 

SAMPLES AND ESTIMATES GLADLY SUPPLIED ON REQUEST. 

WRITE DEPARTMENT E.I. 

THE HOPP PRESS, INC. 
PRINTING -FABRICATING - FORMING 

460 W. 34th STREET, N. Y. C. 

ESTABLISHED 1893 

The Future 
Is NOW! 
WHERE WILL YOU FIT IN 
RADIO AFTER THE WAR? 

If you are wise, you will realize that the secure fu- 
ture that every man desires must be gained by pre- 
paring now. You will not wait for a "lucky break." 
You will analyze your present capabilities-decide 
where you will fit into the postwar world of radio 
and industrial electronics. You won't wait very long. 
For you will realize that time is short-that your 
future is now! 
CREI home study can prepare you for the opportu- 
nities that are available to every engineer. Our pro- 
gram of technical study will bring your knowledge 
up-to-date . help you in your daily work, and 
develop your ability to cope with any technical radio 
problem. 
CREI courses are prepared to fit into busy sched- 
ules. You can study a few hours a week without 
interfering with your present work. So, "follow- 
through" now-for this is the time to make sure 
your preparation for postwar success shall not be 
"too little, too late"! 

WRITE FOR DETAILS IN 
BOOKLET about CREI 
Home Study Courses 

If you are a professional radio- 
man and want to make more 
money-let us prove to you we 
have something yost steed to 
qualify for the BETTER 
career -job opportunities that 
can be yours. To help us in- 
telligently answer your in- 
quiry-PLEASE STATE BRIEFLY 
YOUR EDUCATION, RADIO EXPE- 
RIENCE :AND PRESENT POSITION. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. El -6, 3224 -16th St., N.W.. Washington 10, D. C. 
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Serving on all our fighting fronts 
. the SUPER - PRO "SERIES 200" 

THIRTY-THREE YEARS of engineering research are built 

into every piece of Hammarlund fighting equipment. We're 

proud that our equipment came through with our fighting men 

in the successful battles of Africa. 

QUAIi THE HAMMARLUND MFG. CO., INC. 

e* 460 West 34th Street, New York, N. Y. 
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Glass working equipment manufactur- 
ers: glass ampules, vials, etc. Glass work 
ing lathes, bench fires and laboratory 
equipment of all types. 

* WRITE TODAY./ 

Chas. Eisleí s new 94 
page most complete 
catalog for general 
glass working and 
electronic equipment. 

Glass Slicing Machines 

CHAS. EISLER 
EISLER ENGINEERING CO. 
778 -SO. 13th ST. Ne., AVON AVE. NEWARK N. J. 

EVERY"WAR-TORN" 

Z BOIJ(S ENGINEER NEEDS! 

i4, 

$750 
160 Pgs. 

(91/2812in.) 

A -C CALCULATION 
CHARTS 
By R. LORENZEN 

This new Rider Book greatly reduces the time required for alternating current engineering calcu- lations-speeds up the design of apparatus and the 
progress of engineering students. Two to five times 
as fast as using a slide rule! Thousands of enthu- 
siastic users. 
A -C CALCULATION CHARTS are designed for 
use by civilian engineers and engineers of the armed forces who operate in the electrical-com- 
munication - power - radio -vacuum tube- tele- phone- and in general, the electronic field. Inval- 
uable for instructors as well as students, and also 
executives who check engineering calculations. 

CATHODE RAY TUBE 
AT WORK 

The Cathode Ray Tube at Work is the 
accepted authority on the subject. The 
cathode ray tube in the Oscillograph and 
its application to electronic and industrial 
work is fully discussed. Profusely illus- 
trated. 338 pages $3 00 

JOHN F. RIDER PUBLISHER, Inc. 
404 FOURTH, AVENUE, NEW YORK CITY 
Export Division: Rocke -international Elec. Corp.. 100 Variek St., N. Y. C. Cable: ARLAB 
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GIRL MAKES PARTS 

BENDERS -- Di -Aero Bender bends angle, chan- 
nel, rod, tubing, wire, moulding, strip stock, etc.. 
2 sizes. Capacity up to rk' cold rolled steel bar. 

SHEARS-DI-AC RO shear squares and sizes ma- terial, cuts strips, slits. 
notches. 

BRAKES-DI-ACRD 
Brake forms non -stock 
angles, channels or "Veer", 

NO DIES - NO DELAYS 
"Beat The Promise" on delivery this new way: Use The DI -ACRO System of "Metal Duplicating Without Dies" - and have parts finished before dies could hardly be started. 
DI -ACRO Machines-Shears, Brakes, Benders - are precision -built STANDARDIZED units 
so designed you can readily convert them into 
highly SPECIALIZED productive machines 
suited to your own particular needs. You may 
adjust, alter or remove any of the original con- 
tact surfaces, attach operating clamps, guides 
and gauges, or quickly set up your own forming 
surfaces or conversions. Either right or left hand 
operation and mounting of each unit. The result 
is a practically unlimited adaptability or a great 
variety of DIE -LESS DUPLICATING. Write 
for catalog-"Metal Duplicating Without Dies". 

O'nEii-IRWIn ifs , 
mFG. rio. 

348 Eighth Avenue South MINNEAPOLIS, MINNESOTA 

210 ELECTRONIC INDUSTRIES June, 1943 

www.americanradiohistory.com



meters may be used. The received 
signals are again recorded, repro- 
duced at greater speed, and trans- 
mitted by a conventional broad- 
casting station. C. W. Hansell, 
RCA, (F) March 4, 1941, (I) March 
2, 1943, No. 2,312,835. 

Aircraft Landing Receiver- 
The receiver affords indication of 
glide path, runway course, and 
heading of the aircraft with respect 
to the runway. For the last indica- 
tion, a directional antenna output 
is combined with the non -direc- 
tional antenna output actuating 
the other two instruments. D. S. 
Bond, RCA, (F) April 12, 1939, (I) 
March 2, 1943, No. 2,312,747. 

UHF Amplifier-In the circuit 
shown, which was claimed in a pre- 
vious application, inductances 8 
and 9 are so proportioned-of the 
order of 10-7 henries-that the in- 
put -damping of tube 4 is zero or 
negative so that circuit 3 is not 
damped or even undamped by the 
tube. In this arrangement, the sig- 
nal current to distribution-noise 
current ratio in the plate circuit is 

.3 
very unfavorable. According to the 
invention this drawback is obviated 
by connecting the plate of each of 
the amplifying systems through the 
corresponding part of the output 
impedance for high frequencies 5 
either to the respective screen -grid 
or to a point of inductances 8 and 
9, respectively. An explanation of 
the effect is given by considering 
phase shifts and compensations in 
screen -grid and plate circuits. A. 
Ziel et al, Alien Property Custodian, 
(F) May 9, 1941, (I) March 2, 1943, 
No. 2,312,510. 

