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30 to 60 DAY DELIVERY 
ON ATTENUATORS 

We've progressed a long way from those early war days when, regrettably, 

deliveries were too often a hope and a promise. While were not yet back 

to the luxury of filling many orders from the shelf, present production 

schedules assure prompt Doyen. Attenuator deliveries. Some standard models 

are available in small quantities for almost immediate shipment. 30 to 60 

day delivery may be had on average quantities of most standard type 

Attenuators and many special types not requiring new engineering. Write 

for details on your specific requirements. 

TH D1AVEJV' COMPANY 

1 4 1 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 

l; P 
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RF 
UNIT 

'..EACH UNIT 
COMPLETE 

NEW SERIES CT -3000 

MULTIPLE UNIT GROUND STATION TRANSMITTER 

Flexibility is c I outstanding feature of the CT -3000 series transmitter. Its design provides for the 

expanding requirements of a station and offers operational advantages. A station may consist 
initially only of a power supply, a modulator and one RF unit, being later enlarged by addition of 
RF units as needed. In operation, simultaneous transmission over several channels is available. 

For airway and airport service, this newly designed product of RADIO RECEPTOR engineers and 
craftsmen represents the most advanced practice. This transmitter is intended for use at an airport 
for communication between ground and plane, or between two airports of an airway system for 
both long distance and local communication. 

OPERATING CHARACTERISTICS 

The transmitter assembly is composed of individual units, one for each RF channel, one for each 
modulator, and one for the rectifier power supply unit. The RF and modulator units are interwired 
and connected to operate from the common rectifier power supply unit. 

FREQUENCY RANGE -2 to 20 mc. RF units are supplied with coils 
and capacitors to operate at a single specified frequency and 
output load. Components are available for operation on any 
other frequency and output load impedance within the limits 
specified. 

POWER OUTPUT -2.5 KW continuous, 3 KW intermittent service. 

FREQUENCY CONTROL -Low temperature coefficient crystal con- 
trol at a sub -multiple of output frequency. 

RF LOAD IMPEDANCES- Grounded or balanced transmission line 
loads-50-700 ohms. Loading inductor or series condenser avail- 
able on special order for working directly into reactive antenna. 

TYPE OF TRANSMISSION -A -1 (CW Unmodulated telegraph), 
up to four simultaneous channels: or A -3 (telephone Modulated 
carrier), up to two simultaneous channels. 

MODULATION -High level modulation of RF power amplifier by 
means of Class B audio modulator. 

NOISE LEVEL -Carrier noise 40 db. below 100% modulation. 

KEYING -High speed (200 words per minute) electronic keying 
standard. Slow speed keying of oscillator available on special 
order. 

POWER SUPPLY REQUIREMENTS -230 volts 50/60 cycles. 3 phase. 

Also arailable in output powers of 1 and : KW. Circular on request. 

AFHv 

E. * 

RADIO REA 1:1'TOR COMPANY, INC. 
2.i1 WEST 1tllhSTREET NEW 11(011K 11. N. V. 

Engineers and Manufacturers of Airway and Airport Radio Equipment 

SINCE 1922 IN RADIO AND ELECTRONICS 
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LEWIS WINNER Editor 
F. WALEN, Assistant Editor 

We See... 
THE ACCELERATED TREND TOWARD RADIO as 
the dominant medium of world -wide com- 
munications has provoked intense Con- 
gressional interest. Congressional com- 
mittees have heard testimony on the flexi- 
bility of radio, its economical forms of 
operation and its speed of transmission. 
Currently a subcommittee of the Senate 
Committee On Interstate Commerce is 
conducting hearings on international corn - 
munications to determine its global appli- 
cations, frequency assignments, and par - 
ticulaft means of operation and control. 

Press groups who have become ex- 
tremely interested in the art and its appli- 
cation to news transmissions, are seeking 
extra channels and independent control for 
their activity. They emphasize that mod- 
ern needs for high speed ; multiple -ad- 
dress press ; voice, photo and facsimile 
transmission ; and direct circuits to vari- 
ous parts of the lvorld, demand a global 
radio communications system that will 
enjoy all the privileges of the free Amer- 
ican press. 

THE INCREASED USE OF U -H -F AND S -H -F 
radio circuits for commercial traffic has 
also prompted many unusual projects. 
Western Unions for instance, is planning 
the installation of 2,000 to 11,372 -mc ra- 
dio links between Camden and New York 
to study traffic control. In their applica- 
tion to the FCC, they said that ... "In- 
formation now available leads us to be- 
lieve that radio -relay systems, operating 
in the u -h -f and s -h -f ranges, will provide 
very reliable transmission at a cost which 
will make it economically practical to use 
them between the major traffic centers 
throughout the country." 
NEARLY 50% OF THE NATION'S STATIONS 
are operating on low -power today, ac- 
cording to data prepared by the FCC. 
There are 406 stations using 250 watts. 
unlimited ; 12 with 250 watts, limited ; 5 
with 250 watts, sharing time ; 11 with 
100 watts night, 250 watts day, unlim- 
ited ; and 1 with 200 watts, limited time. 

Most plan to use increased power as 
soon as possible! 
THE ALL -IMPORTANT RADIO TECHNICAL 
COMMISSION FOR AERONAUTICS has initi- 
ated an intensely thorough research pro- 
gram. Three major technical committees 
have already been appointed. These com- 
mittees will study airborne navigation and 
communication ; ground navigation and 
communication ; and test procedures and 
standards. Dr. J. H. Dellinger of the 
Bureau of Standards, is chairman of the 
Commission. 

Significant progress is in the offing for 
aeronautical communications. THE IRE 
BUILDING FUND needs your support. We 
urge you to contribute now. -L. W. 

Including Television Engineering, Radio Engi- 
neering, Communication & Broadcast Engi- 
neering. The Broadcast Engineer. Registered 

U S. Patent Office. 
Member of Audit Bureau of Circulations. 

tPR1l , 19 15 
Ol 111/E 1 NOINBER a 

COVER ILLUSTRATION 
I litCrilh011e cununuuication, ,),ten on a combat plane. 

(Courtesy {Western Electric) 
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OSCILLOGRAPHY 
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V -H -F TRANSMISSION TESTS 

45.5 and Ol -nic Field Intensity Tests Ralph G. Peters 68 
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APRIL Published in the Interests of Better Sight and Sound 1945 

Miniature Pentode 
Designed for Use 

In UHF Circuits 
Tube Type 6AK5, a new addition to Syl- 
vania Electric's line, is a miniature sharp 
cut -off pentode in the short bulb, and is 
especially suitable for use in ultra high 

frequency equipment. Small size and high 
efficiency make it useful in portable 
equipment. 

Full technical information may be ob- 
tained from Sylvania Electric. 

SYLVESTER SURVEY 

Arbi 
"Would you say your postwar radio 
choice would be the large console type 

or the smaller, table -top model ? 

Oscillographic Technique Traces 
Tube Performance in New Regions 

Method Devised by Sylvania Electric 
Throws New Light on Characteristics 

The measurement of tube characteristics 
in regions where previous test méthods 
were inapplicable has been made possible 
through the development. by Sylvania 
Electric, of a new procedure, based on 
photographing an oscillographic trace. 

EARLIER METHODS 
Formerly. tube characteristics were taken 
by a point -by -point method. This was ex- 
tremely slow. and had the still greater 
disadvantage that it could be used only 
in those parts of the characteristics where 
the tube would not be damaged by con- 
tinuous operation. In many recent appli- 

cations. characteristics must be known in 
regions where a plate or grid would 
vaporize if left on for even a second. 

PHOTOGRAPHIC RECORDING 
The new technique permits taking of 
characteristics in these regions. The oscil- 
lographic trace of the characteristics is 
shown on a special Sylvania 7 -inch cathode 
ray tube, and may be photographed. 

Improved tubes and circuits are ex- 
pected to result from the use of the new 
method, equipment for which was built 
in Sylvania Electric's Commercial Engi- 
neering Laboratory. 

SYLVANIAJELECTRIC 
SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, ACCESSORIES; INCANDESCENT LAMPS 
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CO -AXIAL GAS -FILLED 
ANTENNA ASSEMBLIES 

COUPLING INSULATORS 

Illustration from Westinghouse book B -3244 

NEW HIGH -STRENGTH ZIRCON PRESTITE IMPROVES 

INSULATION ON EVERY TYPE OF 

COMMUNICATIONS PRODUCT 

This new, strong Zircon Prestite created by 
Westinghouse brings many advantages to designers 
and manufacturers of every type and size of communi- 
cations equipment. 

Zircon Prestite is a low -loss ceramic with excep- 
tionally high resistance to thermal and mechanical 
shock (see table). Combined with the exclusive 
Westinghouse Solder -Seal process, it provides a gas- 
tight hermetic seal that excludes dirt, moisture and 
corrosive atmospheres permanently and maintains 
dielectric characteristics of enclosed gases regardless 
of temperature, humidity and pressure cycles. 

Your nearest Westinghouse office can give you 
complete information on the many uses of this versa- 
tile Zircon Prestite for modern communications and 
electronics equipment. Or write Westinghouse Electric 
& Mfg. Co., P.O. Box, 868, Pittsburgh 30, Pa. J-94660 
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How ZIRCON PRESTITE compares 

Property 
*Zircon 
Prestite 

High - 
Tension 
Porcelain 

Specific Gravity 3.68 2.4 
Water Absorption in % 0.00 0.00 
Dye Penetration None None 

* *Linear Coeff. of Thermal Expansion (20 
to 700 deg C) per deg C 4.9 x 10 -6 5.3 x 10 -6 

Tensile Strength, lbs per sq in 12,700 5,000 
Compressive Strength, lbs per sq in 90,000 48,000 
Transverse Strength, lbs per sq in 25,000 11,000 
Impact Resistance (modified Charpy 

method) in gm per sq cm 17,800 6,000 

*Approved as L -4 material by the Army -Navy Electronics Standards 
Agency. 

* *This is one of the characteristics that gives Zircon Prestite its 
remarkable thermal shock properties and warrants comparison with 
other low -lose, high -frequency ceramic materials. 

Westinghouse 

www.americanradiohistory.com

www.americanradiohistory.com


... one of many Westinghouse 
contributions to improve 

electronic and communication 
design 

Zircon Prestite is just one of many Westing- 
house developments to improve modern elec- 
tronic and communications design. 

Weight reduction, high altitude and humidity 
resistance, greater strength and sensitive 

measurement are typical of the problems solved 
by these new Westinghouse developments. 

Here is a quick check list of these important 
products ... what they are, where to use them, 
what they will do. Like Zircon Prestite, each 
possesses characteristics giving designers greater 
freedom in design. 

Your nearest Westinghouse office can give 
complete data on any of these exceptional corn- 
munications products. Ask for the book number 
shown in parentheses on each item. 

A QUICK CHECK LIST OF WESTINGHOUSE COMMUNICATIONS PRODUCTS 

Hipersil ... 
Hipersil cores -made of new electrical steel 
with 1/3 greater fluk- carrying capacity- elimi- 
nate time - wasting stacking of tissue -thin core 
laminations by hand. Available in 3 types for 
low to very high frequencies, pre -assembled 
Hipersil cores are delivered in two ready -to- 
assemble pieces for each core. (B- 3223 -A) 

Dyna motors . 

Smooth, functional design gives Westinghouse 
dynamotors high flexibility for radio equipment 
where space is precious. Lightweight and com- 
pact, these long -lived dynamotors are supplied 
for input ratings from 12 to 28 volts. (B -3242) 

Capacitors ... 
Light weight, small volume and high reliability 
are advantages of Westinghouse Inerteen Ca- 
pacitors for d -c service at 400 to 250,000 volts. 

EQUIPMENT FOR THE 

OMMUNICATIONS INDUSTRY 

Aluminum foil electrodes, noninflammable 
Inerteen and Westinghouse Solder- Sealing 
give these capacitors outstanding perform- 
ance values. (B -3300) 

Insulating Materials .. 
Westinghouse "Tuffernell" Insulating Ma- 
terials will supply the right grade needed 
for numberless communications jobs. Backed 
by more than 50 years of field tests, these 
materials are adequately tested and proved 
for every application. (B -3322) 

Electronic Tubes ... 
Uniform, trouble -free, long -life service of 
electronics equipment depends to a high 
degree on the tube itself. Westinghouse 
electronic tubes are made with complete 
quality control in every stage of production 
for the complete Westinghouse line . . . 

Pliotrons, Kenotrons, Phototubes, Thyra- 
trons and Ignitrons. 

Instruments .. 
Westinghouse instruments range in sizes 
and types from miniature panel instruments 
to 4 -foot boiler room indicators for all types 
of mountings -round, wide- flange; round, 
narrow -flange; rectangular; and American 
War Standard. (B -3283) 
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Portrait of a man who 
no longer cares about 
the cigarette shortage, 
the meat shortage ... or 
gas shortage! 
It's just a question of time when all 
shortages will be replaced by plenty 
-thanks to this boy and to millions 
like him. 

Give them a helping hand. 
Buy Bonds - Donate Blood. 

We, the management and employees 
alike, at Kenyon, are building better 
transformers than we ever built 
before - and building them faster 
for the armed forces 

KENTON TRANSFORMER CO., Inc. NEW BY UTSEA 

( i)\1 \ ICA]IONS FOR APRIL 1945 
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FM carrier 
induction 

Air 0 
MANUFACTURING CORPORATION 
Formerly AIRCRAFT ACCESSORIES CORPORATION 

Radio and Electronics Engineered Power Controls 

N E W Y O R K C H I C A G O K A N S A S C I T Y B U R B A N K 

Adapting the principles of radio to train communication 
is a simple matter - up to a point. Standard space radio 

equipment will do in a pinch. But railroads necessarily 
demand more than adaptations. A coordinated system, for 

one thing; reliability of performance for another; and the 

privacy of wire lines. lir Aireon engineers tackled the 
problem and came up with an FM carrier -current system that 
makes use of the wayside wires. Communication with trains 
is established by inductive means. Performance is of tele- 

phonic quality. Equipment and operating costs are self 
liquidating. if The first Aireon FM carrier induction 
system was installed on the Kansas City Southern Railway, 

where it is in daily operation. Similar installations have 

been made on other railroads. All have proved their de- 

pendability. Creative engineering of this nature has 

contributed to the steady growth of Aireon in the electronics 
field. Behind it is a type of thinking that gets things done. 
We'll show you what we mean any time you say. 
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SOUND E QUIPMENT - prerixionized - mechanically and 
1. 

electronically - for liner pertorma 

No. 541 Magnetic 
Cutterhead 

Freedom from 
Fairchild 

Portable Recorder 

is'torhon . . . less than l o at 400 cycles 

Laboratory tests measure a distortion freedom of less than 

1% when a 400 -cycle note is recorded ... with a Fairchild 

No. 541 Magnetic Cutterhead ... at a level of + 18db 

(reference .006 watts) to produce a stylus velocity of 2.5 

inches per second. 

Exceptional design and precision skill has produced a 

magnetic cutterhead that successfully damps the moving 
armature - through the use of unusually long cushion blocks 

and a positive means of adjusting and maintaining the 
armature in correct balance. 

The result is the long sought correct bass response that 
remains free from distortion while producing the finest 

possible full volume recordings up to 8,000 cycles. 

When mounted in a Fairchild adapter, the No. 541 Mag- 

netic Cutterhead also provides a sapphire advance ball ora 

swivel mount that permits instant change from "in -out" 3 

"out -in" cut direction ... a micrometer -threaded screw conti! 

of cut depth ... and an easily accessible screw adjustmer 
of the cutting stylus angle. 

Standard with the No. 539 Fairchild Recorder, the o 
standing performance and operating qualities of the No. 5 

Magnetic Cutterhead are now available to all owners 
earlier Fairchild portable models and many other typ 
of recorders. 

Descriptive and priority data are available. Address Nei 
York Office: 475 - 10th Avenue, New York 18; Plant: 88 -0 

Van Wyck Boulevard, Jamaica 1, N. Y. 

CAMERA 
AND INSTRUMENT CORPORATION 

s COMMUNICATIONS FOR APRIL 1945 

SOUND 
EQUIP/UFA 
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MF -66 Glass base material is ready! 
Material, facilities and techniques are 

at last available for the production in quantity 
of the new Formica grade which is superior 

to all other grades in low losses at high frequencies. 
This material, created to extend the useful working 
range of laminated plastics, is ready for prompt 
shipment to high priority customers. 

1/1 THESE ARE ITS CHARACTERISTIC 

WATER 
ABSORPTION 

average values) 

24 HRS. IMMERSION 
25 °C 

SAMPLE: 3" x 1" x Vs" 

5% 

DIELECTRIC CONSTANT 

1 

Grade MF -66 is recommended for radio and radar coil 
forms, antenna bases, terminal strips and molded parts. 

Fungus resistance of MF -66 is outstand- 
ing due to the absence of cellulose. The 
material is readily machinable to close 
tolerances into strong, shock -resisting in- 

THE FORMICA INSULATION COMPANY 
4635 Spring Grove Ave., Cincinnati 32, Ohio 

sulating parts. Its low water absorption 
insures high electrical and dimensional 
stability in humid climates. Ask for quo- 
tations! 
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N 

nel 
used as cover for 
ontainer, A single 

No. 100 700 900 
SINGLE 
FLANGE 

DIAMETER 
5 16" (App.) 

SERIES SERIES 
1,. 