Polarized -Carrier Transmission 
-Two modulated carrier waves 
having the same frequency but dif- 
ferent direction of polarization are 
transmitted. The two waves being 
in phase quadrature relation, a cir- 
cular or elliptic wave results, which 
is received by a rod antenna at any 
angular position of the latter with 
respect to the directions of polar- 
ization. To avoid interference with 
another plane polarized wave, the 
receiving antenna is adjusted until 
its axis is perpendicular to the 
plane of polarization of the inter- 
fering wave. Alternatively, the rela- 
tive phase of the two polarized car- 
riers may be changed for modu- 
lating purposes. Suitable circuits 
for telegraphic transmission and 
reception of these signals are de- 

scribed. J. H. Hammond, RCA, (F) 
March 27, 1941, (I) Feb. 23, 1943, 
No. 2,312,093. 

Delayed Discharge -The device 
shown, which is arranged in a vac- 
uum, comprises electron gun 1, de- 
flecting electrodes 2, 3, reflecting 

P 6 

-________.-----J 

s 

electrodes 4, 5 and collecting plate 
6. A uniform magnetic field having 
a direction indicated by arrow H 
is provided. Under these circum- 
stances, the electrons move along 
track P and a time delay dependent 
on the potential difference between 
deflecting electrodes 2, 3 is obtain- 
ed. It is possible, with the device, 
to mix signals with varying time 
delay. G. S. P. Freeman, Electric & 
Musical Industries, Ltd., (F) July 5, 
1941, (I) Feb. 23, 1943, No. 2,312.033. 

X -Ray Tube-The tube is designed 
for high voltage and high current 
operation. An auxiliary electrode, 
besides cathode and anode, is pro- 

INDING ways to solve the "unusual" problems in 

F springs and wireforms is a "usual" task for Accurate 
rto 

engineers. They like to tackle the problems 
fanning 

de- 

mand imagination in tooling and production p 

- and in testing and inspection devices, many of which 

are built especially for the job. Accurate engineers and 

now 
production men have the experience 

andand material savings. 

ow" 

that offer short cuts to time, 
user are too exacting 

No requirements of a spring 
too complex. 

for Accurate Service-no problemsou 
have spring 

Accurate customers know ú 
be pleased to discover 

or wireform problems y 

it too. Send in your specifications or ask to see an 

Accurate engineer. You will like Accurate cooperation. 

quality and service. 

Send for the Accurate 
"Handbook on Springs"- 
it's convenient to use and 

informative - free, of course! s 
ACCURATE SPRING MFG. CO., 3808 W. Lake Street, Chicago, III. 
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NO AMPLIFIERS 
NEEDED WITH 

LUXTRON CELLS 
Prompt, highly efficient con- 

version of light energy into 
electrical energy is effected by 
Luxtron Photo -Electric Cells. 

Luxtron* cells develop suffi- 
cient current to operate instru- 
ments and sensitive relays with- 
out using auxiliary voltage or 
current sources . . . and without 
using amplifiers. 

WHICH MEANS LESS 

BULKY EQUIPMENT 
The advantages of Luxtron 

cells are told more fully in illus- 
trated, engineering literature 
available on request. Similarly 
available is consultation on spe- 
cial problems and applications. 

This pigtail - 

contact model 
is only one of 
a series o I 

mountings and 
indicates only 
one of the 
complete range 
of Lustren 
cell shapes and 
sizes available. 

*Reg. U. S. Pat. Off. 

BRAD LEY 
LABORATORIES, INC. 
82 MEADOW STREET, NEW HAVEN, CONN. 

vided in close proximity to the 
cathode. A circuit for the tube is 
also described. C. N. Slack, West- 
inghouse Electric & Mfg. Co., (F) 
May 25, 1940, (I) Feb. 23, 1943, No. 
2,311,705. 

Space -Charge Oscillator - Po- 
tential el will cause the electron 
stream to screen grid 13 to be mod- 
ulated. Most of these electrons will 
pass through the meshes of the ac- 
celerating grid 13 and form a space 
charge in front of decelerating 
plate 14. Fluctuations of density of 
this space charge will induce a dis- 
placement current in plate 14, hav- 
ing a 90 deg. phase shift with re- 
spect to voltage et. Circuit 17, 18 
being tuned to the input frequency, 
a voltage 90 deg. out of phase with 
el will be developed in the plate cir- 
cuit. The relationship between grid 
12 and plate 14 may be reversed, 
and a voltage eo will establish a 
voltage in the grid circuit due to a 
second space charge set up in the 
vicinity of control grid 12 by the 
electrons after having been repelled 
and passing the positive grid in in- 
verse sense. However, the phase 
shift will be 90 deg. in the opposite 
direction, and, provided circuits 15, 
16 and 17, 18 are tuned to the same 
frequency, positive feedback will 
result. In this way oscillations may 
be generated by space charge cou- 
pling. No current is drawn by elec- 
trodes 12 and 14. It is shown that 
the frequency of the oscillator may 
be controlled by varying the bias 
potential of either electrode 12 or 

.l3 

14, or, under certain provisions, by 
modulating the screen grid voltage. 
Various applications of this prin- 
ciple to beat -frequency oscillators, 
superheterodyne receivers and 
transmitters are described. H. M. 
Bach, Patents Research Corp., (F) 
Aug. 22, 1940, (I) Feb. 23, 1943, No. 
2.311,631. 

Antenna Coil Arrtntgetne nt-It is 
sometimes convenient to locate the 
antenna coil or coils at a place dis- 
tant from their electric connection 
to the antenna. The series imped- 
ance may be located at the most 
suitable place if it is electrically 
connected to the desired point of 
the antenna lead by a rf two -wire 

YOU SHOULD KNOW THIS 

GREAT LINE 
OF ELECTRONIC PRODUCTS! 

ICA's vastly increased manufac- 
turing capacity can help you break 
the bottlenecks in ELECTRONIC 
PRODUCTS and PARTS, such as: 

Metal Cabinets, Chassis, Panels 
Metal Stampings Plugs and 

Jacks Completely Assembled 
Screw Machine Products Hard- 
ware and essentials 

Antennas f o r 
"Walkies Talkies", 
etc. 

Mfrs. and Con- 
tractors: Send spr 
cifications for esti 
mates. 
Write for this 
12 -Page Indus- 
trial Catalog 
now! 

IAEULIÏIE 
CORPORATION OF AMERICA 

INSULINE BUILDING 
(36.02 351h AVENUE) 

LONG ISLAND CITY, N.Y. 

REFLEX 
SPEAKERS 

now the accepted 

STANDARD 
for all 

WAR USE 

REFLEX 
result of years of 

EVERY 
UNIVERSITY 
the 
pioneering research and 
development 

EVERY 
HIGH EFFICIENCY 

SPEAKER 
in University's extensive 
line of power speech re- 
producers has a vital 
part to play in the WAR 
program. 

REMEMBER 
University is now pro- 
ducing many special 
speakers for the Army, 
Navy Cr Signal Corps. 
Submit your special 
problem direct to the 
engineering dept. 

UNIVERSITY LABS.. 225 VARICK ST.. NYC 
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DELIVERIES FOR YOU . 

INSTEAD OF TO YOU ... 
Although everything we make today goes to war, 

it is going to work for you just as surely as though 
we could deliver it for your own use in your own 
plant. For today all of America is in business for 
Victory, and whatever helps the war effort helps 
us all. i i + Right now "Connecticut" equipment is 
hard at work all around the globe - precision elec- 
trical products, different in detail, but not in basic 
design, from the ones you'll be using after victory. 
s Once this war is won, and present military 
secrets become open knowledge, you'll know about 
"Connecticut" products from your partners, the boys 
who are using them today. Chances are you'll be 
using many electrical devices, born of this war, to 

speed and control peacetime production. We hope 
to continue working with you then. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 

AfA7\ 
S 

Alf RICAN 
11 \ 7I N011578/E5 

M E R I D E N, CONNECTICUT 

To Meet Your 
Specifications 

PERFORMANCE is the real measure of success in 
winning the war, just -as it will be in the post-war 
world. New and better ideas-production economies, 
-speed-all depend upon inherent skill and high 
Precision ... For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 
make a note of Alliance and get in touch with us. 

ALLIANCE DYNAMOTORS 
Built with greatest precision and 
"know how" for low ripple-high 
efficiency-low drain and a mini- 
mum of commutation transients. 
High production retains to the 
highest degree all the 
"criticals" which are 
so important in air- 
borne power sources. 

ALLIANCE D.C. MOTORS 
Incorporate precision tolerances 
throughout. Light weight-high 
efficiency - compactness - con- 
tinuous duty. An achievement in 
small size for continuous duty 
and in power - to - weight ratio. 
Careful attention has been given 
to distribution of losses as well 
as their reduction to a minimum. 

Remember Alliance! 
-YOUR ALLY IN \VAR AS IN I'LA( . 

ALLIANCE . O H I O 

© 1943 Gast American Industries, Inc., Meriden, C.m 
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WHAT 
IS THE 

STANDARD 

ATTENUATOR? 

VARIABLE ATTENUATORS 

CINEMA ENGINEERING CO. 
1508 WEST VERDUGO AVENUE 

BURBANK, CALIFORNIA 

Send for our new Catalogue, 
listing the largest variety of 
attenuators ever compiled. 

line within the hollow antenna 
lead. One conductor of the two - 
wire line may consist of the an- 
tenna lead itself. Several induct- 
ances may be connected at differ- 
ent points by a corresponding num- 
ber of lines. The change in react- 
ance by the addition of the line to 
the coil used must be taken into 
account when dimensioning the 
coil. The parts of the antenna are 
attached to one another by short 
lengths of insulators. H. O. Roosen- 
stein, Alien Property Custodian, 
(F) June 4, 1941, (I) Feb. 16, 1943, 
No. 2,311,472. 

Two -Way Communication - The 
transmitting antennas S of the sat- 
ellite stations A, B and C and the 
receiving antenna E of the master 
station M are arranged in parallel 
planes, and so are the receiving an- 
tennas E of the satellite stations 
and the transmitting antennas of 
the master station. The two sets of 

A B c M 

planes are at right angles to one 
another, and present a slope of 45° 
or 135° with the horizontal. In 
this way, the master station may 
communicate with any of the sat- 
ellites. For stations A and B to 
communicate with one another, it 
is only necessary for station B to 
rotate its antennas 180° about a 
vertical axis. E. Gerhard, Alien 
Property Custodian, (F) May 31, 
1941, (I) Feb. 16, 1943, No. 2,311,435. 

Sound Records-A sound record 
for direct reproduction is produced 
in the recording apparatus, no neg- 
ative being required. Use is made 
of a recently developed film which 
possesses high resolving power and 
comparatively few transparent 
spots. The records are of the va- 
riable area type, and are produced 
by vibrating suitably shaped light 
beams in accordance with modula- 
tion signals and noise reduction 
signals, respectively. Upon passage 
through a slit, the light signals are 
recorded. In this way, it is possible 
to record the noise production sig- 
nal on the film at a position in ad- 
vance of the modulation signal and 
avoid clipping of the modulation 
signal peaks. The method is par - 
particularly recommended for re- 
recording, and this type device is 
shown. G. L. Dimmick, RCA, (F) 
Oct. 9, 1937, (I) Feb. 16, 1943, No. 
2,311,159. 

THERMO PLASTIC MOLDING 
Speeds War Production 
This piece of plumbing hardware, formerly 
made of metal, is now produced by plastic, 
relieving critical material to help the war 
effort. These two, 3 -hole pieces, were pro- 
duced in our shop with one injection. Our 
young, but skilled engineers will gladly dis- 
cuss with you, your problems upon inquiry. 

STANDARD MOLDING 
CORPORATION, Dayton, Ohio 
100% INJECTION MOLDING 

1 

UNAN 
ELECTRIC PLAINTS 

/ /oíng a i inning jai in the Orar 
* On all Fighting Fronts, wherever elec- 
tronics plays its war role, ONAN ELEC- 
TRIC PLANTS are doing a winning job 
by providing reliable electricity to our 
Armed Forces. 

Thousands of ONAN PLANTS have 
been delivered and are in production in rat- 
ings from 350 to 35,000 watts, A.C. or D.C. 
Also dual output ; 50 to 800 cycles ; 6 to 4000 
volts ; gasoline driven ; air or water cooled. 