DIAMETER DIAMETER 
1.952) 11.2351 

Mole punched and 
adapter socket 
formed to receive 
knits terminal pond 

DUCKING . e e the issue is old stuff. A good ducking can spell finis for 

electronic equipment. When moisture wades in, the best transformer, coil, relay 

fold up. Protect them with FUSITE Hermetic Terminals. FUSITE keeps out the wet 

and seals in the dry. No damp amps are the positive result, regardless of outside 

atmospheric conditions. Time, place and temperature can be discounted. This means 

dependable performance. FUSITES pass the tough thermal shock test of dry ice 

to boiling water. They withstand production hand- 

ling in your plant and manhandling on the job. 

FUSITE is an inorganic -insulated, hermetic ter- 

minal interfused within a reinforced metal shape, 

all in one piece. One and only one 

sealing operation is required to pro- 

vide a perfect hermetic seal. FUSITE 

saves parts and labor, downs costs, 

ups production and helps to guaran- 

tee the performance of your elec- 

tronic component parts. Look for this 

mark stamped in every seal. 

It is your guarantee of "proved 

performance." Write for samples 

on your business letterhead. 

CINCINNATI 
PRODUCTS 

CINCINNATI 

A "G I" AMP, 
OUT ON A PRANK, 

IS GOOD FOR NOTHING-REALLY! 
WET MAKES HIM HIGH, 
SO KEEP HIM DRY, 
"M P' -WITH FUS /Tf SEAL /MGM 

No. 908 

ELECTRIC 
COMPANY 

RD, NORWOOD, 
12, OHIO 
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WARD LEONARD ANNOUNCES 

A NEW RELAY 
This plug -in relay is a modification of a popular Ward Leonard 

type now used in small radio transmitters, aircraft control circuits 

and for similar applications. It is enclosed in a dust -proof 
cylindrical metal case (2 1 /16" x 3V /8 ") rigidly supported against 

shock and fitted with standard octal base. Operates on standard 

voltages up to 115 V., AC and DC. Double pole, double throw 

contacts. Write for price list and further particulars 

WARD LEONARD ELECTRIC CO. 
Radio and Electronic Distributor Division 

53 WEST JACKSON BLVD., CHICAGO, ILL. 

RESISTORS 
RHEOSTATS 

ACCEPTED MEASURE OF QUALITY 
12 COMMUNICATIONS FOR APRIL 1945 
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N RADIO MANUFACTURING 

From Wilcox's war experience, as one of the largest 

manufacturers of radio communications equipment, has 

come many new products ... a completely modern mass 

production factory . .. a trained engineering staff ... 
plans and the knowledge needed for both war and 

peacetime products of highest quality. Look to Wilcox 

for leadership in radio communications equipment! 

Model 50A Modulator - The 1600 
watt 50A Modulator, shown at 
right, may be used for transmit- 
ter modulation, or high- powered 
audio needs. 

WILCOX ELECTRIC COMPANY, INC. 
Manufacturers of Radio Equipment 

FOURTEENTH AND CHESTNUT KANSAS CITY, MISSOURI 
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The DART that pierced a postwar plan in mid -air 

Coming in to work on the bus each morning, the man read his newspaper. This morning 
was no exception. And he smiled to h¢nself as he read the headlines. Americans Ham- 
mering Germany from the West ... Russians Closing In from the East. That sounded 
good. The war would soon be over . . . 

As he put away his topcoat and hat, the feeling of satisfaction clung to him. "... well, 
soon as we lick Germany ..." and he mentally surveyed his own postwar plan. 

Even at noontime, when the people of the plant were to be addressed by a young veteran 
just back from the Pacific, the man was still optimistic. He listened attentively to the 
stories of brave men and strange lands. 

The khaki -clad youth told his audience about the islands and the jungles and the 
mountains ... about fighting and living conditions. 

Calmly, he spoke of the basic nature of the Japanese ... how they are taught that 
it is an honor to die for the Emperor ... and why few Japanese soldiers have 
ever surrendered. 

And he told of the resentment among many of the men in the Pacific area about 
the feeling at home that the war would be over -as soon as Germany was defeated. 
If that was so, why did hell break loose around them every day? 

To the man who had smiled at the headlines that morning, these words were the dart 
that pierced his postwar plans in mid -air. Of course, he had always been conscious of 
the fact that we were fighting Japan. But that seemed a matter of cleaning up details ... and good old MacArthur would take care of them. But now, he wasn't so sure. And 
he began to think. There was more to go, he reflected solemnly, much more to go . . . 

There are many people like this man ... people who are tempted 
to forget that Germany's defeat won't mean the end of the war. 
Military authorities predict that the fight with Japan will be a 
long, painful struggle ... perhaps more costly than any we have 
yet experienced. This, then, is no time for rejoicing. Final victory 
will be a hard -earned commodity purchased only by consistent 
working, fighting, sacrificing. 

!iLC!',Cr/!!- tWadm a1.-!lf!'?e i., l'. 
152 MACOUESTEN PARKWAY SOUTH MT. VERNON, NEW YORK 

MANUFACTURERS OF SHORT WAVE IFIEVISION RADIO . SOUND fOVIDMfNT 

H A V E Y O U I N V E S T E D A L L Y O U C A N I N THE SEVENTH WAR LOAN DRIVE? 
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MONO the many types of tubes 
produced by North American 

Philips for war purposes is the 5 -inch cath- 
ode ray tube illustrated here. The problem 
with this type tube was to produce it in 

volume with evenly coated screens having 
no pinholes or other defects. 

The ability to produce, in volume, 
NORELCO cathode ray tubes that meet rigid 

specifications, is the result of experience 

gained by an organization with a back- 

ground of over half a century of research 
and development in the electrical field. 

Although NORELCO tubes now go to our 

armed forces, a list of tube types we are 

especially equipped to produce will be sent 
on request. 

North American Philips will have post- 
war facilities available for the development 
and production of tubes for projection tele- 
vision; also amplifier, transmitting, rectifier 
and special purpose tubes. 

Write today for interesting booklet on "flow 
and Why Cathode Ray Tubes Work" and the 
brochure describing the background of North 
American Philips in the science of electronics. 

When in New York, be sure w visit our 
Industrial Electronics Showroom. 

OTHER PRODUCTS: Quartz Oscillator Plates; Searchray (Industrial X -ray) Apparatus, X -ray 
Diffraction Apparatus; Medical X -ray Equipment, Tubes and Accessories; Tungsten and 
Molybdenum Products; Fine Wire; Diamond Dies. 

:'refco Electronic Products by NORTH AMERICAN PHILIPS COMPANY, INC. 
W.$ 0.1.011 Dept. E -4, 100 East 42nd Street, New York 17, N. Y. 

Factories in Dobbs Ferry, N. Y.: Mount Vernon, N. Y. (Metalix Div.); Lewiston, Me. (Elmet Div). 
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OMMUNI CATI ON -WITHOUT - 

WIRES -the keynote of the 
nation's ability to wage modern 
war -has brought in its train a 

great paradox: A need for more 

and different cables. And the same 

needs will extend into the post- 
war world. 

In the solution of the current 
problems that this need has raised, 

we at Ansonia, in all modesty, 
have played no small part. Anko- 

seal polyvinyl and polyethylene 

cables have been designed to 
meet the particular needs of 
our Army and Navy - needs 

which, of course, must remain 

secret, but which involve using 
engineering techniques in the solu- 
tion of the problems they present. 

To other government agencies 
requiring "fussy" cable jobs, 
Ansonia offers the "Yankee in- 

genuity" which has enabled this 
organization to meet these re- 

quirements-accurately and on 
time. And to business men now 
and in the post -war world, 
Ansonia, through its Ankoseal 
thermoplastic cables, offers 
the same ability to meet simi- 

lar problems to their satisfaction. 

Why ANKOSEAL - 

solves cable problems 
Ankoseal, a thermoplastic insu- 
lation, can help solve many elec- 
trical engineering problems, 
now and in the future. Polyvinyl 
Ankoseal possesses notable 
flame- retarding and oil resisting 
characteristics ; is highly resist- 
ant to acids, alkalies, sunlight, 
moisture, and most solvents. 
Polyethylene Ankoseal is out- 
standing for its low dielectric 
loss in high - frequency transmis- 
sion. Both have many uses, par- 
ticularly in the radio and audio 
fields. Ankoseal cables are the 
result of extensive laboratory re- 
search at Ansonia -the same 
laboratories apply engineering 
technique in the solution of 
cable problems of all types. 

THE ANSONIA ELECTRICAL COMPAN 
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Specializing in "Ankoseal" a Thermoplastic Insulation, - 
ANSONIA CONNECTICUT Q)N 

A Wholly-Owned ned Subsidiary of 

NOME ELECTRIC CORPORATION 
GENERAL OFFICES NEW YORK, N. Y. 

-In peacetime makers of the famous Noma Lights -the greatest name in decorativ 
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, rada 
and electronic equipment. 
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o // BLILEY C of course, 

! A new star has been added 

fly with Pan America 

Bliley acid etched* crystals persist- 
ently show up wherever there is an 
important communications job to be 
done such as the combination two - 
way telephone and telegraph and 
range finder systems of Pan Amer- 
ican World Airways. In peace and 
in war Bliley crystals have flown 
millions of world -wide miles with 
their famous Clippers. 

Bliley crystals are pre- conditioned 
for just such rugged assignments. In 
the Bliley Electric Company plant 
there is a large section where Bliley 

73" 
CRYSTALS 

acid etched* crystals receive their 
pedigree. Here each crystal gets 
"the works ". Its activity and fre- 
quency are proved under tough labo- 
ratory created service conditions of 
altitude, humidity, temperature, im- 
mersion, shock and vibration. 

But licking tough assignments is a 
tradition with Bliley engineers and 
craftsmen. This background of re- 
search and skill has been responsible 
for the distinguished record of Bliley 
Crystals in every field of radio com- 
munication. Whatever your crystal 
problem may be- specify Bliley. 

,- 

*Acid etching quartz crystals to fre- 
quency is a patented Bliley process. 
United States Patent No. 2,364,501 

Do more than before ... 
buy extra War Bonds 

i BLILEY ELECTRIC COMPANY UNION STATION BUILDING ERIE PENNSYLVANIA 
COMMUNICATIONS FOR APRIL 1945 17 
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The coveted Army -Navy "E," for 
Excellence in the manufacture of 
war equipment and tubes, flies 
over oil four Raytheon Plants 
where over 16,000 men and wom- 
en are producing for VICTORY. 

RAYTHEON VOLTAGE STABILIZERS 
Provide Stabilized Voltage ±' /Z% WITHIN 2 CYCLES 

All precision as well as other types of electrical equip- 

ment requires steady, uniform voltage for accurate 

operation. Raytheon Voltage Stabilizers meet this 

need by providing accurately controlled voltage to 

±3/ of 1Ç ¿. 

Entirely automatic in operation, the Raytheon Voltage 

Stabilizer requires no maintenance, no adjustments. 

Simply incorporate it into new products or equipment 
o _ 

already in use and it will take care of itself providing 

uniformly stabilized voltage. 

Raytheon Voltage Stabilizers provide these ad- 

vantages: Stabilize voltage at any load within their 

ratings ... Hold constant varying AC input,voltage to 

± % of 1% - within 2 cycles ... Control wide AC 

input variation - 95 to 130 volts. Write for Bulletin 

D148 -537. It gives the complete story. 

INPUT 
VS. 

OUTPUT 
VOLTAGE 

(Type VR 2) FULL LOAD EO WATTS 
LOAD O WATTSI 

NO LOAD LINE VOLTAICA INZ`RIASTD 
NO LOAD LINE VOLTAGE DECREASED 

10 40 60 00 a. as Me 
INPUT VOLTAGE 

glOM 
O EV- 

OUTPUT 
VS. 

INPUT 
VOLTAGE 

(Type VR4) 

IT RESI TÁNCE )OÁD SOIWATT 
REACTIVE LOAD 250 VOLT 

S. REACTIVE LOAD 250 WATTS 
AMPS 

SO' 
IO , FAC 
POWER FACTOR 

O je, 
á4d,.1. 1 US. 

Ip::s::1MMENI 
E naiiiaitaii+ 

--r . 
%':arM11M :: :::::: 

uuu11uu 
OraIM IW %w!!IIItlMINI111I 
MINIMMIIVAIMINIMINIIIIMMINIIIIIIIIIIIN MIIIIIN:uIIPMu 

. I 

A. C. INPUT VOLTAGE 

Tune in the Raytheon rodio program: "MEET YOUR NAVY," every Saturday night on the Blue Network. Consult your local newspaper for time and station 

RAYTHEON 
MANUFACTURING COMPANY 

Electrical Eouipment Division 

190 WILLOW STREET, WALTHAM, MASS. 
Devoted to research and manufacture of complete electronic equipment ; receiving, transmitting and hearing aid tuhes; transformers; and voltage stabilizers. 
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ire Department can have its own 

Rad ¡otiglimaak 

t g 

Fire Alarm Headquarters, Boston, Mass. 
Supt. A. L. O'Banion. Chief Operator J. E. Laughlin. 

Radio Supervisor J. E. McCarron. 

FCCapd WPB 0K 3 -way Radio for Fire Stations 

Fire departments serving over 150,000 peoplb. are 
now being licensed by the FCC to operate their, 
own radio stations. Your Fire Department may 
now have its own license and operate on its own 
wave length distinct from that of the Police. 

ANOTHER MOTOROLA FIRST 

Boston Fire Department Radio System 

The Fire Department of Boston, Massachusetts, 
is now operating its own radio station, W E Y, 
consisting of one central control station and 33 
mobile units. This means that the Fire Chief at 
Fire Alarm Headquarters is in instant touch by 
radiotelephone with his Division and District 

Chiefs whose cars are equipped with Motorola 
F -M two way radiotelephone units. 

This is another notable Motorola Radio First in 
'addition to the famous "Handle Talkie," an ex- 

clu?11ve development of Motorola engineers, now 
being used by our front line 
infantry. 

The Mo orola "Handie 
Talkie" will be' available for 
Emergency, Fire amd Police 
use as soon as obligátions to 
the armed forces have1en 
completely fulfilled. In the 
meantime, you can get started s' 
on the radiotelephone system 
for your fire department. 

WRITE eida,Olt deter 

GALVIN MFG. CORPORATION CHICAGO 51 

COMMUNICATIONS FOR APRIL 1945 19 

www.americanradiohistory.com

www.americanradiohistory.com


f 

II 

TIFF E-111 r-11C 

I 

Ir- I 

_. 

N 

A//( 

, 
Ip\, 

611`1, \ > ' 
u 

^ - 

` `,_- iv / 
THE VALUE OF MUSIC... 

to America during this war can never be fully 

measured. At the U. S. O., in the jungle, in the 

factory and in the home, music has been a vital 

factor a, << builder of morale and unity. 

Brush is proud of its many contributions in the field of 

acoustics; notable among these is the Brush PL -20 pick- 

up. Its proven superiority in reproduction, its delicate 

but sturdy construction make it the leader in the field. 

Write today for descriptive literature on the Brush 

PL -20 Crystal Phonograph Pickup. 

THE BRUSH DEVELOPMENT COMPANY 
3503 PERKINS AVENUE 
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The Most Powerful 
High -Frequency Tube 

200 Kilowatts- developed especially for high -power, 
high- frequency broadcast and industrial applications. 

Into this development has gone all the knowledge 
and experience of the tube -building art that make 
the name Federal stand for dependability -a repu- 
tation earned by more than 35 years of service in 
the electronics field. 

Federal tubes are built for long life . . . produced 
with all the care and precision of fine craftsmanship. 

49Ep4 Federal always has made better tubes. 

¡Federal Telephone and Nad/q. Cotporaíion 4or 

q. 
e3orp. Newark 1, N. J. 
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A V /OMETER 
COMMUNICATION AND CONTROL INSTRUMENTS 
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 The reproducer unit in this loud speaker was espe- 
cially developed by JENSEN for use in the intercom 
systems in navy vessels. It reproduces speech 
clearly and sharply through high levels of noise. 
Ruggedly built, it withstands extreme shock and 
vibration, and is weatherproof against severe 
weather exposure conditions, dust and smoke . . . 

Like all JENSEN military models, this speaker is built 
around the most powerful permanent magnet mate- 

rial ever developed, #Y //V /,C,a 5 as all JENSEN PM 
Speakers will be when conditions permit. 

Now being introduced for the intercom systems on 
trains, and specifically designed for that purpose, 
this particular model has many possibilities for use 
wherever a heavy, rugged speaker with clear, sharp 
speech reproduction is needed. Write for complete 
engineering data on this speaker. Samples can be 
furnished on proper priority. 
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STRUTH E ItS-IJIJNN 

TYPES OF 

RELAYS 
Each available in 

countless coil combinations 

1321 ARCH STREET, PHILADELPHIA 7, PA. 
DISTRICT ENGINEERING OFFICES: ATLANTA BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND 
DALLAS DENVER DETROIT HARTFORD INDIANAPOLIS LOS ANGELES MINNEAPOLIS MONTREAL 
NEW YORK PITTSBURGH ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE TORONTO WASHINGTON 
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"DO NOT SQUANDER TIME" 
At Connecticut Telephone and Electric 

Division, production is unhurried, as it must 
be to maintain accuracy and quality in pre- 
cision electrical and electronic manufactur- 
ing. We substitute time - saving methods for 
hustle and bustle. This has enabled us to 
keep abreast of the ever - increasing need 
for military communicating equipment of 
uniform dependability. 