Compact, Sturdy, Reliable 
Ideal for all commun- 
ications or electronics 
work. We'll be glad 
to send you details on 
your present or post 
war needs for Electric 
Plants. 

D.W. ONAN & SONS 
1891 Royalston Ave. Minneapolis, Minn. 

2 
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PROMPT ACTION on orders 
for Fabricated Plastics ! .. . 

TIME IS SHORT! Meet your de- 
livery schedules, release men for 
other jobs in your plant by sub- 
contracting your laminated Bakelite 
and fibre fabricating work to IN- 
SULATING FABRICATORS. 

We have specialized in laminated 

INSTRUMENT PANELS made by engraving a 

"sandwich -type" sheet of Lamicoid. Clen-cut 
and permanent - nothing to fade or wear off. 

....__--- -.._._ 
132 KY SECTION_ 2 BUS TIE O.C.B. 

FSCf.:2.up,u/ps:s:ew.papx'.1r9MASK, mod SECT 1.2 

; °n9i COCO «IH.1MuaapPaM/0510rytiºle[txRK 
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'F'0909.99196(199391 1991.191973.09,oYt1i1..Y 19Wí 
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MAIN OUR MT. I-2 
DIFFERENTIAL RELAYE 

i 

I! 11 l'1 111 4I 1¡1 41 44 

! 1 11 M 11 1 i 11 LI W 

plastics for more than io years. With 
expanded facilities for fabricating all 
types of sheets, rods and tubes for 
radio ánd electronic work, we can 
give you prompt service and the 
uniform, high quality that Army 
and Navy specifications demand. 

Parts like those shown are being 
shipped every day to war work con- 
tractors as well as government agen- 
cies. Send us your blueprints for 
prompt quotations. Our engineers 
and service men are available to 
help in speeding delivery of both 
electrical and mechanical parts as 
well as instruction plates, operating 
panels and dials. Write or phone 
today to:- 

INSULATING 
FABRICATORS 
OF NEW ENGLAND, INC. 
22 Elkins St., So. Boston, Mass. 

Above-COIL 'OR N3, panels, t :r,d, :t 
electronic work. BctoCE-FLUORESCENT Law COI 

panels for "b-arksuf' i lumination- 

ALWAYS ON THE ALERT TO 
PREVENT SABOTAGE! 

s 
RADIO ALARM 

k 
Capacity -Operated 

INTRUSION DETECTION SYSTEMS 
Invisible RADIO ALARM System which 

will detect approach to protected interior 
and exterior locations . . . . and 

properly indicate alarm at the 
source or at a remote point. 

We are also equipped to manufacture certain 
other specialties, such as, indicating and control 
panels, test equipment, etc. 

Call or write 

ELECTRONIC RADIO ALARM, INC. 
1920 Lincoln -Liberty Building 

Philadelphia, Pennsylvania 
RITtenhouse 3480 

When only D. C. power is available, ELECTRONIC DEVICES 
requiring from 110 to 3250 volt-amperes A. C., can be operated 
by a rugged Janette rotary converter. Many thousands of such 
essential safety and other electronic devices, used on ships and 
shore stations, depend upon Janette converters for power. 

Wherever there ore ships, you will 
find Janette converters. 

Janette lnanufaeturing Co. 556-558 IV Monroe St. Chicago. IL. 
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Official U. S. Navy Photograph 

SPEEDY PROCUREMENT 
FROM A RELIABLE SOURCE OF SUPPLY 

* Everything in RADIO PARTS * 
TUBES and ELECTRONIC EQUIPMENT 

Our supply organization is geared to high speed action 
on urgent priority requirements. Large stocks . . a 
qualified, capable technical staff . an efficient pur- 
chasing and expediting system that will outdo itself in 
procuring your "hard -to -get" items . all tends to 
make SUN. too, a tough -fighting, hard-hitting bunch 
of Yanks-because we're THERE in a pinch! Write, 
wire or phone your immediate needs. We'll help. 

* FREE 800 PAGE CATALOG * 
Write us today on your company stationery for a free 
copy of Radio's Master Encyclopedia if you are actively 
engaged in purchasing, specifying or expediting mar 
materials. Address Box EL -6. 

New York's Oldest Radio Supply House - Telephone BArclay 7-1840 - 
'RADIO CO. 

212 FULTON ST, 
N NEW YORK, N. Y. 

MUELLER 

CLIPS 
ARE ON THE FIRING LINE 

WITH ELECTRONICS EVERYWHERE 

Made in 10 sizes-from the tiny 
wee -pee -wee to the 300 ampere Big 
Brute. 
Offered in both steel and solid 
copper. 
Red and black rubber insulators to 
fit each size. 
A complete line with 

A CLIP FOR EVERY PURPOSE 
Immediate deliveries on practically all items 
Send for free samples and catalog 701 

finii .iizeWre-Ar 
1 584 E. 31st St. Cleveland, Ohio 

Saw -Tooth Generator-As will be 
seen from the drawing, the voltage 
Us applied to condenser 3 is higher 
than plate voltage Uu of generator 
tube 1. By this provision a high 
negative grid -potential is obtained, 
blocking the generator tube imme- 
diately upon discharge of condenser 
3 through synchronizing tube 2, 
and correct synchronization is ef- 
fected. H. Baehring et al, Alien 
Property Custodian, (F) March 20, 
(I) Feb. 2, 1943, No. 2,310,198. 

Electronic Beacon Modulator- 
Ordinarily, electronic modulation of 
a beacon is objectionable because 
of the varying intensity caused by 
partial failure of a modulator. This 
disadvantage is overcome by means 
of a bridge network so connected 
that, upon any change in signal 
strength, both antennas will radi- 
ate the same amount of energy. 
Thus, a change in signal ampli- 
tude causes a decrease in signal 
strength and a broadening of the 
course line, but no shifting of the 
guiding course occurs. A. Alford, 
Federal Telephone & Radio Corp., 
(F) March 1, 1941, (I) Feb. 9, 1943, 
No. 2,310,202. 

Load Compensation-D u r i n g 
transmission of a directional radio 
beacon, a change in load of line 26 
is caused by the coupling and de - 
coupling of condensers C1, C2 ef- 
fecting the phase shift. This 
change in load affects the intensity 
of the signal emitted by the non - 
directional antenna 15 and thus 
impairs comparison of the two sig- 

H O.s¢r.i+i< A.,..., 
// 11 i -ir 

26 
\ 

--CE 

9n 

nals. According to the invention, 
an artificial load circuit 30 is con- 
nected to line 26 in such a way as 
to keep the load constant. Spe- 
cially designed condensers are used. 
A. H. Hermansson, Aga -Baltic Ra- 
dio Akt., (F) Dec. 11, 1940, (I) Feb. 
2, 1943, No. 2,310,079. 

Attenuation Equalizer-The re- 
actance of the shielded cable con- 
necting voltage divider 20 with the 
amplifier introduces distortion. To 
compensate for the frequency de - 

A Complete 
Authoritative 
Presentation 

o f the Functions of 

- The 

ELECTRON 
MICROSCOPE 

By E. F. BURTON, Head, Dept. of 
Physics, University of Toronto 

and 
W. H. KOHL, Research Director, 
Rogers Radio Tubes, Ltd., Toronto 

Profusely 
Illustrated 
233 pages 

$3.85 

I N 1938, the 
authors of this 

book, assisted by James Hillier, de- 
veloped and built the first compound 
Electron Microscope in America. 
Since then, the reports of its accom- 
plishments have literally permeated 
the scientific world. 

This book outlines the basic principles 
of both optical and electron micro- 
scopes. High points in the discussion 
are graphically illustrated by many 
original line drawings. After a de- 
tailed description of the dual nature 
of light, its application to the func- 
tioning of the electron microscope is 
clearly shown. In this connection f re- 
quent emphasis is placed on the con- 
tributions of Newton, Maxwell, de 
Broglie, and Planck. The book is 
high -lighted by numerous striking 
photographs of bacteria and indus- 
trial substances such as asbestos, car- 
bon black clays, and oxides. An out- 
standing, authoritative book that will 
be read with absorbing interest by all 
physicists, microscopists, chemists 
and industrial engineers. 

CONTENTS 
Vision, Light Microscopes. What is Ligh' 
Wane Motion and Wave Motion Med.,: 
Wave Theory of Light Accepted. Electro- 
magnetic Theory of Light. The Electron. 
Dual Theory of Light. Dual Theory of 
the Electron. Motion of Electrons in 
Electrical Fields. Electrostatic Electron 
Mirrors and Lenses. Magnetic Lenses. 
History of Electron Microscope. Electro- 
static Electron Microscope. Applications 
of Electrostatic Electron Microscope. Com- 
pound Electron. Microscope -Magnetic Type. 
What the Electron Microscope Can Ac- 
complish. Genrral Bibliography. Inde:r. 

REINHOLD 
PUBLISHING CORP. 
330 W. 42nd St. New York, N. Y. 
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VACO AMBERYL HANDLE 
Shock 

SCREW DRIVERS proof proof 
Wide variety of 

L 

sizes-and types. Insulated 
styles for electronic 
equipment needs. In- 
strument sizes to take 
care of special condi- 
tions. Whatever your 
screw driver need may 
be, it can be serviced 
from our 173 sizes and 
types. Write for our 
comprehensive catalog. 

Vaco's ability to create special drivers and small tools is aptly illus- 
trated in the above panel showing soms of our unusual developments. 

VACO PRODUCTS COMPANY 
317 E. Ontario St. Chicago III. 

e WIRE AND CONDUIT IDENTIFICATION SPEEDS 

PRODUCTION AND MAINTENANCE ,Çegezel a1GMlefO 

Code Them This 

Easy, Dependable Way 
You can avoid costly delays and 

save vital man-hours in the installa- 
tion, maintenance and repair of ca- 
bles and conduits; motor, trans- 
former and relay wires, etc., by 
identifying each with E -Z Code 
Labels. Send for samples of these 
ready -to -use, quickly -applied, in- 
stantly -read "Identifiers." In stand- 
ard code numbers or "tailor-made" 
for your specific requirements. 

WESTERN LITHOGRAPH COMPANY 

600 E. Second Street, Los Angeles, Dept. E. E. 

Eastern Safes Division 
2957 - 214th Street, Bayside, L. I., New York 

EiCoale LAB eLs 
QUICK -EASY TO APPLY AND READ 

READY TO USE ,v 

can .:` -s 

PEEL OFF STRIP 

WRAP AROUND WIRE 

EACH WIRE CODED 

4 

NO BRASS KNUCKLES NEEDED 

to Get War Emergency Service 

on Radio and Electronic Supplies 

O away with the cussing and cajoling ... the 
seemingly endless WAITING for delivery of 

Radio and Electronic Supplies. Rush war work won't 
wait! That's why the distributors signing this mes- 
sage have developed a COAST -TO -COAST service .. . 

tuned to the tempo of WAR. We are answering the 
call for speed with over -size, over -diversified stocks 
... specially trained, experienced technicians ... elim- 
ination of red tape ... every facility streamlined to give 
vital industrial users of Radio and Electronic prod- 
ucts an EMERGENCY SERVICE incredibly fast and 
efficient in the face of increasing shortage. Write, wire, 
or phone. Tell us how we can best serve you NOW! 

gee. . . 
A big reference book and buyer's guide, 
crammed with helpful information on 
thousands of Radio and Electronic 

666"' parts and equipment. Free to Purchas- 
t n c y ing Agents and other officials respon- 

sible for buying and specifying in in- 
'' dustries using Radio and Electronic 

9 
ctcie Supplies. Ask for it NOW on com- suPvu_s 

_ 1 pang stationery, please! 

MA 571 
t ß P t L 1 A 

WRITE OR PHONE YOUR NEAREST DISTRIBUTOR 

TERMINAL RADIO CORPORATION 
85 Cortlandt St. NEW YORK 
Telephone: WOrth 2-4416 

WALKER-JIMIESON, INC. 
311 South Western Ave. CHICAGO 
Telephone: Canal 2525 

RADIO SPECIALTIES COMPANY 
20th Cr Figueroa Streets LOS ANGELES 
Telephone: Prospect 7271 
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A Comprehensive 
Volume Prepared for 

ENGINEERS 
by M. I. T. 

$6.50 

772 pages 

387 illus- 
trations 

APPLIED 
ELECTRONICS 

by the 
Electrical Engineering Staff 

at the 
Mass. Institute of Technology 

Here is an important book on elec- 
tronics that treats physical processes 
in such detail as to provide a thorough 
understanding of the characteristics, 
ratings, and applicability of electronic 
devices. It is particularly designed for 
those whose interests are in power, 
communications, control, measure- 
ment, or other phases of electrical en- 
gineering. 