After the war, you will very likely use 

... Benjamin Franklin 

electrical equipment, electronic devices, or 
communicating systems made at Connecticut 
Telephone and Electric Division ... Or you 
may be one of the many manufacturers 
who will use our engineering and manufac- 
turing facilities in connection with your own 
products ... In either case, our time- saving 
methods will be your gain, measured by 
the important standards of uniform high 
precision, and speed of filling your orders. 

Freshly painted telephone 
chassis run the gantlet of 
automatically controlled 
infra -red dryers, which cut 
drying time to half an hour. 
This system, designed by our 
own engineers, is one of 
many examples of timesav- 
ing installation throughout 
the Connecticut Telephone 
& Electric Division plant. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. MERIDEN, CONNECTICUT 
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CD -604, CD -605 TRANSFORMER CORD SETS 

UTC production facilities for these Signal Corps headset adapters permit acceptance of 

additional quantity orders for quick delivery. Also available in hermetic construction. 

ALL PLANTS 

May we cooperate with you on design savings for your applications...war or postwar? 

150 VARICK STREET v NEW YORK 13, N. Y. 

EILPORT DIVISION: 13 EAST 40th STREIT. NEW YORK 1S, N.Y.. CABLES: aARLAR" 
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At left -Another example of B-T. 
Battery Charger designed to mess 
specific needs. 

Above -Specially designed B -L 
heavy duty transformer -used in 
battery charger. Delivers 12 volts, 
stepped down from 115 volt power 
supply. 

AUIVMA1IC BATTERY CHARGEN 
Sike n&CTirt. Tart 

THE BE NW000 UNU CO.. 

Above- Specially designed B -L 
Selenium Rectifier converts AC to 
DC in the Battery Charger. 

This B -L Battery Charger was designed 
to meet special need in Airport Fire Truck 

It maintains a 12 volt, 6 cell heavy -duty storage battery, 
which is a component part of the fire truck shown at the 
right, and furnishes power for mechanical operation of 
the booms directing the mass carbon dioxide discharge. 

Since the nozzles must be directed to the proper posi- 
tion in extinguishing a fire, reliability of the mechanical 
drive, including the battery, is very important. 

The battery is kept fully charged at all times by means 
of a trickle charge supplied by this B -L Charger. When 
the truck returns after use, the charger provides a 12 

ampere rate for rapid recharging and automatically reduces 
to the trickle rate when battery charge reaches a pre- 
determined value. The battery is thus fully recharged within 
a short period of time and maintained at full charge. The 
operation of this charger is fully automatic and it requires 
no attention. 

The charger is mounted in the body of the truck and 

is of rugged construction, capable of withstanding severe 

shocks such as those encountered in operating mobile 

SELENIUM 

equipment over rough terrain. It is provided with a B -L 

selenium rectifier comprising two stacks, a heavy -duty 

B -L transformer, relays for automatic charge rate con- 
trol and adjustable pre -set resistors. The entire equip- 
ment is housed in a heavy gauge steel cabinet. 

Cardox Airport Fire Truck- (capacity, 3 tons of liquid CO2 supple- 
mented by 500 gallons of foam) -extinguishing in 20 seconds simulated 
crash fire, involving 400 gallons of gasoline and 150 gallons of oil. 

Have You a Conversion Problem? 
Twenty -five years of B -L specialized skill in AC -DC con- 
version problems is available to you. We are designers of 
Selenium and Copper Sulphide Rectifiers, Battery Chargers, 
and DC Power Supplies for practically every requirement. 
We invite your inquiries- address Dept. E. 

COPPER 
SULPHIDE 

THE BENWOOD LINZE COMPANY 
1815 Locust Street St. Louis 3, Mo. 

DESIGNERS AND MANUFACTURERS OF 
BATTERY CHARGERS, AND D. C. POWER 

SELENIUM AND COPPER SULPHIDE RECTIFIERS, 
SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT. 
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M p H EN O L 670-e44- 

Th.e Most Complete Line of 

U. H. F. Cables and Connectors . 

CABLES e 
R -G CA 

JACKET 
OD 

OUTER MATERIAL 

NOMINAL 

IMPEDENCE 

MMFD.FT. 

° D OF 

o i L I / 
3 3 2 

CONDUCTOR 
S 

NNER SHIELD 

DI ELECTRIC BLA 
CK VINI 

!ANAL "RE SIZE 

ARMOR 

MAx p'0' 

. . f.. ., 
v7 .';;',. ' :V : . 4V.. ..,.., 

97.5 
RG-7 U 7 21 

-- _ 

1 285 7 -21 
SILVER. 

BLACK VINYL 

-QEY VINYL 

VINYL 
405 

405 

In the production of polyethylene dielectric cables Amphenol 
ranks first. This is the solid, flexible dielectric which was 
developed by the Army, Navy and Air Corps for wartime 
electronic use: Amphenol lists thirty -two sizes and types 
approved by the Army and Navy and most satisfactory results 
are obtained thru the use of Amphenol low -loss connectors 
designed specifically for these cables. 

Complete assembly components may be obtained from 
Amphenol. For manufacturers using U.H.F. cables and con- 
nectors in quantity there is a definite advantage in having 
them assembled by Amphenol's highly expert Cable Assembly 
Department. This assures accurate and skilled workmanship 
and a definite saving of materials and labor. 

Your request for Catalog D will bring you the- latest infor- 
mation on high frequency cables and connectors. Complete 
information on Amphenol assembled units will be furnished 
on request. 

ARMO 
.47 5 

COPPE' 250 

POLY ETHYLENE; 
II MA) 

ZÓ 

TINNED 
POLYETHYLENE: 

MA 

.6 

,146 COPPER 

C 

22CW 
146* 

TINNED 
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THERMEX meets the demand 
for high frequency equipment 
for pre- heating of plastic preforms. 
Preforms are placed on this drawer 
which slides into unit shown below. 

THERMEX MODEL 2 -P 

This compact Thermex unit measures 28 inches by 28 
inches, stands 47 inches high, and weight? only 614 
pounds. It is a practical and flexible piece of quipment 
with built -in heating cabinet and removable inch by 
15 inch drawer -electrode. 

Being completely automatic, there is nothin to do 
but plug this Thermex in and load and unload thé pre= 
form drawer. No dials, no tuning, not even a button to 
push. Closing the preform drawer all the way in, turns 
on the high frequency power and timer. At the end of 
the prescribed time, which may be anywhere from 5 to 
10 seconds up to 2 minutes, the red indicating light 
goes out, the operator removes the tray and unloads 
the preforms into the mold cavities. 

The Thermex Model No. 2 -P, which is illustrated, 
operates at a frequency of 25 to 30 megacycles using 230 
volt 60 cycle single phase current. It has an output in ex- 
cess of 3400 BTUs per hour, and it uses a pair of Eimac 
450 -TH tubes. The use of electronic heating has in- 
creased production for many plastic manufacturers who 

have been leaders in utilizing the science of electronics. 
The Thermex Division of the Girdler Corporation of 

Louisville, Ky., is a leader in supplying equipment for 
this and other industrial applications. It's natural that 
Eimac 'tubes are used, since these tubes are first choice 
of leading electronic engineers throughout the world. 

Follow the leaders to 

oit' 

.11 EITEL- MCCULLOUGH, Inc. 
985 San Mateo Avenue, San Bruno, California 

Plants located at: San Bruno, California and Salt Lake City, Utah 
Export Agents: Frazar S. Hansen, 301 Clay St., Son Francisco 11, California, U. S. A. 

,`lam 

VOL 
Eimac has received 7 ARMY -NAVY "E" AWARDS for 
production efficiency San Bruno 5, Salt Lake City 2 
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When you need an inductor for any purpose consult Johnson Engineers. 
Their files will probably contain a design for your required inductor, but 
if not, they can design one and make it to do your particular job. 

Inductor design is quite a special study and no one conductor, no one 
insulator, no one type of construction is suitable for every requirement. 
Johnson may select a copper tubing conductor to handle high currents in 
one design, while edgewise strip is selected in another because of its narrow 
width and the ability to get a greater inductance in the same length. Other 
conductors are available too, such as solid wire, litz wire, flat strip, square 
Bars and special shapes, some plated, some polished and lacquered according 
to their use. In order to make contact to the conductor and bring off taps 
Johnson has produced a complete line of clips and connectors for use on 
fixed taps as well as sliders and rollers for continuously variable taps. 

Insulation requirements vary. While steatite or mycalex may be used 
for low losses in a certain high frequency coil, plastics may be better for 
another because they stand more mechanical shock. Production facilities at 
Johnson provide for working any insulating material so the best one or the 
best combination, can always be selected to fit the special job. 

Johnson inductors are designed and built for efficient operation and 
they have high Q. Some are fixed and some are variable. Some designs require 
special features such as rounded parts to minimize corona discharges at high 
voltages, water cooling, variation of inductance or variation of coupling. 

What is your inductor requirement? 

OTHER 
JOHNSON 
COMPONENTS 

SOCKETS 

CONDENSERS 

INSULATORS 

PLUGS and JACKS 

COUPLINGS 

1 

1 

1/14 
1 Catalog 968-E 

: 

JOHNSON 
J O H N S O N C O M P A N Y W A S E C A M I N N E S O T A 
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Plan now to use this Fastes 

Communication System 

With Finch Facsimile you will be able to send writ- 
ten, illustrated communications ... with absolute 
accuracy at high speed ... to any point on the globe 
which you can reach by wire or radio. 

By Finch Facsimile you will be able to broadcast 
or receive by radio ... newspapers, books, maga- 
zines, complete with photographs and drawings as 
well as text ... faster than they can be read! 

Plan now to use this "Instant Courier" -Finch 
Facsimile-in your post -war world. 

SELF SYNCHRONIZING 

inch facsimile 
I, 

DELIVERS PICTURES AND TEXT BY RADIO OR WIRE 

FINCH TELECOMMUNICATIONS, INC. PASSAIC, N. J. 
N. Y. Office: 10 E. 40th St., New York 16, N. Y. 
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QST -1- -Life testing is an important Quality Standard 
test at United. It is a strictly observed procedure 
whereby life expectancy is controlled in "run- of- produc- 
tion" tubes. 

QST -2 -A unique test is applied to every United tube 
to assure noise -free operation. 

Who sets the 
Oditprkiisda/d 
FOR TRANSMITTING TUBES 

Brilliant United craftsmanship is steadfastly veri- 

fied and maintained by skillful and vigilant testing - 
truly representative of daily production. For this 

reason every United tube must pass through a series 

of critical examinations that do not permit any de- 

fects, no matter how minute they may be, to escape 

unnoticed. 

By maintaining Quality Standard Tests of the 

highest order United engineers and technicians have 

I 

I NAVY 
. : 

N--- 

I 

Masterpiece of 
Skilled Hands 

LECTRONICS CO PANY 

y:.EWARK, 
2 NEW JERSEY 

ansmitting Tubes EXCLUSIVELY Since 1934 

QST -3- United tubes designed for very rough service 
have extra, built -in shock resistance proved by the 
severe Bump Test each tube must pass. 

achieved recognition for leadership. To engineers 

everywhere, the name United is the trusted stand- 

ard by which other transmitting tubes are judged 

and measured. 

For every electronic application including radio 

communication, physiotherapy, industrial control 

and electronic heating, standardize with tubes that 

are the Quality Standard. "Tube up" with United. 

Order direct or from your electronic parts jobber. 

Ruggedizing: A 
United feature 
which enables 
tubes to with- 
stand terrific 

shocks. 
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IT'S SPRING ... 
and the Plants are Booming! 

NO, THAT'S NOT A TYPOGRAPHICAL 
ERROR. Were not speaking of the agri- 

cultural variety of plants. We mean WAR 
plants -like this one at Eastern -and we mean 
booming! 

When the Japs dive -bombed us into war, all 
America prayed for a quick ending. Yet here 
is still another Spring -a fourth peace- shattered 
Spring -and the enemy is still fighting back. 

It's a tough war and we at Eastern Amplifier 
know it ! Eastern is all -out for Victory, doing its 
utmost to help end the conflict before another 
Spring comes. Eastern -built equipment is help- 
ing America's war machines to navigate with 

Buy MORE War Bonds 
Pyj PMP I 
SF hi&IICG 

1 

CORPORR TION 

certainty -to bomb with accuracy. But we're 
not stopping there ! Eastern engineers are avail- 
able for consultation on any electronic problem. 
They are serving NOW! 

With the advent of peace, we shall turn our 
skill to the creation of better electronic products 
for a better America. Meanwhile, on request, let 
us send you the next of a series of articles on 
important phases of electronics, prepared by 
our engineering staff. Ask for Brochure 4G. 

Manufacturer's Representatives - write 
today for our post -war distribution plan. Please 
outline your present operations. 

U. S. Reg'n. Applied For 

794 East 140th Street 
14 COMMUNICATIONS FOR APRIL 1945 
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t EXAMPLES OF -hp- ENGINEERING 

TO SOLVE SPECIAL PROBLEMS 

his instrument automatically varies the output frequency 
om 1000 cps to 3000 cps and back to 1000 cps once each 

cond. It's another example of a special oscillator on which 
formation has not been restricted during the war. 

o facilitate rapid production tests for a prominent western 
ildio manufacturer, this special oscillator was designed and 
instructed. Seven fixed audio frequencies are instantly ob- 
:ined by means of a single control knob. Small incremental 
iriations of frequency are controlled by another knob. 

This special unit was developed to supply a readily adjusted 
frequency between 24 and 26 kc, and is now in use testing 
secret devices for the war effort. To give an accurate incremen- 
tal variation of the frequency, a separate control was provided. 

The Hewlett- Packard organization has had wide 

experience in the development of special equip- 

ment for laboratory and production work where 

specific and exacting problems are encountered. 

The answer quite often requires only an adapta- 

tion of a standard -hp- instrument, but in some 

cases new instruments are developed for the par- 

ticular problem. Today all of the standard -hp- 

instruments are confined to war work. However, 

-hp- engineering facilities are at your service to 

assist in solving your individual problem. A letter 

will bring further information without obligation. 

HEWLETT- PACKARD COMPANY 
BOX 1014 E STATION A PALO ALTO, CALIFORNIA 

Canadian Office: 560 King Street West, Toronto 2, Canada 
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IS FOR "TROP1CALIZED 
.... which means that STANDARD Sprague 

Koolohms now have the same EXTRA HUMIDITY 

PROTECTION formerly obtainable only on 

special order. 

WOUND WITH 

CERAMIC 
INSULATED 
WIRE 

All Sprague Koolohm Resistors are now sup- 
plied with glazed ceramic shells and a new type of end seal as 
standard construction. 

These features provide maximum protection against the most 
severe tropical humidity and corrosive conditions. Extensive 
tests in the laboratories of the armed forces and prime con- 
tractors have proven the ability of the "KT" construction to 
"take it" under the most brutal air thermal shock, humidity, 
and corrosive conditions. 

Type "KT" Koolohms correspond to characteristic "J" of 
resistor specification JAN-R-2 6. 

All previous catalog designations remain the same except 
for the addition of the letter "T" to the old type numbers to 
designate the new standard construction. 

Thus "T" is for "Tropicalized" -and all Sprague Koolohms 
have it. One type of Koolohm, the standard type, does the 
job -under any climatic condition, anywhere in the world. 

SPRAGUE ELECTRIC CO., Resistor Division, North Adams, Mass. 
(Formerly Sprague Specialties Co.) III 

KOOLOHM RESISTORS 

i 

TRADEMARK REG. D. S. PAT. OFF. 
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ELECTRONIC COMPONENTS 

SERVE ON OUR NAVY'S 

NEWEST AND FINEST 

BATTLESHIPS 

Official U. S. Navy Photograph 

As the new giants of the U. S. Navy leave the ways for 
their history making battle missions, among their most 
essential equipment are electronic devices. Mec -Rad's 
entire productive capacity is now devoted to the manu- 
facture of vital mechanical and electro- mechanical 
components for these electronic units. 
Our work includes "fancy brass plumbing" of all types 
involving soft and hard soldering, close tolerances, 
precision machining, careful assembly and finishes 
ranging from lacquer to silver and rhodium plating. 
After the war our specialized facilities will be avail- 
able to the electronic industry for peacetime needs. 
You can use our engineering "know -how" based on 
years of experience in this field, for planning your 
post -war products today. 

F-- 

Bow -on view of the U.S.S. IOWA, arche- 
type of the Navy's newest class of battleships. 

DIVISION -BLACK INDUSTRIES 
E A S T 222ND S T R E E T - Z C L E V E L A N D 
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CAPTAINS OF 

INDUSTRY 

Plant your flag 

on top, too! 

'Ned ryean we've 
This year we've got 
to make 2 =3! We've 

peaj j_ 2 :3 f got to lend Uncle Sam 
Q, {,( in 2 chunks almost as 

much as we lent last year in 3. Which means that, in the 
approaching 7th War Loan, each of us is expected to buy 
a BIGGER share of extra bonds. 

The 27 million smart Americans on the Payroll Savings 
Plan are getting a headstart ! Starting right now they are 
boosting their allotments for April, May and June -so that 
they can buy more bonds, and spread their buying over 
more pay checks. 

Our Marines went over -the -top at Iwo Jima in the greatest, 
and hardest, battle in the Corps' history. Now it's your turn! 
Your quota in the 7th is needed to help finish this war, side- 
track inflation, build prosperity. So, captains of industry, 
plant your flag on top - like the Marines at Iwo Jima! 

CAPTAINS of INDUSTRY - here's your 

for a successful plant drive: 
* Get your copy of the "7th War Loan Com- 

pany Quotas" from your local War Finance 
Chairman. Study it ! 

* Determine your quota in E Bonds - the 
backbone of every War Loan. 

* Arrange for plant -wide showings of "Mr. & 
Mrs. America" -the new Treasury film. 

* Distribute "How to Get There " -a new 
War Finance Division booklet explaining 
the benefits of War Bonds. 

* Circulate envelopes for keeping bonds safe. 
* Display 7th War Loan posters at strategic 

points. 
* And -see that a bench -to- bench, office -to- 

office 7th War Loan canvass is made. 

* 
The Treasury Department acknowledges with appreciation the publication of this message by 

COMMUNICATIONS 
* This is an official U. S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council 
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This Blueprint Must Wait 
April, 1942 ... nearly 3 years ago 
Rola girded itself for War work 
since has confined its Speaker 

i.nufacturing to authorized exper- 
iiental models and needed repairs. 
bm that time, and to meet rising 
irnands for intricate military corn- 
tinications equipment, Rola's 
*glides have been expanded until 
rw, nearly three times as many 
apple are employed. New 
dchinery has been designed 
;Ii built and new manufac- 
ing processes have been 
veloped and perfected. 

Until wartime obligations are 
completed all needed manpower 
and equipment must continue in 
the production of vital communica- 
tions components, but after that, 
Rola firmly intends to keep all its 
employees and all its equipment 
busy. This is a reasonable expecta- 
tion. The latest developments and 
discoveries ... by- products of Rola's 

KERS OF THE FINEST IN SOUND 

L 

wartime activities ... are finding 
application in new Speaker designs, 
that set new standards of Speaker 
performance. And beyond this, 
other things are projected that will 
enable Rola to serve more custom- 
ers, in more ways than ever before. 

Specific announcements must wait, 
but this, in short, is Rola's declara- 
tion of policy to its Employees, to 

former Customers and to the 
Electronic Industry ... Rola's 
blueprint for the future. 

THE ROLA COMPANY, INC. 
2530 Superior Ave., Cleveland 14, Ohio 

REPRODUCING AND ELECTRONIC EQUIPMENT 
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ALL C ' 

As one of our DFC boys puts it: 

"Going on twenty -five missions is a tough job- 

but it's getting back to the base that counts. 

... Super -Pros are on the job every minute with the AACS. 

rt 

ra 

or 

at 

tar 

r 

ß 

Ir 

Pet ESTABLISHED 1910 
THE HAMMARLUND MFG. CO. INC, 460 w.34T "STI,N.YICU 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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CORMURIOCATDONS 

;ii 

LEWIS WINNER, Editor 

* * APRIL, 19 4 5 

ws..4-,v. 

* * 

IODIO FACILITY EXPANSION 
sing Spare Parts and Converted Equipment 

by LAWRENCE A. REILLY 
Chief Engineer, WSPR 

HE descriptive OWI slogan ... 
"Patch it te¢; wear it out; make 
it do; go without," . . . has 

rved as the basic engineering pro - 
ram of all of our broadcasting sta- 
ons, since Dec. 7, 1941. At some 
ations the program presented a vari- 
.y of knotty problems. In many in- 
arlces the difficulties increased as the 
lonths went by, particularly where 
(panded operations required enlarged 
igineering facilities. The latter was 
le problem we faced in 1942. 
In 1936 we received our license to 
erate as a limited -time local station. 

.conomics demanded a minimum of 
luipment. In 1942 we became a net- 

work affiliate of the Blue system, re- 
quiring full -time operation. The con- 
trol -room setup was far from adequate 
for this added service. A new layout 
was necessary but priority regulations 
made it impossible to buy new equip- 
ment. And the MRO rating didn't 
help much either. 

That meant a rearrangement of 
equipment on hand. An inventory of 

Illustration above shows modified WSPR mixer 
panel- console. Keys, top row, left to right: re- 
cording amplifier input; monitor amplifier 1 
input; monitor amplifier 2 input; push -to -talk 
buttons between these keys. Bottom row, eight 
mixers with associated key switches for air-audi- 
tion. Left to right: network, nemo, turntable 1 

and 2, and four microphones. 

equipment in use, spare parts in the 
bins and what could be legally pur- 
chased indicated the possibility of a 
flexible three -channel system that 
would last for the duration and per- 
haps past that period, too. The system 
that resulted from this plan is shown 
in Figure 1. 

Four factors governed the system 
requirements. They were : (1) -Tech- 
nical reliability and sound design ; (2) 
-Simultaneous use of three channels ; 

(3) - Patchcord -less routine opera- 
tion ; and (4)- Simplicity of operation 
for inexperienced wartime personnel. 

Although a few later additions have 
been made since WPB authorized the 
$500.00 maximum single -project pur- 
chase, the setup has remained the same 
for almost three years. 

Naturally, some substitutions were 
necessary. These included a masonite 
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panel for the mixers and a wooden 
console cabinet. These should be sup- 
planted by aluminum as soon as pos- 
sible. 

We decided to use an eight -position 
mixer. "'his appeared to fulfill our 
needs and was not too awkward to 
handle. Experience indicated] that 
when the control operator has more 
than eight faders to manipulate, con- 
fusion results. The eve can easily en- 
compass eight, however. 

The eight positions (front right to 
left in page 41 illustration) are: 
M icrophones 1, 2, 3 and 4: turntables 
1 and 2; remote pickup; and network. 
Of course, by patching, any desired 

Figure 1 

Block diagram of the \SPR mixer -amplifier. De- 
tailed design of sections A, B and C, appear 

in Figures 21 3 and 4. 

e 

combtnátioíi cá1ì be had, but that pro- 
cedure is rarely necessary. 

Each microphone has an RCA -41 -B 
two -step pre -amplifier while each 
turntable has an RCA 87 -B two -step 
booster -amplifier. Thus, the level de- 
livered to the mixer from microphones 
and turntables is about -30 (lb, Fig- 
ure 5. This require., a 20 -db drop be- 

Figure 2 
Details of .4 microphone mixer circuit. Mixers 

A, B, C and D are identical. 

tween the incoming network and i 

mote lines, before their respecti 
faders. 

Unbalanced Ladder Attenuafort 

Unbalanced ladder attenuators a 

used: to permit their use with one si 
of each grounded, a parallel mixer 
used. It was found essential to ha 
but one point of grounding and 
audio, circuit grounds fed to this col 
mon point. The faders have a resi 
tance of 250 ohms (Daven LA -220 
Each fader goes to a multi -pole switc 
The switches are Federal 1424 ty 
having 12 springs. Although in so 
positions a few of the springs are u 
used, it seemed wise to standardize I 

MIC ' 

1 

V 

RcA 01-B PRE -AMP -\ 

NO. 1 

PRE -AMP 

4 4 
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FADER 
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R1 

AIR CHANNEL INPUT TO 
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FEDERAL 
NO. 1424 SWITCH 
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'A' MONITOR SPEAKER 
1.5 OHMS VOICE COIL 

AUDIO OUTPUT NO.1 MONITOR 
AMP. AT VOICE COIL IMPEDANCE 

IS OHMS 

W. E. SPEAKER 
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LIGHT RELAYS IN 
STUDIO 

12V D-C PACK 
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12- contact switch to provide for 
addition of signalling or interlock 
circuits at some later date. 
o avoid feedback from monitor 

rakers to microphones, we provided 
speaker cutout relay that operated 
ore the microphone was inserted 

the system. By bending the 
ings on the key switches one way 
the other it is possible to secure any 
ired sequence of opened or closed 

-Won. The springs connecting the 
-ohm dummy resistors were bent 
as to be normally closed when the 
itch is in neutral and open individ- 
ly when thrown to air or audition, 

re 2. These resistors maintain 
correct input load conditions at all 

es. 

mputation of Mixer Constants 

We applied the equations of Slay - 
gh (Broadcast News, March 1940) 
find the values for the series resis- 
, R1, and the proper terminating im- 
ance, Z2, for the eight -position 

xer with 250 -ohm inputs, Figure 6. 
The 59 -ohm value indicated that a 
cial mixing transformer would be 
essary to match the output impe- 

nce of the mixers to the input of the 
gram amplifier at 250/500 ohms. 
ce it was impossible to buy such a 

stom -built item, an alternate r iethod 
s introduced. 

We selected the split primary input 
nsformer of a RCA 40 -C amplifier 
T -248). By unsoldering and re- 
necting as shown in Figure 7, we 
ured a primary resistance value of 

ohms. Feeding a 59 -ohm source 
o a 62/ -ohm load did not introduce 
y mismatch problems. Frequency 
ponse runs (Figure 8) proved that. 

No 219 -ohm resistors were available, 
her. However, a search of the bins 
th an ohmmeter provided several 
% tolerance / -watt carbon units of 
t value. We located 469 -ohm 

mmy load resistors by the bin -search 
thod too. These resistors are 
itched in when the keys are in 
utral. 

rmaling Jacks 

All inputs and outputs to each com- 
ment are connected through normal - 
ig jacks to permit substitution and 
.xibility. For regular operation, 
wever, no patching is used for chan- 
1 '1 (air) or channel 2 (audition) . 

zannel 1 feeds the transmitter at 0 db 
er a 1%-mile line, equalized to 8,000 
ties, but good to 10,000. The 2 
annel is identical in every way up 
its output. A small p -m speaker, 

th narrow frequency range, is kept 
ross channel 2 for cueing purposes, 

for monitoring auditions without 

TT, 

V 

el -A 
BOOSTER 

AMPLIFIED 
0 a!v v 

219 
.- -tivwvl 

250 OHMS OHMS 

P ADER 

DAUEN LA -220 - -' 
2S0 OHMS LADDER ATTENUATOR 

FEDERAL No 1121 A -C SWITCH 

_L 

AUDI TION 

L1JI. 
AIR 

interfering with aural monitoring of 
channel 1 on the large control -room 
speaker. To prevent confusion when 
the speakers are used simultaneously, 
a marked difference in tone quality 
between the regular monitor and the 
small cueing speaker is provided. 

The second channel, which can be 
used to feed the transmitter in an emer- 
gency, serves as an audition channel 
for feeding any of the offices or moni- 
tor speakers in any studio as well as 

Figures 3 (above) and 4 (below) 

Figure 3, details of unit B; turntable 1 pickup 
mixer circuit. Circuit 2 is identical to 1. Fig- 
ure 4, details of C unit; mixer circuits for memo 
and the Blue network. Both these circuits are 

identical. 

( urC Co 

.0 . 
100 0».1. t0 !!O 0».. 

100 ONO 
AMMO 

I 

1111111 

AVE -110-1 
110 0.01 10010 ..... 01011 

.IOIC 00. 

Lp 
1 AC 11/ 1C .--- 

00...00 

the control room. It is used also to 
record one program while another is 
on the air. 

The third channel is generally used 
to record network programs for de- 
layed broadcast without interfering 
with the full use of channels I and 2. 
The recording amplifier is normally 
bridged across the output of channel 3. 

To drive the cutting heads, a power 
amplifier had to be built of available 
parts. Since the amplifier would 
bridge a program source at about 0 

Figure 5 

The signal level chart for the modified WSPR 
studio facilities. 
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8 (below), 9 ( bottom I 

Figure 6, fundamental 
parallel mixer - circuit 
for 8 to 250 -ohm 
sources. Figure 8, the 
overall response of the 
WSPR amplifier sys- 
tem. Figure 9, single - 
stage recording ampli- 

fier. 

+4 

+2 

db 0 

2 

4 
30 

AUDIO 
ÍZS C 

100 1,000 

FRED. CYCLES PER SECOND 

41-8 
PRE -A 

MIXER 40 -C NO.I 
PROGRAM 

AMP. 

woo 15,000 

500 OHMS 
LOAD 

TO BRIDGE 
ACROSS 

500 OHMS 

I15 V 

60 ti 

2 AMP 
FUSE 

SOO U HMS 

2A3 

FEEDBACK RESISTORS 

5Z 3 15 H 

150 MA 

25 MFD = 500 V 

IO MFD 
500 V 

50,000 
OHMS 

0 0 0 
NO 2 

CUTTER 
NO I 

CUTTER 

44 COMMUNICATIONS FOR APRIL 1945 

Figure 7 

Input connections to program and auditif 
plifier transformers. The dotted line indi 
normal 500 -ohm input; solid line as alter 
approximately 59 ohms, with jumper from 

removed. 

level (12/ milliwatts at 500 oh 
we used but one stage, Figure 9. 
2A3 tubes were selected for their 
Gm and good damping factor. Th 
important since the cutterhead i 

dance will vary almost 10 to 1 

their useful audio range. Low 
quency deemphasis is provided b 
RC circuit in the output. In addit 
a small degree of inverse feed 
(about 5 db) helps to equalize cu 
response peaks and dips. 

To accommodate our increased 
cording work a separate record 
shop is now under construction. 
will house two rim -drive turntaI 
with improved cutterheads. \Vl 
ready, it will supplement, not repla 

present facilities. 
Talkback to any studio or otl 

point in the building equipped wit 
monitor speaker is provided by a 
namic microphone located atop 
console. Two push- buttons located 
the upper left of the console are c 
nected so that when the first is push 
the input to monitor amplifier I 
lifted, and the microphone is connect 
across it. When the second button 
pushed, the input -to- monitor amplifi 
2 is lifted and the talkback micropho 
appears across it. Both buttons m 
be depressed to provide talkback to 
points for studio paging. Of cour 
any studio that may be on the air h 
its speaker cutout and is inoperati 
for talkback while in use. To obtai 
sufficient level a single stage pr 
amplifier had to be provided in th 
talkback circuit. It is labelled TB- 
in the diagram. 

Speaker cutout relays and warning t 
or signalling lights as well as the indi. 
cator lights on the console are operatecl 
by a 12 -volt, 5- ampere d -c pack with a 
dry -disc rectifier. A 2,000 -mfd, 15 
volt capacitor prevents hum being fed 
into audio circuits. The induction field 
around this pack proved a very serious 
matter. We therefore oriented the 
pack to minimize hum pickup in all 
input circuits. 
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A big family - 29 types of high frequency cable - yet 
so high are their standards of construction and per- 
formance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications : 

c 

6 

1. Coaxial, Solid- dielectric, Semi -flexible Lines: 'ERG -5 /U, 
6 /U, 8 /U, 9 /U, 10 /U, 11 /U, 12 /U, 13 /U, 14 /U, 15 /U, 
17 /U, 18 /U, 19 /U, 20 /U, 29A /U, 54/U, 54A /U, 58/U, 
59 /U. 

2. Coaxial, Air -spaced, Low Capacitance Lines : 7 /U, 62/U, 
63/U. 

3. Coaxial, Attenuating Lines : RG -21 /U, 42/U. 
4. Coaxial, High Impedance, Spiral Delay Line: RG -65/U. 
5. Dual (balanced) Lines: RG -22/U, 57/U. 
6. Dual- coaxial, Highly Balanced Lines : RG -23/U, 24/U. 

To date, for everynew high frequency cable need, 
Intelin has developed and produced the answer. 
Whatever your requirements in high frequency 
cable, consult Federal first. 

*Type number designations are those 
of the Army -Navy R. F. Cable Coordi- 
nating Committee. 
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FREQUENCY CONVERSION( 
A Comprehensive Review of the 

Development of Frequency Conversion 

Circuits, Citing the Progress Made 

H e r e a n d in E u r o p e 

[PART ONE OF A TWO -PART PAPER] 

by HARRY STOCKMAN 
Cruft Laboratory, Harvard University 

T HE first application of frequency 
conversion, known to the writer, 
was made in radio transmission 

circuits. If two waves, differing by a 
low frequency, were transmitted at dif- 
ferent points and then received at a third 
point on a nonlinear- circuit -element re- 
ceiver, the difference frequency became 
audible in a properly connected tele- 
phone. A patent covering this idea was 
filed in 1901 by R. A. Fessenden (an 
American engineer). He not only used 
a system in which both waves were pro- 
duced outside of the receiver, but later 
described a system in which one of the 
waves was produced inside the receiver. 
With the latter arrangement he was able 
to vary the pitch of the audible differ- 
ence- frequency tone produced by the dots 
and dashes in code transmission ; a great 
improvement. As a nonlinear circuit ele- 
ment Fessenden utilized an iron -core in- 
ductance' 

The latter system used by Fessenden 
laid the foundation for so- called hetero- 
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dyne receiver circuits, which soon became 
of great importance. The word hetero- 
dyne is derived from the Greek Heteros 
(other, external) and Dynamis (power) , 

and supposedly illustrates that the weak 
incoming signal is reinforced from an- 
other source ; the locally produced wave. 
In code receivers of today the source of 
this wave is known as the continuous- 
Wave oscillator, c -w -o, and the audible 
difference- frequency component is re- 
ferred to as the beat, and its frequency 
as the beat frequency. (Unfortunately 
the continuous -wave oscillator is some- 
times called beat -frequency oscillator, 
b -f -o ; a misleading term, which de- 
scribes a particullr type of laboratory 

Although any electrical or mechanical device 
that changes the frequency of a given alter- 
nating quantity may be referred to as a fre- 
quency changer or frequency converter, the term, 
in this paper, is restricted to electrical com- 
munication devices only. 

IA. T. Witts, The Superheterodyne Receiver, 
Pitman and Sons, London; 1942. 

equipment and should not be used in con- 
nection with code receivers). 