The early chapters give a working 
knowledge of the physical phenomena 
involved in electronic conduction. The 
remainder of the book discusses appli- 
cations common to various branches 
of engineering. 

Noteworthy is the inclusion of up- 
to-date material on electron ballistics, 
electron optics, thermionic emission, 
limitation of current by space charge, 
and the electrokinetic behavior of gases. 

The more important electron tubes, 
both vacuum and gas -filled types, are 
comprehensively presented. Special 
tubes such as cathode-ray oscilloscopes, 
electron multipliers, electron micro- 
scopes, television tubes, ultra -high fre- 
quency tubes, phototubes, thyratrons, 
cold -cathode tubes, ignitrons, and 
strobotrons are included. 

ON APPROVAL COUPON 

JOHN WILEY Cr SONS, INC. 
440 Fourth Avenue, New York, N. Y. 

Please send me a copy of M. I. T.'s 
APPLIED ELECTRONICS on ten days' 
approval. At the end of that time, if I 

decide to keep the book, I will remit 
$6.50 plus postage; otherwise I will re- 
turn the book postpaid. 

Name 

Address 

City and State 

Employed by 
EI -6-43 

pendence of attenuation in the 
cable, tube 16 is connected to act as 
degenerative amplifier. The de- 
generative voltage is derived from 
resistor 20 and coupled through the 
cable. Upon reduction of output 
voltage due to higher frequency 
and consequent lower capacitive 
impedance of the cable, the degen- 
erative voltage also will be reduced, 
causing increased amplification 
and, thus, effecting the desired 
compensation. J. E. Maynard, Gen- 
eral Electric Co., (F) Jan. 17, 1941, 
(I) Feb. 2, 1943, No. 2,310,198. 

Frequency Dividing Receiver- 
In case of amplitude modulation, 
indicated in the figure by the row 
of symbols above the boxes, a re- 
generative modulator type fre- 
quency divider produces an output 
the carrier frequency of which is 
an exact submultiple of the orig- 
inal carrier, the spacing between 
side frequencies and carrier in fre- 
quency is preserved and the rela- 
tive amplitudes of side frequencies 
and carrier are preserved. For fre- 
quency modulation, indicated by 
the row of symbols below the boxes, 
the instantaneous frequency being 
divided, a lower mean frequency as 
well as lower side band frequencies 
result and a narrower band width 
is obtained. It may be converted 
by a circuit of half the range than 

MOO Es 
C -S 

RAO 
RECEIVER 

t" 
J 

IME.KrvE 
fREGVAAC1' DIVIDER 

Co -.I 

i.., 

äTECTpV 
(CCWVERrER) 

would be required for the original 
wave. If overloaded, the regenera- 
tive modulator will also act as lim- 
iter. It is claimed that, by the use 
of a regenerative modulator fre- 
quency divider with frequency 
modulation, an unwanted compo- 
nent of at least two decibels less 
than the wanted component may 
be suppressed, even though both 
components may change in fre- 
quency so that it would be impos- 
sible to separate them by filtering. 
According to the invention the un- 

- wanted component will constitute a 
modulation of the wanted compo- 
nent and will maintain the original 
frequency spacing while the band 
of the wanted component will have 
shrunk. R. L. Miller, Bell Tele- 
phone Labs., (F) April 24, 1941, (I) 
Feb. 2, 1943, No. 2,309,705. 

JONES 
BARRIER STRIPS 

SOLVE MOST TERMINAL 
PROBLEMS 

A compact, sturdy terminal strip with 
Bakelite Barriers that provide maxi- 
mum metal to metal spacing and pre- 
vent direct shorts from frayed wires 
at terminals. 

6 SIZES 
cover every requirement. From 3/4" 
wide and 13/32" high with 5-40 screws 
to 21/2" wide and 1%" high with 
V4"-28 screws. 
Jones Barrier Strips will improve as 
well as simplify your electrical intra - 
connecting problems. Write today for 
catalog and prices. 

HOWARD B. JONES 
2300 WABANSIA AVENUE, 

CHICAGO ILLINOIS 

Where Minutes Count! 
Prentax Tubular Metal 
ANTENNAS 

Available in standard and special 
designs to meet each particular task. 
Send for Special Bulletin of Stand- 
ard _antennas and Mountings. 

remax 13.oducis 
DIVISION OF 

CHISHOLM-RYDER CO., Inc. 
4312 Highland Avenue, Niagara Falls, New York 
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Øwa"11'9;thWor. . 
Save Man -Power and 
Speed Production with \-L 

APCO PHOTOCOPY MACHINE 
Is your production being held up, slowed down or pushed 
aside waiting for COPIES of letters, blueprints, specifica- 
tions, records, contracts and other papers? Here is a machine 
that multiplies Man -Power - releasing men, women and 
their equipment for other work. 

Save Man-Hours-Use Fewer Employees 

Speed up your production - Save valuable hours now 
spent on copying and tracing by making PHOTO -EXACT 
copies of any form at small expense. Get copies right in 
your own place of business, without delays. APICO makes 
copies up to 18x22" - 1 to 100 copies or more. No chance 
for error! Legally acceptable. 

FOOLPROOF OPERATION! 
With our simple instructions, any office boy or girl can pro- 
duce perfect, photo -exact copies of anything written, printed, 
drawn or photographed. No 
special skill or dark room is 
needed. 

PROMPT DELIVERY 
On machines and supplies. 
Write for FREE folder now! 
Representatives in all prin- 
cipal cities and Canada. 

F.O.B. CHICAGO 

Saves Time 
In CopYing 
Letters 
Blueprints 
Drawings 
Work Orders 
Specifications 
Records 

papers and other pa P 

1st COPY IN 
3 MINUTES - 

AMERICAN PHOTOCOPY. EQUIPMENT CO. 
2849 N. Clark Street Dept. Era Chicago, Ill. 

+ 
+ 
+ 

+ 
+ 

KAAR ENGINEERING CO. 
PALO ALTO. CALIFORNIA 

-+mal- 

Manufacturers of High Grade Radiotelephone Equipment 

-r-t-t--t--s--t--t- ̀  

INSTANT HEATING TRANSMITTERS 
and 

LOW DRAIN RECEIVERS 
FOR MAXIMUM POWER ECONOMY IN 

TWO-WAY MOBILE RADIO 

ZERO STANDBY CURRENT with either Ultra 
High or Medium Frequency Mobile Transmitters 
plus minimum battery drain in the companion 
receiver result in more transmissions and less bat- 
tery failure. 