The heterodyne -type receivers de- 
scribed were of interest for code recep- 
tion only. During the decade preceding 
World War 1 this type of receiver was 
gradually improved and equipped with a 
crystal rectifier as nonlineal element. Al- 
though such a receiver does not have any 
element that functions as a detector, just 
a frequency changer, it is not represen- 
tative for frequency conversion circuits, 
of the type to be discussed in this paper, 
and will not be further considered. 

Developments Prior to 1920 

In 1904 A. Fleming invented the diode, 
to be followed in 1907 by the Lee de 
Forest triode. Both these tubes were 
used in heterodyne -type code receivers, 
the triode as a continuous -wave oscillator 
in 1913, following the inventions of re- 
generative circuits by E. H. Armstrong, 
Lee de Forest, G. Arco, A. Meissner, and 
others. Toward the end of 1913 H. G. 
Round invented the single -tube hetero- 
dyne receiver, which later under the name 
autodyne became widely used as a super- 
heterodyne type of circuit. 

Before further developments are dis- 
cussed, let us briefly recapitulate the evo- 
lution of the vacuum tube, and follow 
through the tube developments up to the 
present time. In 1913 Langmuir intro- 
duced the double -grid or space -charge 
grid tube (in England known as the bi- 
grid tube). This tube could do most of 
what the triode was able to do, however, 
with very much reduced plate -voltage. 
Around 1919 W. Schottky invented the 
screen grid as a means of increasing the 
power efficiency of low- frequency output 
power tubes, such as loudspeaker tubes, 
It is well known that the Schottky 
tetrode failed to give the improvement 
aimed at, principally because of sec- 
ondary emission, causing a dip in the 
plate- current versus plate -voltage curve. 
Several years later a third so- called 
pentode . or suppressor grid was intro- 
duced, which created a strong bucking 
field between itself and the plate, pre- 
venting electrons released at the plate 
from escaping from this electrode, caus- 
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Figures 1 (page 46, left) and 2 (above) 
ure 1, circuit coupling as employed in the first superheterodynes (a), and (b) in more modern u -h -f receivers, where the signal and oscillator 
ments may have the form of resonant lines or cavity resonators. Figure 2, developments leading up to electron- coupling: ultradyne (a), double - 

grid converter tube (b), and h -f pentode converter tube (c). 

IRCUIT DEVELOPMENT 
undesirable plate current variations. 

e Philips Company in Eindhoven, 
olland, has received much credit for 
e invention of the low- frequency out - 
t pentode. 
During the developments just described 
e tube design had been vastly improved 

many other respects as well. The 
h- temperature receiving tube was re- 
ced by the dull -emitter tube around 

25, so that three to six tubes could be 
iven with the cathode power that was 
eviously required for one. (This be- 
me a factor in favor of the super - 
terodyne, as this circuit required a 
rge number of tubes) . Between 1925 
d 1930 indirectly- heated tubes became 
mmonly used in all except battery -op- 

t, ated receivers, and this brought about 
1 veral changes in circuits employing 
't bes. Cathode coupling, for example, 

uld be used with advantage (cathode 
lr jection in mixer tubes), and individual 
t : thode bias employed, making the tube 
g, ages more independent and thus im- 

id owing stability. 
î. During ithe time when the European 
robe manufacturers concentrated on 1 -f 
lt tput pentodes, with Philips in Holland 
r. ading many phases of the research 

ork, the American manufacturers 
arned to appreciate the advantage of 

r e pentode for high- frequency amplifi- 

fi 

nl 

c 

6t 

ed 

¿ 

lt 

Il' 

cation as well. Even if there were early 
attempts in Europe to replace the com- 
monly used h -f tetrodes with pentodes, 
America must be credited with the gen- 
eral adoption of the h -f pentode on 
a large commercial scale. For several 
years it was common to find European 
and American receivers built more or less 
the sane way, the former, however, em- 
ploying tetrodes and the latter pentodes 
in the high- frequency stages. Around 
1930 there was a definite trend toward 
high- frequency pentodes even in Europe 
and a few years later the high- frequency 
tetrode ceased to be of importance for the 
set manufacturers. (The introduction of 
screen -grid tubes had for the superheter- 
odyne receiver just the opposite effect to 
the one caused by the introduction of the 
dull- emitter tube; it delayed its develop- 
ment. The necessity for frequency chang- 
ing in an early stage of the receiver be- 
came less acute when stable amplifica- 
tion could be obtained on the incoming 
frequency and without the necessity for 
neutralization circuits). 

The different trends in development on 

Figure 3 

Developments of electron -coupled converters: 
improved type of h -f pentode converter tube (a), 
h -f pentode mixer tube (b), and modern penta- 

grid mixer (c). 

- 
to i-f t-r-f 

(a) (b) 

both sides of the Atlantic must be placed 
against a background of beliefs of the 
early stages. Schottky himself, when in- 
venting his loudspeaker tetrode, did not, 
as it seems, believe that this tube con- 
tributed stability to high- frequency cir- 
cuits.* (There are reasons to believe that 
the later appreciation of screen -grid 
tubes in high -frequency circuits was 
partly due to the early work of radio 
amateurs, who tried everything not know- 
ing if it was supposed to work or not). 
The Superheterodyne 

Before discussing tubes with more than 
five electrodes, let us turn back to the 
development of frequency conversion cir- 
cuits prior to 1920. At the end of the 
first World War there appeared a new 
type of radio receiver ; the superhetero- 
dyne. The fundamental parts of the 

(Continued on page 88) 

*W. Schottky: Uber Hochvakuumverstärker, 
III Teil, Archiv fíir Elektrotechnik, pp. 299 - 
328;Band VIII 1919. In this paper the follow- 
ing statement is of particular interest: "In the 
question of freedom from whistling (prevention 
of self- excitation of the amplifier circuit) the 
screen -grid tubes (Schutznetrahren) with cor- 
rectly chosen transformers and proper electro- 
static shielding (Schutz) do not differ from the 
other tubes; this question, which initially pro- 
duced many difficulties in the art, now only 
plays a subordinated role." 

(C) 
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I n s t r u c t i o i' 

(PART TWO OF A TWO -PART PAPER) 

by ALBERT PREISMAN 
Consulting Engineer 

Capitol Radio Engineering Institute 

T11E regulated power unit bu 
tor the installation is shown 
Figure 7. Two gas tubes are 

,eries with potentiometer R2. The gr 
of the single amplifier tube is connec . 
ed to the arm of R2; the cathode of tF, 

tube is held above ground by a thir 
gas tube, as shown. Two 2A3 tubes i 
parallel function as the series rheosta 

Suppose for any reason point 
changes its potential relative to pour 
d by an amount AE. Since the tw 
gas tubes maintain a constant voltag 
between points a and b, point 
changes its potential relative to d b 
the same amount AE. If the poter 
tionieter arm is set at point b, then th 
grid of the amplifier tube receives 
voltage change AE relative to th 
cathode, since the latter is held at 
fixed voltage above ground by its go 
tube. Thus the voltage change A, 
is transmitted full strength to the arc 
plifier. 

Suppose, however, that the poten 
tiometer arm is half -way down lx 
tween b and d. Then the potentia 
change between the arm (point c) an 
ground (point d) is only half of Ab 
or the amplified tube receives onl; 
half of the output voltage change. 

One can regard the amplifier tub 
and the two rheostat tubes as a two 
stage d -c amplifier whose output is fe, 
back degeneratively to the input. Th 
forward gain of the amplifier may b 
denoted by a, and the feedback by Ê 

Figure 7 

Th6 regulated power unit, with two gas tyl 
tubes, VRI50, in series with potentiometer R. 
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IAN 
345 

I 

ll 

es¡gn 
a Basic tion 

many variation th 

meets special applications 
saves time . . . saves tooling . . . speeds delivery! 

If your application requires a specially designed relay 
Guardian engineers can be of great help to you. But, as 

a result of their wide experience in designing "specials" they 
have evolved a standard design so flexible that it is now speci- 
fied in numerous applications that would ordinarily require a 

specially designed unit. Perhaps you can use it in your "special" 
application ... with a saving in money and delivery time. This 
unusually flexible relay is the SERIES 345. Its chief features are 
the large coil winding area, numerous contact combinations, the 
non -binding pin type armature hinge pin, its resistance to shock 
and vibration, and an ability to operate in extremes of temper- 
ature. It is now being used in aircraft, radio, and other exact- 

TIME DELAY 

ing applications to insure dependable performance. 
STANDARD SERIES 345 -The ample coil winding area of 
the SERIES 345 gives you a wide range of windings for various 
voltages and currents. Coil winding area is approximately .75 
cubic inches. Average power required is 3.56 watts with three 
pole, double throw contacts of 121/2 amp. capacity. Coils are 
available for either A.C. or D.C. operation. 

The maximum switch capacity of the Standard Series 345 is 

three pole, double throw. Contacts are rated at 121/2 amperes 
at 110 volts, 60 cycles, non -inductive A.C. Moving contacts are 
attached to but insulated from the armature by a bakelite 
plate. Terminals are solder lugs. Weight is 61/2 ounces. 

VARIATIONS OF THE SERIES 345 RELAY 

WINDING -Multi -wound coils are avail- 
able for operation on two or more circuits. 
Or coil may be wound to operate on the 
discharge of a 3 mfd. condenser. 

CONTACTS - Normal switch capacity is 
three pole, double throw; maximum switch 
capacity may be up to six pole double 
throw with 121/2 amp. contacts, or any vari- 

ation of contact combinations within this range, 
including the operation of contacts in sequence. 
The flexibility of the contact springs may be 
increased through the use of coil spring rivets. 

TIME DELAY -On D.C. coils a time delay of 
0.25 seconds on release or 0.06 second on 
attract may be achieved through the use of 
copper slugs which require these time intervals 
for saturation or de- energizing depending on 
whether they are used on the heel or head of 
the coil. 

sionally or where solder lug terminals are 
not otherwise practical. 

INTERLOCKING -Here the series 340 a -c 

relay is coupled with the d -c coil of a series 
405 short telephone type relay in an overload 
application. Under normal conditions the series 
340 contacts are mechanically held in a closed 
position. Normal current flows through the 

series 405 coil and then through the series 340 
contacts to the circuit for which overload protec- 
tion is desired. Excessive current, however, ener- 
gizes the series 405 coil, releasing the locking 
arrangement and breaking the series 340 contacts. 
Push button control resets to normal but is ineffec- 
tive if current is still excessive. 

DUST COVER 

INTERLOCKING UNIT 

DUST COVER -For applications where this relay may be 
subject to injury or in atmosphere where dust may be present 
in sufficient quantity to impede operation, the SERIES 345 may 
be equipped with a metal dustproof cover. 

SCREW TERMINALS -Screw type terminals are optional 
for applications where terminals must be disconnected occa- 

SERIES 345 RELAY DATA 

Normal 
Volts 

Minimum 
Volts 

Normal 
M.A. 

Minimum 
M.A. 

Coil 
Resist. 

Normal 
Wattaae 

6 4.8 600 480 10 3.56 
12 9.8 300 245 40 3.56 
24 1 8 148 1 1 1 162 3.56 
32 25.6 112 89 287 3 56 

115 92 31 25 3720 3.56 

Minimum operating wattage 

If you will write us about your relay problems our engineers will be glad to make recommendations 
which may save you time and money. Should you desire a quotation, please mention quantity. 

GUARDIAN 
1610 -D W. WALNUT STREET 

ELECTRIC 
CHICAGO 12, ILLINOIS 

A COMPLETE LINE Or RELAYS SERVING AMERICAN WAR INDUSTRY 
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Where P represents the fraction of the 
output voltage change (AE) fed back 
to the grid of the first tube. 

If c is at b, then P is a maximum 
(unity), whereas if c is close to d, P 
is near zero. Maximum regulating ef- 
fect is obtained when x and P are a 
maximum. The value of x is fixed by 
the tubes and circuit employed. The 
value of P is determined by the voltage 
developed by the rectifier, the regu- 
lated output voltage desired, and the 
number of gas tubes employed and 
their voltages. 

If maximum output voltage is de- 
sired, c must be moved down close to 
d. This biases the amplifier tube to 
the greatest extent, reduces its plate 
current and hence the drop in its plate 
resistor, and thereby reduces the bias 
on tlx: series- rheostat tubes. They can 
therefore pass the desired current with 
less (plate) voltage drop, thus afford- 
ing maxiniuni output voltage. 

At the sanie time, however, P is re- 
duced because c is farthest from b. 
To increase P, it is therefore advisable 
either to increase the input voltage 
from the rectifier or to increase the 
voltage drop across the gas regulator 
tubes. The latter are normally avail- 
able in voltages of 150, 135, 105, 75 
and 60 volts ( the latter is a special 
neon tube) . These can be readily 
placed in series in any combination. 
The regulator tube in series with the 
cathode can also be chosen in the 
above voltages. It is thus often pos- 
sible to bring point b close to the 
cathode in potential even at the high- 

Figure 8 

Suggested method of 
testing regulated power 
supply with c -r -o and 
audio oscillator signal 

source. 

est output voltage desired, say 300 
volts, so that the grid can be operated 
three -quarters of the way up the po- 
tentiometer or higher. 

A further aid is to employ an R -C 
combination in the grid circuit. This 
acts to keep the grid close to point a 
as far as quick changes in the output 
voltage are concerned ; i.e., it also acts 
to increase P for a -c variations in the 
output voltage. 

Tests made on the regulated power 
units indicated, however, that values 
of C greater than 2 mfd and R, great- 
er than 50,000 ohms did not improve 
the regulation appreciably, at least as 
far as line voltage surges are con- 
cerned. The higher the product R,C 
is, the better is this combination able 
to cope with low- frequency voltage 
changes. However, if the gas regula- 
tor tube combination is suitably chosen, 
it, too, can cope with slow voltage 
variations, and probably masks the 
effect of R,C. In passing it should be 
noted that C should have low leakage 
and this factor in itself limits the value 
of R,C. Also, some tubes, like the 
6AC7, cannot have more than about 
100,000 -ohms resistance in the grid 
circuit unless the tube is self- biased. 

Measurement of Internal Resistance 

The regulated power unit should he 
able to cope with line voltage surges 

Figure 9 
Iconoscope horizontal deflection 

generator circuit. 

to reduce picture bounce to a minimum 
It should also have as low an output 
impedance as possible, especially for 
low frequencies, to minimize the possi- 
bilitÿ of motor -boating. The output 
impedance should be considerably less 
than 1 ohm. ì 

A suggested methód of testing for 
this is to connect up a test circuit, 
Figure 8. First the output bypass 
condenser across the output terminals 
of the regulated power unit should be 
disconnected if it is desired to test the 
electronic regulating unit alone. A 
fairly high -gain oscilloscope should bei 

employed for good sensitivity. The 
signal source may be any kind of audio!, 
oscillator, and should preferably bei 
set to a farly low frequency, some- 
where in the neighborhood of 60 cps, 
although tests can be made at various 
frequencies. 

The blocking condenser C shoúld be 
fairly large ; the larger the better, and 
the output voltage of the signal source 
should also be as large as possible, for 
good sensitivity. The rheostat R 
should be low, on the order of a few 
ohms. A filament rheostat is suitable. 

Test Unit Application 

Its operation, a signal is impressed 
upon the regulated power unit and the 
rheostat in series. The high lead of 
the oscilloscope is connected to B+ 
and then to the high side of R, and R 
adjusted until the signal voltage across ! 

it, as observed on the oscilloscope, is 
equal to that across the regulated 
power supply. R is then removed from 
the circuit and its resistance measured 
on an ohmmeter or preferably on a 
Wheatstone bridge. The value meas- 
ured is the internal impedance of the 
regulated power supply. 

Often with the test components 
available, all that can be observed is 
that no appreciable indication is ob- 
tained on the oscilloscope when con- 
nected across the power supply, or 
when connected across R, if the latter 
is made much less than an ohm. One 

(Continued on page 66) 
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This Cetron half wave mercury vapor filled 

rectifier is designed especially for efficient 

operation in many types of communications 

and industrial installations requiring exceptional 

dependability. CE -869B will give long -life 

service due to its rugged construction 

features. Write for our complete 

catalog of Rectifiers, Phototubes, 

Electronic Tubes. 

CONTINENTAL ELECTRIC CO., GENEVA, ILL. 
CHICAGO: 903 MERCHANDISE MART NEW YORK: 265 W. 14th ST. 

Complete 
Line of 

Rectifiers ... Phototubes 
... Electronic Tubes 

EIECTR 
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Figures 1 (above) and 2 (right) 

Figure 1 illustrates a typical class C amplifier circuit. Various voltages and currents are 
indicated. In Figure 2 we have the average constant -current characteristcs of an 898 used 

in the graphical analysis of class C amplifiers, in this paper. 
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EXTERNAL -ANODE TRIODES 
CHARACTERISTICS AND APPLICATIONS 

IN the design of equipment utilizing 
external -anode triodes, the output 
requirement of the equipment is 

usually the determining factor. Sec- 
ond in importance is availability of 
standard equipment to meet the design 
requirements, and third is the cost fac- 
tor, which must be balanced against 
expected results. Fundamental appli- 
cations of these tubes are in class C 
amplifiers, class B radio -frequency and 
audio- frequency amplifiers, and high - 
power oscillators. It is beyond the 
scope of this paper to discuss com- 
pletely the design procedure for each 
of these applications. For the engi- 
neer who is interested in complete de- 
sign data, a complete bibliography has 
been prepared.* It is rather our pur- 
pose to touch on the design procedure 
for each application so that the oper- 
ating engineer may have some insight 
into the source of operating constants. 