Complete control and Instant transmissions from 
"push -to -talk" button on microphone. 

r Better 
Performance 

with Meissner 
Align -Aire " 

Condensers 
Many years of engineering re- 

search developed the Meissner 

"Align -Aire" Condensers to meet 

the exacting performance re- 

quirements of high frequency 
circuits. 

Meissner "Align -Aire" midget 

units are encased in newly devel- 

oped low loss yellow bakelite, 
number 16444 and occupy ex- 

tremely small space ... only 716" 

in diameter and 11/8" long ... are 
ideal trimmer for high frequency 

coils. Midget "Align -Aire" Con- 

densers are exceptionally stable. 
Capacity range 1 to 12 MMFD. 

Samples sent upon request. 

Available on proper 
priorities. 

MT. CARMEL, ILLINOIS 
" P R E C IS I// N - D U I L T 
ELECTRONIC PRODUCTS" 
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"ELECTRONIC INDUSTRIES" 

414,1e/due/a 

Accurate Spring Mfg. Co. 211 
Aerovox Corp. 20 
Airadio, Incorporated 138 
Aircraft -Marine Products, Inc. 173 
Alden Products Co., Inc. 119 
Alliance Mfg. Co. 213 
Allied Radio Corp. 154 
American Automatic Electric Sales Co 26 
American Coils Co. 128 
American Lava Corp. 123 
American Transformer Co. 129 
American Photocopy Equipment 219 
Amperite Co. 176 
Anaconda Wire & Cable Co. 133 
Andrew Co., Victor J. 176 
Atlas Sound Corp. 206 

Bendix Aviation Corp. 41 
Bentley, Harris Mfg. Co. 13 
Benwood Linze Co. 162 
Bliley Electric Co. 194 
Brach Mfg. Corp., L. S. 160 
Bradley Laboratories, Inc. 212 
Browning Laboratories, Inc. 204 
Bunnell & Co., J. H. 199 
Burke Electric Co. 190 
Burstein-Applebee Co. 164 

Callite Tungsten Corp. 130 
Cannon Electric Development Co. 148 
Capitol Radio Engineering Institute 208 
Carter Motor Co. 154 
Centralab 2, 3 
Chicago Telephone Supply Co. 44, 45 
Cinch Mfg. Corp. 47 
Cinema Engineering Co. 214 
Clarostat Mfg. Co., Inc. 146 
Connecticut Telephone & Electric 213 
Continental Electric Co. 184 
Cornell-Dubilier Electric Corp. 19 
Creative Plastics Corp. 168 
Crystal Products Co. 139 

Dalis, Inc., H. L. 182 
Daven Co. Cover 3 
Dayton Rogers Mf g. Co. 203 
Deutschmann Corp., Tobe 1 

Dial Light Co. of America, Inc. 192 
Dictaphone Corporation 145 
Drake Electric Works, Inc. 206 
Du Mont Laboratories, Inc., Allen B 25 
DX Crystal Co. 192 

Eicor, Inc. 132 
Eisler Engineering Co. 210 
Eitel -McCullough, Inc. 207 
Electronic Corp. of America 121 
Electronic Laboratories, Inc. 135 
Electronic Mechanics, Inc. 113 
Electronic Radio Alarm, Inc. 215 
Electro -Voice Mfg. Co., Inc. 16 
Engineering Co. 196 
Erie Resistor Corp. 171 
Erwood Co. 194 

Fast & Co., John E. 179 
Federal Mfg. & Engr. Corp. 152-A 
Felker Mf g. Co. 6 

Galvin Mfg. Corp. 104 
Garner Co., Fred E. 116 
Gemex Co. 174 

JUNE 
General Cement Mfg. Co. 
General Electric Co..23, 33, 141, 
General Radio Co. 
Gentleman Products 
Goat Metal Stampings, Inc. 
Gothard Mf g. Co. 
Gould -Moody Co. 
Guardian Electric 
Guthman & Co., Inc. 

204 Perm -O -Flux Corp. 120 
152-A, 163 Philco Corp. 169 

140 Pioneer Gen -E -Motor 164 

Hallicrafters 
Hammarlund Mfg. Co., Inc. 
Harvey Radio Co. 
Harvey Radio Labs., Inc. 
Haydon Mfg. Co., Inc. 
Haydu Bros. 
Heinemann Circuit Breaker Co. 
Hewlett-Packard Co. 
Hipower Crystal Co. 
Hopp Press, Inc. 
Horni Signal Mfg. Corp. 
Hytron Corp. 

Instrument Specialties Co. 
Insulating Fabricators of New England 
Insulating Fabricators, Inc. 
Insuline Corp. of America 
International Nickel Co., Inc. 
International Resistance Co. 
International Tel. & Tel. Corp. 

Janette Mfg. Co. 
J -B -T Instruments, Inc. 
Jefferson Electric Co. 
Jefferson -Travis 
Johnson Co., E. F. 
Jones, Howard B. 

Kaar Engineering Co. 205, 219 
Kahle Engineering Co. 180 
Ken -Rad Tube & Lamp Corp. 152 
Knights Co., James 189 

Lafayette Radio Corp. 
Lapp Insulator Co., Inc. 
Lenz Electric Mfg. Co. 
Lepel High Frequency Labs., Inc. 
Littelfuse, Inc. 

157 Plax Corp. 111 
208 Precision Fabricators, Inc. 18 
156 Premax Div., Chisholm -Ryder, Inc 218 
118 Presto Recording Corp. 142 

10 Printloid, Inc. 210 
188 

RCA Victor Div., Radio Corp. 
155 of America Cover 4 
209 Radio Specialties Co. 217 
198 Raytheon Mfg. Co. 37, 127 
184 Reinhold Publishing Corp. 216 
200 Remler Co., Ltd. 144 

43 Rider, John F. 210 
126 Rieber, Inc., Frank 190 

21 Rola Co., Inc. 115 
160 Schott Co., Walter L. 196 
208 Selenium Corp. of America 202 
166 Sentinel Radio Corp. 158 

93 Shure Brothers 42 
Simpson Electric Co. 161 
Slater Electric & Mfg. Co. 46 
Small Electric Motors (Canada), Ltd 29 
Solar Mfg. Corp. 11 

Sperry Gyroscope Co. 5 

Sprague Specialties Co. 167 
Standard Molding Corp. 214 
Standard Transformer Corp. 28 