Because the class C amplifier design 
procedure may be made the basis for 
other design applications it will be con- 
sidered first. A- typical circuit dia- 
gram of a class C amplifier with the 
various voltages and currents indi- 
cated is shown in Figure 1. There are 

Analysis Of Applications in Class C 

Class B R -F and A -F Amplifiers 
and High -Powe r O s c i l l a t o r . 

[PART FOUR OF A FOUR -PART PAPER] 

by A. JAMES EBEL 
Chief Engineer WILL 

Assistant Professor of Electrical Engineering, 
University of Illinois 

a number of methods of approach in 
the design of class C amplifiers. In 
general the more approximate the de- 
sign procedure the simpler it becomes. 
The method of Terman' represents 
perhaps the best compromise between 

-absolute accuracy of results and ease 
of application. It can often be used 
to arrive at the constants. needed in the 

IF. E. Terman and W. C. Roake, Calcula- 
tion and Design of Class C Amplifiers, Proc. 
IRE, pp. 620 -632; April, 1936. 

2I. E. Mouromtseff and H. N. Kozanowski, 
Analysis of The Operation of Vacuum Tubes 
As Class C Amplifiers, Pro. IRE, pp. 752 -778; 
July, 1935. 

*See conclusion of paper. 

more exact analysis to be described 
In dealing with design problems it is 

often expedient to use a simple ap 
proximate solution and then to get the 
accurate data and the final design fron 
trimming up a model constructed ac 
cording to the approximate design. Ir 
the case of external -anode triodes 
however, the cost of constructing 
model is so great that the design mus 
be accurate enough to allow for exact 
specification of the equipment whic 
is to be used. 

Therefore the method of analysis 
developed by Mouromtseff2 will be 
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War requirements, plus our own design and construction refine- 
ments, now provide industry with instruments of heretofore unknown 

qualities. As new needs arise, we are geared fo use our highly spe- 

cialized, yet diversified, knowledge in solving any measurement problem. 

Solid Alnico magnets 
Beryllium copper frames 
Sintered soft iron pole pieces 
Very high torque movements 

ri 

ru 

Our engineering department welcomes inquiries - 
especially those demanding extra-critical instru- 
ments for special applications. 

li 
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used here in the analysis of class C 
amplifiers and will be modified for ap- 
plication to class B r -f amplifiers and 
oscillators. This is a graphical analy- 
sis which uses constant- current char- 
acteristics for a vacuum tube, such as 
those shown in Figure 2. The funda- 
mental drawback to the application of 
this method is that it requires a series 
of successive approximations before 
the exact result may be achieved. It 
is a cut and try method on paper in- 
stead of in the laboratory. 

There are certain fundamental facts 
concerning the operation of a class C 
amplifier which will serve as guide 
posts to the engineer in constructing 
load lines on the constant -current 
curves and which will reduce the num- 
ber of attempts necessary before the 
best solution is attained. It is known, 

S4 COMMUNICATIONS FOR APRIL 1945 

Figures 3 (left) and 4 (above) 
Figure 3, a plate -current -time curve. Figure 4, an r -f heat 

application in variable condenser construction. 
(Courtesy FTR) 

for example, that the minimum plate - 
voltage swing must not dip below the 
maximum grid -voltage swing. Also it 
is generally known that the proper bias 
will be in the vicinity of twice cutoff 
basis. The required output will, after 
a few trials, also specify the plate volt- 
age swing which will be necessary. 
Finally the available d -c plate voltage 
will be a determining factor. 

The load line OA in the Figure was 
drawn from an operating plate voltage 
of 15,000 volts and grid bias of 750 
volts (point O) to a minimum plate 
voltage of 3,000 volts and an assumed 
positive grid swing of 1,500 volts. In 
order to plot a plate current -time curve 
such as shown in Figure 3, it is neces- 
sary to divide this line into segments 
which are proportional to the sine of 
the electrical angle at which the cur- 
rent is to be taken off. In this exam- 
ple the points shown correspond to 
angles of 5, 15, 25, 35, 45, 55, 65, 75, 
85, and 95 °. These angles were selected 
since they represented the mid- points 
of each 10° segment of the curve in 
Figure 3. Therefore the values taken 
off may be tabulated directly, as in 
Table I, without the necessity of plot- 
ting the curve mentioned above. A 
sine scale' will greatly facilitate the 
division of the load line according to 
the sines of the angles. 

If the currents taken off at these 
points are multiplied by the angle at 
which they are taken off, as illustrated 
in Table I, and if the sums of these tab- 

Fige 5 

R -f heating for surface -hardening application 
using self- quench oscillator. 

(Couurtest FTR) 

ulations are divided by 18 (twice the 
9 intervals to consider a full wave) the 
direct plate current, Ib, and the alter- 
nating plate current I, may be deter- 
mined. The power output is given by 

Po =IpE,, (1) 
or P = 6.33 X 12,000 = 75.96 kw 
The power input is given by 

P, = IbEb (2) 
or P, = 7.43 x= = 112.35 kw 

Then the efficiency is 

Po 75.96 
n = -= =68% (3) 

P, 112.35 

The load impedance is determined by 

Ep2 Ep 12,000 
RL = -=_--_ 

2 P° 2 I, 2 X 6.33 
= 948 ohms (4) 

Taking off the values of grid current 
(Continued on page 56) 

3Handbook of Tube Operation, Federal Tele- 
phone and Radio Corporation, p. 27. 

Mid -Ordi- 
nate Indicated 

Angle Current 
Current x Sine 

of Angle 4 

85° 25.8 25.8 
75° 25.5 24.5 
65° 24.5 22.3 
55° 23.0 18.8 
45° 19.0 13.4 
35° 12.0 6.9 
25° 5.0 2.3 
15° 0.0 0.0 
5° 0.0 0.0 

134.8 114.0 
Ib- -7.49 1=--6.33 

18 18 

Table I 
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11p1ThOK 

COLD (MODE 
VISII 

Outstanding recent developments h) RaN theon's 

research lahoratories are two visual -glow cold cathode 

th)ratrons, types CK -1089 and CK -1090. 

The former is a tetrode incorporating two starter 
electrodes and so can be operated from a balanced 
line, whereas the latter is a triode with a single starter 
electrode for grounded line or unbalanced operation. 
In addition to normal grid controlled thyratron per- 

formance, these neon -filled tubes are engineered to 

produce a good visual glow near the top of the bulb. 
This characteristic, and their small size, make them 

admirably adaptable to telephone switchboard appli- 
cations where they can be wired directly as a combined 
relay and indicator lamp. It is also possible to actuate 
a separate relay in the anode circuit by the initiation of 
plate current, which, of course, is coincident with the 
glow. The resulting simplicity and the reduction in 

weight and size are highly desirable. Thousands of 
Raytheon CK -1089 and CK -1090 tubes are now giving 
dependable service in just such an application -even 
under the worst climatic conditions. Convincing proof, 
indeed, that Raytheon builds fine tubes ... tubes that 
you should consider for your postwar products! 

RAYTHEON 

TYPICAL CIRCUITS 

CK-1089 

E SIGNAL 

0.5 MEG 

200 MAP 

200,Uf1 

0 5 MEG 

L 

6+ 

B- 

CK-1090 
05 MEG 

R = Current limiting resistance. L = Relay coil if used. 

SPECIFICATIONS OF CK -1089 AND CK -1090 
Minimum Peak Anode Breakdown Voltage (No 

Signal) 225 volts 
Peak Positive Starter -Anode Breakdown Voltage) 75 min. volts 

Across Starter Electrodes on CK -1089 170 max. volts Starter Electrode to Cathode on CK1090 
Approximate Starter Electrode Voltage Drop 90 volts 
Maximum Peak Cathode Current 20 ma 
Maximum Average Cathode Current 15 ma 

RADIO RECEIVING TUBE DIVISION 
Newton, Mass. Los Angeles New York Chicago Atlantis 

V 
All Four Divisions 
Hove Been Awarded 

Army-Navy "E" 
with Stars 

Listen to 
"MEET YOUR NAVY" 
Every Saturday Night 

ENTIRE BLUE NETWORK 
Coast -to -Coast 

181 Stations 

DEVOTED TO RESEARCH AND THE MANUFACTUR E OF TUBES FOR THE NEW ERA OF ELECTRONICS 
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WEVER has man's mind been so taxed as it is today ... and 
never have his accomplishments been greater. In supplying the 
demands created by a world at war, products that were scarcely 
even dreamed of a few years ago are today realities ... and it 
all happens so smoothly, so precisely, so naturally, that we scarcely 
realize the wonder of it all. Research in every field of endeavor 
has moved us ahead fully half a century in time. So it is with 
The Astatic Corporation. While producing important essentials 
for wartime use, Astatic engineers have also planned for the 
postwar period. Among Astatic's many new and improved prod- 
ucts for the detection, recording and pickup of sound will be a 

zephyr -light pickup for phonograph and radio phonograph sets as 
important to improved phonograph performance as FM will be to 
radio. Now, as never before, the human voice and instrumental 
artistry of the entertainment world will be reproduced from 
modern recordings with tone fidelity and true -to -life realism to 
bring a great, new listening audience "closer to the stars." 

"You'll HEAR MORE 

from Astatic" 

THE 

CORPORATION 
CONNEAUT, OHIO 

IN CANADA. CANADIAN ASTATIC LTD., TORONTO, ONTARIO 

ASTATIC Crystal Products manufactured under Brush Development Co. patents. 
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EXTERNAL -ANODE TRIODE) 

(Continued from page 54) 

along the same load line and at tl 
marked intervals, the grid- current -tin 
curve is determined, as shown in Fi 
ure 3, and the tabulation shown 
Table, II is. made. From this the gr 
current, Ig, can be determined as sho 
and the grid driving power, Pg, at 
the bias loss, Pc, are calculated as fo 
lows : 

Pg= IgEg =.81 X 2,250= 1,822.5w ( 
P= IgEc =.81 X 750= 607.5w ( 

These operations have provided 
set of operating constants for an 8S 

water -cooled tube. An examinatiq 
of these constants shows that : 
(1) -The power output, maximut 

plate current, plate dissipatio 
and grid losses are within t 
prescribed limits. 

(2) -The efficiency is too low for ur 
modulated operation. 

(3) -The load resistance is low. 

Before making another attempt th' 
calculätions should be examined wit . 

the view of determining the directio4 
of change which will become neces 
sary. A study of Table I will shoe 
that if the angle of flow of the curren 
is less the efficiency will be higher. 
This indicates a higher value of bia, 
and will also necessitate more grid 
driving voltage. To increase the boat 
resistance it will be necessary to in 
crease the plate -voltage swing or tilt 
grid swing or both. With this inforr 
mation available another attempt niai 
be made. Since this is an illustratiot 
to indicate procedure and not to arrive 
at any final designs, we shall omit ad . 
ditional steps that can be applied tc 
probe the problem. 

If the design problem involves 
modulated class C amplifier, we may 
determine a new operating point by 
applying the rule stating that . . . at 
100% modulation the plate voltage 
will be double the carrier value and the 
bias value will either remain the same 
with fixed bias or vary downward wits' 
grid -leak bias. The analysis by Mou- 
romtsef and Koaanowski effectively 
illustrates the design of modulated am- 
plifiers. From the above discussion it 
is apparent that some of the approxi- 
mate methods will be helpful in deter- 

Mid- Ordinate 
Angle 

Indicated 
Current 

85° 6.0 
750 

5.0 
65° 2.8 
55° .7 

14.5 
=- .81 

18 

Table l 
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ining preliminary data for use in the 
xact analysis. 

The recent development in r -f heat - 
g as an industrial tool and the num- 

er of successful applications in con- 
ectiqn with war industries have re- 
wakened the interest in the high - 
o w e r oscillator - design problem. 
hether the application is one 'of in- 

uctive heating or one of dielectric 
eating the oscillator -design problem 
mains the same. Roughly stated, the 

enerator must deliver a specified 
mount of power to the application cir- 
uit, which may be a low- or a high - 

pedance load. The requirement of 
it equency stp..bility is not important. 

he overall stability of 'the generator 
most important, however, if it is to 

ive reliable service in industrial ap- 
ications. The efficiency of the unit 

hould be as high as possible. Figures 
and 5 shows some r -f heating appli- 

:ations. 
The design of the high -power oscil- 

ator is essentially a class C amplifier 
lesign problem with the addition of 
several other factors which tend to 
.omplicate the design procedure. Fig - 
ire 6 shows the circuit diagram of a 
:ommercial r -f heating power gener- 
tor. From the theory of oscillator 
peration it is known that the grid 
ias, generally grid -leak, depends on 
e excitation. The excitation in turn 

epends on the output of the oscillator 
Ince a part of the output is fed back 
o the grid to produce the excitation. 

ith increasing output producing ever 
ncreasing input, the output will rise 
ill the mode of the amplifier operation 
s such that a further increase in ex- 
itation voltage will produce no in- 
rease in output voltage. This is the 
quilibrium point for the operation of 
he oscillator and is a function of the 

a ube characteristics, grid -leak resis- 
ance, applied plate voltage, circuit 
osses, and feedback factor. With this 
hich came first -the chicken or the 

gg situation facing the designer, it 
ill be necessary to assume certain 

alues which may have to be modified 
ater in accordance with the results of 
he calculations. 

If a class C dynamic characteristic 
1 uch as shown in Figure 7 is available 

or an amplifier operating with a given 
value of grid -leak resistance, the oscil- 
ator- design problem becomes a very 

simple one. Such a characteristic can 
bè determined experimentally in any 
class C amplifier by varying the exci- 
tation voltage and measuring the a -c 
output current. As mentioned before, 
this experimental procedure might be- 
come very expensive if the high -power 
equipment is not available. The other 
alternative is to plot such a character - 

(Continued on page 86) 

,92,a/ 09=4 
/as a ñciála 

Wan 

a 

li 0 (.1' p`s.. 
40. 

è?,;. c, 

tttíí 
?y ;.,4t .. 

K..'.CYti fVf 

RADIO ,:, .,t. 

ECTRONIC 
l 1l </ 

6/m/tment 

HICKOK Instruments have long 
been known ag the ultimate in 
scientific development. Illustrated 
here are but 4 of our 36 leaders in 
the Radio Service field. Thousands 
of Radio Service men have preferred 
HICKOK Instruments because of 
their unusual accuracy and de- 
pendability. HICKOK pioneered 
in Dynamic Mutual Conductance 
Tube Testing Equipment. In the 
field of Signal Generators, Traceo- 
meters, Vacuum tube Voltmeters, 
Oscillographs, Zero Current Testers, 
Volt- ohm - milliam - meters and 
Industrial Analyzers the name 
HICKOK is assurance of excellence. 

THE HICKOK ELECTRICAL 
INSTRUMENT COMPANY 
10529 Dupont Ave., Cleveland 8, Ohio 
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Figures (left) and 
2 (right) 

Figure 1, the loga- 
rithmic decay curve of 
an oscillating circuit. 
Figure 2, circuit ar- 
rangement for measur- 
ing Q on the oscil- 

loscope. 

MEASU 
WITH THE C-R 

OSCILLOSCOPE 
by ROBERT C. PAINE 

INIJUCT0RS used in radio com- 
munication; circuits are not pure 
inductance, but consist partially of 

resistance. This subjects an oscillating 
current, passing through ar inductor, 
to a loss of energy, in the wire and in 
the surrounding material immersed in 
its field. With the aid of a cathode -ray 
oscilloscope it is possible to apply this 
circuit phenomenon to measure the re- 
sistance of an inductor. 

Ln this method the inductor forms a 
part of an oscillating circuit to which 
a pulse of energy is supplied, creating 
oscillations which are allowed to die 
out gradually due to the loss of energy. 
This is shown in the logarithmic volt- 
age curve of Figure 1, where the 
height of each cycle is successively 
lower than its predecessor by a con- 
stant ratio. The logarithm of this 
ratio to the natural base is known as 
the logarithmic decrement, d. This 
measure of efficiency was commonly 
used in the days of radio when opera- 
tions depended on oscillating spark 
discharges which gradually died out in 
this manner. It is related to the pres- 
ent commonly used figure of merit 
Q = (U) L /R) by the expression 
Q = n /d. The curve of Figure 1 can 
be readily formed on the screen of an 
oscilloscope and the ratio of height of 
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Figure 3 

How a sharp pulse can 
be obtained from the 
c -r -o sweep voltage by 
differentiation. In a, 
the vertical amplifier 
is connected directly 
to the horizontal sweep 
voltage producing a 
diagonal line, one cycle 
of the saw -toothed 
wave. In b, the coup- 
ling is through C2. 
Resonant impedance of 
oscillating circuit is 
represented by R. In 
r, we see how the 
saw- toothed wave is 
differentiated, creating 
single sharp pulse dur- 

ing return sweep. 

R N G 

V AMP .H- 

G2 
.005 MFD 

R 
10 000 
OitMS 

n 
OSCILLOGRAPHY 
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MO MERE AUTOMATONS are the girls who tend ma- 

I hines in Remler factories. They know how to make minor ad- 

ustments to keep equipment in top running condition; they 

earn the operation of several machines and switch from one 

o the other to lessen fatigue. The machines are "beauties" 

oo. In many instances they have been designed by Remler 

engineers to perform multiple tasks which save time and speed 

Jp deliveries. For complete sound transmitting systems; 

adio, plugs, connectors and special electronic devices manu- 

factured to order, consult- 

1 REMLER COMPANY, LTD. 2101 Bryant St. San Francisco, 10, Calif. 

REMLER 
y SINCE 1918 

-Onnounciny Z- Communication Spipm¢nt 

PLUGS & 

CONNECTORS 
Signal Corps Navy Specifications 

Types: PL N A F 

74 114 150 
76 119 159 
77 120 160 1136-1 

124 291-A 
125 354 No. 