215 Stevens Walden, Inc. 180 

183 Stromberg -Carlson Co. 38 
122 Struthers Dunn, Inc. 22 
109 Stupakoff Ceramic & Mf g. Co. 143 

185 Sun Radio Co. 216 
218 Superior Electric Co. 201 

Superior Tube Co. 107 

Sylvania Electric Products, Inc.....170, 175 

Talk -A -Phone Mfg. Co. 174 

Terminal Radio Corp. 217 
Thermador Electrical Mfg. Co. 198 

31 Thomas & Sons Co., R. 172 
125 Thordarson Electric Mf g. Co. 4 

7 Triplett Electrical Instrument Co. 168 
156 Tung -Sol Lamp Works, Inc. 30 
206 Turner Co. 27 

35 
215 
178 
212 

36 
149 

39 

Magnavox Co. 8 9 
Magnetic Windings Co. 162 
Mallory & Co., Inc., P. R. Cover 2 
McElroy Mfg. Corp. 34 
Measurements Corp. 200 
Meck Industries, John 147 
Meissner Mfg. Co. 219 
Micro Switch Corp. 177 
Millen Mf g. Co., Inc., James 103, 124 
Mobile Refrigeration, Inc. 193 
Mueller Electric Co. 216 

National Co., Inc. 195 
National Union Radio Corp. 14 
New York Transformer Co. 117 
Noma Electric Corp. 40 
North American Philips Co., Inc. 32 

Ohmite Mfg. Co. 159 
Onan & Sons, D. W. 214 
O'Neil -Irwin Mfg. Co. 210 

Panoramic Radio Corp. 
Par -Metal Products Corp. 

United Electronics Co. 181 
United Transformer Co. 48 
Universal Microphone Co., Ltd. 153 

University Laboratories 212 
U. S. Treasury 152-B 
Utah Radio Products Co. 150 

Vaco Products Co. 217 

Walker-Jimison, Inc 217 
Ward Leonard Electric Co. 165 
Ward Products Corp. 134 
Waters Conley Co. 151 

Waugh Laboratories 17 

Webster Products 197 
Western Electric Co. 24 
Western Lithograph Co. 217 
Westinghouse Electric & Mf g. 

Co. 15, 136, 137 
Weston Elec. Instrument Corp. 191 

Wilcox Electric Co. 131 
Wilcox -Gay Corp. 12 

172 Wiley & Sons, Inc., John 218 
158 Wincharger Corp. 182 

SEE MARKETING SUPPLEMENT FOR SPECIAL INDEX OF ADVERTISERS 

An additional listing of advertisers in this issue, including all who have 
used space in any previous issue and all who are under definite contract, 
will be found in the color supplement of this issue under the heading 

"4 -City Directory of War Radio Executives." Although this amplified 
index is restricted to advertisers, it lists the key men for government 
business in companies producing the bulk of the radio and radar output. 
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You've been sleeping a long time, Rip - 
Today's dizzy pace must seem frightfully strange to you. Don't feel too 

badly about it though because a lot of us are looking at it with similarly 
unbelieving eyes. 

We were awakened from our peaceful sleep by some big-time heels who 
decided they were of a master race, destined to lord it over an enslaved world. 
We were to be the slaves. 

Now look at this factory. It's one of the many thousands in this country 
alone that are designing and building tools required to win the most shame- 
ful and bloodiest of all wars. 

Come on, Rip, snap out of it. We're all needed. Our specific job is to con- 
tinue producing the most complete line of precision attentuators in the world. 
There's a war job for you, too. 

Ordering standard components and equipment may facilitate deliveries 

THE DAVEN COMPANY 
158 SUMMIT STREET NEWARK, NEW JERSEY 
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DO THINGS BETTER,, FASTER, MORE ACCURATELY-THE ELECTRONIC WAY 

TYPICAL ELECTRONIC JOBS DONE 
BY RCA TUBES 

Community ing Hea i.g Dehydrating 
Measuring Checking Anatying Actuating 
Protectinç Testing )ste.ti-g Matdrng 
Controlling Guiding aerting Magnifying 

Recif-ing Counting Tr-nsforning 
"Seeing" "Feeling" 

INDUCTION HEATING 
... the electronic answer to many industrial problems 

RCA TUBE 
PUBLICATIONS 

Following dre a few of the Tube 
publications available from RCA 
Commercial Engineering Sec- 
tion, 417 South Fifth St., Harri- 
son, N. J.: 

RCA TRANSMITTING (Power) 
TUBE GUIDE ...72 pages of data 
and circuits for popular RCA 
Power Tubes, U -H -F Acorn and 
Midget types, Gas -triodes, and 
Gas-tetrodes. Single copy, 35c. 
TT -100 TRANSMITTING AND 
SPECIAL- PURPOSE TUBES 
BULLETIN ... Illustrated cata- 
logue information on RCA air - 
and water-cooled transmitting 
tubes, rectifiers, television tubes, 
voltage regulators, and special 
amplifiers. Si ngle copy, no charge. 
RCA PHOTOTUBE BOOKLET... 
Provides a clear understanding 
of theory, construction, and op' 
eration. Single copy, no charge. 

High on the list of Electronic de- 
velopments that have seen tremendous 
expansion under impetus of war re- 
quirements is Induction Heating. 

This Electronic method has meant 
important savings in time and cost on 
jobs ranging from case hardening, an- 
nealing, riveting, and tin-plating, to 
food dehydration, plywood glueing 
and others. It has meant better heat con- 
trol and greater uniformity. It has meant 
simplified handling of materials to be 
treated-and much more. 

Here, as in other phases of 

RADIO CORPORATION OF AMERICA 

Electronic development, the radio 
tube is the "magic brain" of the process 
-and the fountainhead of modern tube 
development and production is RCA.. 

Made in varied lines for almost any 
Electronic application, RCA tubes afford 
a broad engineering selection of types, 
each with a background of proved per- 
formance that assures long life, utmost 
dependability, and high efficiency. 

In the Electronics of the future, as in 
the Radio of today, RCA Tube engi- 

neering will continue to lead the 
way-all the way! 

RCA Victor Olvlsion, Camden, N. J. 

RCA RADIO -ELECTRONIC TUBES 
High -vacuum, gas, and vapor tubes Voltage amplifiers 
power tubes . Cathode-ray tubes . Rectifiers Voltage 

Low -power and medium. 
regulators Relay tubes 
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