09 127 212938-1 
112 149 

50-A 
54 
55 
56 
58 
59 
60 

61 
62 
63 
64 104 
65 108 
67 
68 

PLP PLO PLS 

56 65 56 65 56 64 
59 67 59 67 59 65 
60 74 60 74 60 74 
61 76 61 76 61 76 
62 77 62 77 62 77 
63 104 63 104 63 104 
64 64 

OTHER DESIGNS TO ORDER 
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Figure 4 

Oscillation 
curve of a 
22.5 -mh coil 

at 1,000 
cycles as 

seen on the 
oscilloscope 

screen. 

1.364/log 
(a /b) 

successive peaks, r, found by direct 
measurement with a scale. The value 
of d = (log,,, r /logro ) _ ( loglo 
r/.4343) and Q = .4343 n/ ( loglo r) = 
1.364/ (login r) . 

The sharp pulse of voltage necessary 
to excite oscillations in the tuned coil 
is derived from the saw -toothed wave 
of the oscilloscope sweep circuit by 
means of a differentiating circuit ar- 
rangement. The circuit arrangement 
is shown in Figure 2, where the con- 
denser C2 is connected at some con- 
venient point for tapping the horizon- 
tal sweep voltage. The condenser C, 
is selected to tune the inductor under 
test. L, to any frequency that is de- 
sired and can be satisfactorily ob- 
served. 

The effect of the differentiating cir- 
cuit is shown in Figure 3. In (a) the 
vertical amplifier is connected directly 
to the horizontal sweep voltage pro- 
ducing a diagonal line, one cycle of the 
saw- toothed wave, on the oscilloscope 
screen. In (b) the coupling is through 
condenser C2 and the resonant impe- 
dance of the oscillating circuit is rep- 
resented by a resistor, R. The saw - 
tooth wave is then modified as shown 
When used in measuring Q, C2 has 
relatively high impedance as shown in 
Figure 3(c), and the saw- toothed 
wave is differentiated, creating a single 
sharp pulse during the return sweep. 
This is represented on the screen by 
the thin vertical line. In the figures 
shown here the sweep frequency is 

about 6,000 cycles, and the vertical 
amplifier gain has been adjusted to 
keep the figures at about the same 
height. Due to the small size of C2 in 
measuring Q (about .5% of CO, its 
effect on the oscillating circuit is slight 
after the first pulse. Generally the 

60 COMMUNICATIONS FOR APRIL 1945 

losses in condenser C1 can be consid- 
ered negligible compared to the losses 
in the inductor, L, so that the net Q 
measured is that of the coil, provided 
the input impedance of the vertical am- 
plifier is sufficiently high. 

To illustrate the application of this 
method, let us consider an air -core coil 
which measures, on an a -c bridge, 22.5 
millihenries with a Q of 5.6, at 1,000 
cycles. This coil is tuned with a 
1 -mfd condenser to a frequency of 
about 1,000 cycles and coupled to the 
sweep circuit with a .006 -mfd con- 
denser. The oscilloscope then is ad- 
justed to produce the curve shown in 
Figure 4. To determine Q from this 
figure it is convenient to measure the 
height of the curve from peak -to -peak, 
as at a and b. For the first few cycles, 
the ratio of these values is not greatly 
different from the ratio of the vertical 
height of the peaks which should be 
measured for greatest accuracy. For 
this case, using a decimal or millimeter 
scale, a is found as 85 and b as 47, 
equal to a ratio of 1.8. The value of 
Q then equals 1.364/ (log 1.8) or 5.34 ; 

a fairly good check for this method, 

.4343 1C 

derived from the formula Q = 
logro r 

The inductance of a coil can also be 
checked by this method, considering 
the capacity of the condenser used to 
tune it and the frequency at which the 
circuit oscillates. The sweep frequency 
is known approximately from a cali- 
bration of the sweep controls, or more 
accurately by a check of the oscillo- 
scope against a calibrated audio oscil- 
lator ; the oscillation frequency equals 
the product of the sweep frequency 
and the number of oscillation cycle-: 
appearing on the screen. 

Testing an iron -core choke coil 
shunted by a .004 -mfd condenser, two 
complete cycles appeared at a sweep 
frequency of 500 cycles, equivalent to 
an oscillation frequency of 1,000 cycles. 
This is calculated to correspond to 6.5 
henries and the Q is computed from 
the figure on the screen as 5.2. This 
same coil when checked on an a -c 
bridge at 1,000 cycles showed an in- 

Figure 5 
Oscillation curves f 

4 -mh coil at 65 kc. 

ductance of 8.2 henries and a Q of 3 

apparently a poor check. Howeve 
when measured on the bridge at 
lower level of voltage, a value of 2 

henries and a Q of 4.9 was four 
showing that the apparent discrepan 
in this case was probably due to ti 
low energy level in the oscilloscoi 
test. 

Application at Lower R -F 

The oscilloscope method is applic; 
ble to coils at the lower radio frequet 
cies within the limits of capability 
the oscilloscope amplifier and swee 
circuits. For higher values öf ( 
measurement may be made on oscilla 
tions several cycles apart to obtain be 
ter accuracy. Then the value of t 

obtained by the formula provid- 

should be multiplied by the differenc 
in the numbered cycles. For exampl4 
if measurements were made on th 
second and sixth cycles, then the val 
of Q found in this manner would r' 

multiplied by 4. 
Figure 5(a) represents a check of 

an r -f coil of 4 millihenries, resonate 
to a frequency of approximately 65 .' 
by a .0015 -mfd condenser. A coupling 
condenser, C2, of 10 mmfd is used her 
and the sweep frequency is about 7,50 
cycles. The same test is made in Fig 
ure 5(b) with the sweep frequenc) 
somewhat increased to change the 
phase between the first and last oscillai 
tion cycles in such a way that a res- 
onant effect takes place, causing the 
voltage remaining in the condenser 
after the last oscillation to add to the 
voltage of the first oscillation and in- 
crease the amplitude. These figures 
are to the same scale and no change 
has been made in the gain of the ver- 
tical amplifier. The Q for this coil is 
found by measuring the height of the 
second and sixth cycles ; 52/34 = 1.53. 
The logarithm of this value is .183 and 
Q = (4)1.364/.183 = 30. 

This method of measuring Q is not 
as accurate as some other methods, but 
it is very convenient for a quick com- 
parison of unknown coils. It also has 
the fascination of tieing old to new 
methods and is useful for instruction 
in basic principles. 

OSCl/.LOGRAPHY 
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ANNOUNCING AN ENTIRELY NEW 

CERAMIC CAPACITOR DIELECTRIC 

MYCALEX K 

0 

ID 

t6 

10 

QII 

The MYCALEX CORPORATION OF AMER- 
ICA has developed and now has in production 
a new capacitor dielectric which embodies im- 
portant new advancements in properties. 

Designated MYCALEX "K ", this new ceramic 
material is unique in that it offers a selective 
range of dielectric constants, from 8 to 15 at 
one megacycle. 

Engineers whose requirements call for a mate- 
rial with a dielectric constant of 10 need only 
specify MYCALEX K -10. If a dielectric constant 
of 8 is indicated, MYCALEX K -8 will meet that 
exact requirement. Other applications might call 
for use of MYCALEX K -11 or K -12, etc. 

MYCALEX K -10 already has been approved 
by the Army and Navy as Grade H1C5H4 Class H 
material (JAN -I -12) . While other Class H mate- 
rials are available, to the best of our knowledge 
these are all steatite or bonded titania or 
titanate types, obtainable only in relatively small 
dimensions and subject to wide variations in 
tolerances. MYCALEX K is available in sheets 
14" x 18" in thicknesses of 1 /8" to 1"; in thick- 
nesses down to 1/ 32" in smaller sheets, and in 
rods 1/4" to 1" in diameter. 

Of importance also is the fact that MYCALEX 
K series can be molded to specifications, with 
electrodes or metal inserts molded in. It can be 
fabricated to close tolerances. 

So far as we are aware, the MYCALEX COR- 
PORATION OF AMERICA is the exclusive 
developer and only supplier of this kind of 
capacitor dielectric. 

Write today for further information to 
Department 12. 

00 

Other Products 
of 

MYCALEX 
Are 

most high - 

MYCALEX of MYCALEX 400 -the MY. 

ly perfected roved by 

CALE% insulation, a Grade L-4 
as 

Army and Ìn sheets, rods and 

insulation rm fabricated foMYGALE%, avail - 

MOLDED in irregular 

able to specifications metal 

shapes 
and into 

inserts may be incorporated. 

THE INSULATOR, 
TRADE MAHR AEG. u $. RAT, orr, 

MYCALEX 

MYCALEX K -10 
Grade H1C5H4, in accordance with JAN -I -12 
Dielectric constant 10.6 
Q- Factor 310 1 megacycle 
Loss Factor 0 034 
Volume resistivity 6.0 x 1012 ohms-cms. 
Dielectric strength 270 volts /mil (0.10" thickness) 
Modulus of rupture 9,000 lbs. /sq. In. 
Fractional decrease of 

capacitance with tem- 
perature change 0 0056 

Fractional increase of 
capacitance with tem- 
perature change 0 0076 

Porosity -no dye penetration after six hours at 10,000 
lbs. /sq. in. 

The above properties were measured in ac- 
cordance with the procedures of JAN -1 -12. 

Density 0 116 lbs. per cu. in. 
Specific gravity 3 22 
Softening temperature 400° C. 
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OF AMERICA 
"OWNERS OF 'MYCALEX' PATENTS" 

Plant and General 
Offices 

Clifton, N. J. 

Executive Offices 
30 Rockefeller Plaza 

New York 20, N. Y. 
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FILTER ANALYSIS AND DESIG 
(PART TWO OF A TWO -PART PAPER] 

Figure 26 
In (a) and (b) are 
shown T and r net- 
works having the same 
values of X1 and X2. 
In (c) is shown graph 
of characteristic versus 
frequency in transmis- 
sion band for low -pass, 
prototype, filter section 

of r configuration. 

In Xi 

r on = 
Cr 

r, 

o 

vL 2 on° 

m=.6 

(c ) 

rREQ 

Figure 27 
(a)- Generalized m- derived filter section of r configuration. (b)- Characteristic impedance 
versus frequency of low -pass, m- derived filter of r configuration. (c)- Characteristic 

impedance versus frequency of high -pass, m- derived filter of r configuration. 

m - DERIVED 
HALF -7f SECTION 

Lm 

m= 6 

2Zz 

PROTOTYPE (m- DERIVED 
I HALF- Tr SECTION 

Z,=x, 
Zz ` 

x, 

2 

m=6 

EHALr'i(' SEC TIOtd PROTOTYPE 
m :6 ( =5kK0 

C. 

m- DER fIvE.ß SECTION ¡ WALF 7TSECTION f # 4606 m = 
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Figure 28 
Prototype filter section 
terminated at each end 
with half-r, m- derived 

section. 

Schematic of filter net- 
work. 

by C. E. SKRODER 

Asst. Prof. Electrical Engineering 
University of Illinois 

T HE networks discussed in the ìniti 
installment are of the T configur 
tion. Networks of r configuratii 

can be constructed. If the relationships i 

dicated in Figures 26a and 26b are niai' 
tained, the cut -off frequency will be tl 
same in both, as well as the atteuuatit 
characteristic. The characteristic impel 
ance, however, will not be the same. Tb'' 
can be seen by comparing Figures 2 
and 26c. These figures show the variatic 
of characteristic impedance of low-pa 
filters of T and r configurations respe 
tively as a function of frequency. 

M- Derived Filters 

Particular cases of filters of r confi ' 
uration which are of interest and impol 
tance are those of the fn, derived typ 
The general circuit for these is shown i 

Figure 27a. When m is chosen as .6 (t 
close to .6) the characteristic impedanc 
of this network is nearly constat 
throughout the transmission band. Th 
is illustrated in G and c of the Figur 
While this Figure shows the curves 
characteristic impedance for the high -pa' 
and the low -pass filters, the effect 
using to equal to .6 on filters of a 
classifications when made up as r sec 
tions in accordance with Figure 27a, i 

to cause the characteristic impedance t 
remain constant throughout nearly th 
entire transmission band. Hence, if th 
terminating impedance is known to 1: 

constant, regardless of frequency, the n- 
derived filter of r configuration, usin 
in equal to .6, should be used. 

Composite Filters 

\\ lien -nc h a r configuration is used i 
connection with . a prototype section t 
form a composite filter, it is usually cut 
tomary to cut the r section at .ry, Figur 
27a, and attach one of the halves, calle 
a half -r section, to one end of the prote 
type and the other half to the other ent 
This is illustrated in Figure 28. Such 
filter would have the advantage of near;:' 
constant characteristic impedance through 
out its transmission range ; but nt bein) 
fixed at .6, the,frequency of infinite at 
tenuation f c may not occur at the mos 
desirable frequency. If this is an im 
portant matter, another m- derived sectiol 
of T configuration and having infinite at 
tenuation at the desired frequency can b 
added in cascade with the other T sectiol 
or sections already included. 

Sample Design 

Let us assume that a high -pass cons 
posite filter is to be designed, and the folki; 

FILTER 
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UNIVERSAL'S NEW D -20 MICROPHONE 

The stage was set for something new and here it is. Universal's new D -20 

Microphone ... soon on your radio parts jobbers' shelves to fill your essen- 

tial requirements ... uses Universal's "Dynoid" construction ... A dynamic 

microphone of conventional characteristics built to fill the utility require- 

ments of war time plus advance styling of the many modern things to 

come. Orders placed now with your Radio Parts Jobbers will assure early 

delivery when priority regulations are relaxed. 
Write for Bulletin 1 138 rut er:rig this new mirrotrhone. 

< FREE - History of Communications Picture Portfolio. Contains 
over a dozen 11" x 14" pictures suitable for office, den or hobby 
room. Write factory for your Portfolio today. 

UNIVERSAL MICROPHONE COMPANY 
INGLEWOOD, CALIFORNIA 

NEIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO 11, CALIFORNIA - CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA 
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. . . iT WON'T OVERTIGHTEP 

S,rnF,le odlustr,ent from i 

to 25" Ihs f¡ther so( Gtif heciri 
wrerCh or self çOnta,rccf.i:ri,nL 
adlustr,ert 

Easily read 
Indication of orque se n 

Write for Catalog dt 

New Positive Spring 
Principle Not Con- 
trolled by friction 
Slips here when proper torque 
load is reached ... can't over - 

tighten ... won't break or strip 
screws, nuts or bolts ... pre- 
vents damaging materials. 

ROTO-TORO assures uniform 
predetermined tension on 
screws, nuts and bolts, thus 
standardizes assembly. It is a 
feather- weight tool, but can 
take a beating. The comfort - 
sable handle provides either o 
firm grip or finger tip action, 
end the tool is balanced for 
continuous use with minimum 
fatigue. 

Either square drive or Stonley 
tip holder as desired. 

215 West 7th Street, Los Angeles 14, California 
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(Continued from page 62) 

lowing characteristics are available : cut 
off frequency, f c = 5000 cycles ; frequenc 
of infinite attenuation, f = 4600 cycles 

constant load impedance, R = 600 ohms. 
To obtain satisfactory attenuation a 

the lower frequencies in the attenuatioi 
band, a prototype section should be used 
to obtain infinite attenuation at 46 
cycles requires the use of an nr- derive 
section with the proper value of tn. Sine 
the load impedance is constant, the filte 
should have terminating half -ir section' 
of the na- derived type with m = .6. 

Prototype Design (From Figure 81 

R 600 
I.2= _ - -- = 9.55mh 

47fc 4i X 5000 

1 1 

Ci =--= 
47rfcR 4/r X 5000 X 600 

= .0265 mfd 

Design of m- derived section f = 46 
cycles (From Figure 111 

tn= (foo)-_1 (4600)2 - ..i93 
1 (5000)- (f2 

4F 

2C1 2 X .0265 mfd -_ -.135 mfd 
m .393 

4mC, 4 X .393 X .0265 mfd 
.0493 

1 m2 1.3932 
L2 9.55 mh - = 24.3 mh 
m .393 

13Smfd .13Smfd. -I ( L I F- 
.0493 mfd 

24.3 mh. 

Design of half -ir section for m = .6 

2C, . 2 X .0265 mfd 
= .0884 mfd 

m .6 

2mCr 2 X .6 X .0265 mfd 
= .0496 mf 

1 
_m2 

1 

2L2 2 X 9.55 mh -_ = 31.85mh 
m .6 

eo 

a 

ìl 
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SHEET METAL 
FABRICATION 

- 0498 rsfd 

3185,*h 

1 

toil the foregoing the impression may 
gained that the design of filters 

so involved and complicated as , 

ht first have been thought. However, 
n filters are to be designed to operate 
cummunicaUonc system and in con- 

firm with other equipment, and the 
ormance of the communication system 

whole must fulfill specified require- 
Is, we find that the design of such 
rs is not too simple a project. In such 
icationc the requirements that a filter 
t fulfill, in addition to the proper itn- 
tn'e and cut -off frequency, include 

.ified maximum dissipation in the 
usmission range, the number of db 
ease in attenuation that must take 

ill a specified number of cycles in 
vicinity of cut -off, and specified mini- 

db attenuation at specified irequen- 
in the attenuation hand. These are 

few of the requirements that must 
let 
e fundamentals ' hi4 h ha%e ben 

reef in this treatment of filter tet- 
ks are those upon which the general 
iect of filters is based. The formulas 
n and the design principles discussed 

Or be 11sh1 at a basis for the design and 
Nstructlon of filters, the performance of 
Mrh should prove satisfactory for gen- 
et mt. 

"Cole Steel Equipment" specializes in tough sheet 

metal assignments as well as boxes, chassis, and 

instrument housings. Whether your blueprints call 

for extreme precision or gauge limits, we're geared 

to design, fabricate and finish exactly to specifi- 

cations. Whatever your problem, let us help you. 

COLE STEEL OFFICE EQUIPMENT 
will again be available 

after the war 

COL 
STEEL EQUIPMENT COMPANY 

349 Broadway, New York 13, New York Factory: Brooklyn, New York 
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 ONE CENTRAL SOURCE FOR 

Zeal-619 1/(4e4 od 

RESISTORS &RHEOSTATS 

STOCKS ON HAND FOR 

/'OU get the very type of units you re- f' quire ... in the shortest time possible 
. . . from Allied. All the well -known 
makes such as OHMITE, MALLORY, 
IRC, CENTRALAB, and SPRAGUE are 
concentrated here under one roof. In stock 
are fixed, adjustable, precision resistors 
-rheostats- potentiometers -volume 
controls -for all kinds of applications. 
This complete, centralized service sim- 
plifies and speeds procurement for in- 

dustry, government and 
laboratories. You save 
hours, days and effort. 

Helpful 

BUYING 
GUIDE 
Available 

on Request 
Write for if! 

I 
I 

I 
N 

I 
I 
I 
I 
I 
I 
I 

I 

EVERYTHING IN 

ELECTRONICS & RADIO 

It's faster, simpler to 
get all your electronic 
and radio supplies from 
this one central source. 
We carry the largest 
and most complete 
stocks of parts and 

¡ equipment under one 
roof ... ready for im- 
mediate shipment. 

Our close contact 
with all leading man- 

s ufacturers aids pro- 
curement. Engineering 

I 
I 
I 
I 
I 
I 
I 

Thousands Call ALLIED First I 
Write, Wire or Phone 

HAYmarket 6800 service is available. 

ALLIED RADIO 
C O R P O R A T I O N 

833 W. Jackson Blvd. Dept. 31 -D -5 Chicago 7, Illinois 
SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA 
Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo -Cell Equip- 
ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments, 
Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers, 

Switches, Coaxial Cable, Wire, Soldering Irons, Microphones, Speakers, Technical Books, etc. 
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TELEVISION STUDIO INSTALLATI 

(Continued from page 50) 

can then at least be sure that the re 
ulated power supply has a very la 
internal impedance and will probab 
be satisfactory for use with a vidi 
amplifier. 

Deflection Generator 

A final point to note is the icon 
scope horizontal deflection generate 
The rapid return stroke in the case c 

horizontal deflection tends to set tb 
yoke and output transformer into osci: 
lations ; the resonant circuit is repr 
sented by the total reflected inductanc 
and the distributed capacity of th 
windings, as presented to the tube. 

One method of squelching thes 
clamped oscillations that occur durin 
the forward stroke is to use a sel' 
biased diode across the primary of t 
output transformer. The diode auto 
matically becomes conductive durin 
the forward stroke and damps out thes 
oscillations. A diode with a sufficien 
ly high perveance is therefore ind 
cated. 

Another method, employed by th 
English, is to use a tuned trap circu 
to absorb these oscillations. So 
questions may be raised as to its effe 
tiveness when large deflection curren 
are to be handled, as in the case 
American tubes that do not have 
constricted portion at the end of t 
neck for the deflection yoke. 

A third method is to use the outp 
tube as the damping means. The ave 
age triode, if used, does not have 
sufficiently low n, to make the circ 
critically damped. However, if 
verse voltage feedback is employed, t 
apparent r can be reduced to a valu 
sufficiently low to accomplish this r 
suit, even if a pentode tube is e 
ployed. 

One simple method has been sug 
gested by Goldmark.* A resistance an 
a suitably large blocking condenser an 
connected between the plate and grit 
of the output tube. The latter is 
6L6 beam power tube of high rp, b 
the feedback reduces this to a suitabl 
low value. Although more saw -toot 
excitation is required because of th 
inverse feedback, such increased e 
citation is readily available. 

The circuit is shown in Figure 9, 
solid lines (page 50). The first tube, 
the left, merely amplifies the rectan 
lar pulses coming in on the coaxial lin 
The second tube from the left is kno 

(Continued on page 74) 

*P. C. Goldmark, E. R. Piore, J. M. Hol 
wood, T. H. Chambers, and J. J. Reeves, C 
Television -Part II, Proc. IRE; Sept. 1943. 
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HEINTZ and KAUFMAN 

takes the lead in solving 

a problem which has plagued 

the equipment designer 

Heintz and Kaufman is establishing a stand- 
ardization policy which will be heartily wel- 
comed by all who design and service electronic 
equipment. 

From now on., whenever you engineer your 
equipment around Gammatron tubes you can 
be sure that identical replacement tubes will 
be readily available throughout the life of that 
equipment! 

Thus while Heintz and Kaufman will con- 
tinue to develop new and improved Gamma - 
trons, these advapcements will never embar- 
rass the equipment manufacturer since they 
will not result in the discontinuance of any 
Gammatron type. 

We are starting this program off by stand- 
ardizing the specifications for 22 Gammatron 
types, the outstanding products of our 17 years 
of tube research and development. 

The electrical and physical uniformity and 
quality of these 22 types will be maintained 
at the level of Joint Army and Navy specifica- 
tions. We feel that these specifications are suf- 
ficiently high to serve as a sound basis for our 
standardization policy. 

With the establishment of this progressive 
policy, Heintz and Kaufman Ltd. is taking the 

BUY WAR 
BONDS 

lead to end the problem you have always faced 
of redesigning equipment in production be- 
cause of variations in type characteristics, and 
to prevent the premature obsolescence of 
equipment from the same cause. 

Here are the 22 types of Gammatrons which 
we pledge will be available during the years 
ahead, always conforming to the same high 
specifications : 

14 TRIODES: HK -24, 24G, 54, 254, 354C and 
E, 454L and H, 654., 854L and H, 1054L, 
1554, 3054. 

1 PENTODE: HK -257B. 
4 HIGH VACUUM RECTIFIERS: 11K -253, 953B, 

D, and E. 
3 IONIZATION GAUGES: VG -2, VG -24G, 

VG -54. 
Our advertisement next month will contain 

additional data on the above types, and will 
also include a list of Gammatrons available 
primarily for replacement use. 

Have you written for 
the specification sheet on the ii 

HK -1054 Gammatron? 

f 

HEINTZ AND KAUFMAN LTD. 
S O U T H S A N F R A N C I S C O C A L I F O R N I A 

ma/elm« 74e4., 
Export Agents: M. Simons & Son Co., Inc. 25 Warren Street, New York City, N.Y., U. S. A. 
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Road elevations along east radial. Country in this area is of the rolling type with 100 -foot hills located approximately pproximetely every mile 
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f 

INTENSITY TEST 
MOST interesting series o 
v -h -f field tests were conducted 
during the month of February 

by FCC engineers, with Ralph J. 
Renton of the engineering department 
in charge. The tests were conducted 

I 

by RALPH G. PETERS WHAS transmitters with inputs t' 
1300 and 250 watts respectively, wit 
no modulation, and vertical half -wavy 

in the rolling country of Louisville, and horizontal half -wave 100' to 
Kentucky on 45.5 and 91 mc, using antennas. The plotted results, Figu 

Figures 1 (below) and 2 (right) 
Figure I, plot results for east radial; 660' transmitting antenna height; 
polarization, vertical; 7' receiving antenna height; power, 1 kw. Fig- 

ure 2, west radial results with conditions identical to east radial. 
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It contains complete information on recent C. T. C. 

radio and electronic components designed to 
speed production and improve the performance 

of precision equipment. 

You'll discover how the new line of C. T. C. Termi- 
nal Lugs and Swaging Tools saves time and 

money through faster, cleaner assembly. It con- 
tains specifications for C.T.C. Crystals and facts 

about a thumb -size I -F Ultra -High Frequency 
Transformer. 

You need this book for your files. Write foryour copy today. 

CAMBRIDGE THERMIONIC CORPORATION 
442 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 
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STANDARD TRANSFORMER CORPORATION 
1500 N. HALSTED ST., CHICAGO 22, ILLINOIS 
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1 to 4, were offered to the FCC du 
ing the February -March hearings i 

Washington to aid in assigning f -1 

and television frequencies. 

Renton's Analysis 

Discussing the tests, Mr. Rento 
said : "The horizontal antennas wet 
oriented to provide a maximum sign:. 
in the direction of the radials. T 
radials chosen for the test were ar 
proximately due east and due west C 

the transmitter. The east radial co 
sisted, for the most part, of rolli 
country with 100 foot hills locat-,i 
approximately every mile or tw 
There were a few valleys with dro.; 
of approximately 200' and at Fran I 

fort, Kentucky, a drop of 400' in 
miles. 

"The terrain of the west' radial wa 
relatively smooth for the first 2( 

miles ; however the city of Louisvill, 
is centered at about 19 to 20 mile: 
from the transmitter. A slight hums 
was noticed at 22.5 miles. This wa& 

caused by the bridge over the Ohic 
River. At 28 miles the terrain i: 

quite rugged. 

Measurement Equipment 

"All field intensity measurement 

1 OUT OF 6 ADULTS 

le. 

DIES OF 

CANCER 
YOU MAY BE THE ONE 

GIVE! 
Eminent scientists lack funds for 
experiment . .. cancer clinics are 
starved for equipment ... money 
is needed to care for advanced 
cases. 

Five million dollars a year might 
cut the deaths from cancer. Might 
save you, one dear to you. Yet 
Americans give less than one 
million dollars. Do your part! 
Send us anything from 100 to 
$1,000. Every bit helps! 

If you are a resident of the Met- 
ropolitan area of New York, 
send your contribution to New 
York City Cancer Committee, 
130E. 66th St., N.Y. 21,N.Y. 

AMERICAN CANCER SOCIETY 
350 Fifth Avenue, N.Y. 17 N.Y. 
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YOU NEED hdllioiiflEr5 EQUIPMENT 

in high frequency development work 

The new Hallicrafters AM /FM receiver, Model S36, de- 
signed for maximum performance on the very high frequencies. 
Provides continuous frequency coverage from 27.8 to 143 Mc. 
Covers old and proposed new FM bands. 

Rail and motor lines, maritime services and 

universally expanding aviation are planning 

new or improved communications systems to 

keep up with the forward pace. In these and 

many other fields of science there is an urgent 

demand for the latest developments in very 

high frequency and ultra high frequency ap- 

paratus. In your work in these fields, look to 

Hallicrafters for advanced communications and 

electronics equipment. 

tizof. BUY A WAR 
BOND TODAY! 

THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 
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ROAD MILES 

Road elevations along west radial. This terrain is relatively smooth 
for the first 26 miles; from 28 miles on, terrain is quite rugged. 

were made with an RCA model 301A 
meter installed in a Pontiac coupe. 
The instrument was arranged to actu- 
ate a model AW, 5 -ma Esterline 
Angus recorder. The recorder chart 
feed mechanism was driven by the 
car speedometer cable at a chart speed 
of exactly 5" per mile. 

Plot Methods 

"Each mile (or less) of the chart 
was analyzed for the value of field 
exceeding 50% of the distance. This 
value of field obtained was corrected 
for 1 -kw radiated power and plotted 
as a single point on the field intensity 
versus distance -curve sheet. 

"In order to obtain radiated power 
by the most direct means it was 
necessary to determine the plate in 
put power to the final stage, com- 

pensate for final stage efficiency, and 
subtract coaxial -cable loss and trans- 
mission line standing -wave loss. The 
plate input to the final was measured 
by d -c meters. 

Transmitter Efficiency 

"The efficiency for both the 45.5 
and 91 -mc transmitter was determined 
by the staff of WHAS previous to 
this survey as 50%. The determina- 
tion was made by a dummy -antenna 
load. The antennas were fed through 
copper coaxial cable, /" outside di- 
ameter and /" inside conductor di- 
ameter. The loss for this line was 
determined from tables as 2.1 db per 
1000' for 45.5 mc and 3 db per 1000' 
for 91 mc. An additional 20% trans- 
mission line loss due to standing 
waves was determined by the WHAS 
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staff previous to this survey. ! 

"It is believed that the power - 
correction factors used were reason-i 
able ; however any variation of true 
power radiated over that calculate& 
will move the 91 and 45.5 curves up1 

or down essentially the same amount 
The change would be slight even with' 
a considerable error in calculate& 
power because the field intensity, 
varies as the square root of the power ! 
ratio. 

"Receiving antenna heights were 71 

for vertical polarization and 10' foil 
horizontal polarization. In order to 
properly interpret the curves for 
broadcast reception the plotted values, 
should be modified by a suitable 
height -gain corection factor for refer- 
ence to the standardized 30' receiving . 

antenna height." 

Figures 3 (left) and 4 (below) 
Figure 3, east radial tests with 100' transmitting antenna and 7' receiving{ 
antenna. Figure 4, west radial tests; conditions same as east radial tests; 

polarization, vertical; power, 1 kw. 

V -fl -F TRANSMISSION TESTS 
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M,oGE,= tiIM 
AS A TOP producer of radio and electre., 
tubes, National Union makes hundreds of 
types -from thumbnail miniatures to giant 
cathode -ray, transmitting and power tubes. 

From National Union Research Labora- 
tories have come an impressive number of 
entirely new types of tubes with special 
characteristics to meet new requirements, 
particularly in the ultra -high frequency 
regions. N. U. scientists have developed 
new materials ... for example, new cathode 

coatings for high emission efficiency. They 
have devised new precision manufacturing 
methods to produce quality tubes in quantity 
-fast! They have created new standards 
for tube performance and useful life under 
rigorous battlefront conditions. 

After the war, you will want tubes like 
these, which embody advanced scientific 
techniques ... more efficient, longer last- 
ing tubes engineered to your new needs. 
Count on National Union. 

NATIONAL UNION 
RADIO AND ELECTRON TUBES 
NATIONAL UNION RADIO CORPORATION NEWARK 2, N. J. 

COMMUNICATIONS POR 
1945 
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ANDREW 
irlowskirtar.ta 

FOR TRANSOCEANIC RADIO COMMUNICATION 
You need quality equipment for 
reliable, uninterrupted radio 

communication across oceans and 
continents. That is why radio engi- 
neers specify ANDREW antenna 
coupling transformers and coaxial 
transmission lines when designing 
rhombic antenna systems. 

For highest efficiency and most suc- 
cessful rhombic antenna operation, the 
antenna coupling circuit must have a 
broad frequency response and low 
loss. To meet these requirements, 
ANDREW engineers have developed 
the type 8646 rhombic antenna cou- 
pling transformer, illustrated below, 
to assure fullest utilization of the 
advantages of the rhombic type an- 

tenna. Losses are less than 2 decibels 
over a frequency range from 4 to 22 
megacycles. 

Type 8646 unit transforms the 700 
ohm balanced impedance of the an- 
tenna to match the 70 ohm unbalanced 
impedance of the line. Unusually broad 
band response is achieved by using 
tightly coupled transformer elements 
with powdered iron cores of high 
permeability. This unit is contained in 
a weatherproof housing which may be 
mounted close to antenna terminals. 

Transformer unit 8646 is another 
expression of the superior design and 
careful engineering that has made 
ANDREW CO. the leader in the field 
of radio transmission equipment. 

WRITE FOR BULLETIN NO. 31 giving complete 
information on this new radio communication unit. 

ANDREW CO. 
363 EAST 75th STREET 

CHICAGO 19, ILLINOIS 
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TELEVISION STUDIO INSTALLATIO, 

(Continued from page 66) 

as the discharge tube. Its grid is fe 

the rectangular pulses from the fir 
tube, and these pulses key in the to 
(otherwise biased beyond cutoff du 
ing the other alternation). When t 
tube is keyed in, it discharges. co 
denser C,, which otherwise charg 
through R, from the B supply. T 
voltage across C1 is therefore of sa 
tooth shape of predetermined forwar 
and return strokes. 

This voltage is used to drive the 

6L6 tube, which in turn passes a saw 
tooth current through the deflectio' 
yoke via the output transformer. Th 
voltage developed across the yoke 
and hence reflected back to the tube 
is approximately rectangular in shape 
if the current through the yoke is saw 
tooth in shape. Some of the voltage 
across the primary of the output trans 
former is fed back via C3 and R2 td 

the grid circuit, thereby reducing th( 

r of the tube to a sufficiently low valut 
to damp out any oscillations that migh, 
occur in the output transformer ant, 
yoke. Cs is made large enough (about 
.001 mfd) so that its reactance is neg. 
ligible to the a -c voltage developed. It. 

merely blocks the high d -c voltage 
from the grid of the tube. 

The percentage of the voltage fed 

back depends upon the relative mag- 
nitudes of R2 as compared to that of 

the impedance between the grid and 
ground. Ordinarily this feedback cir- 
cuit as described is satisfactory. In 

the case of the iconoscope deflection 
amplifier, difficulty was experienced 
in damping out the oscillations. This 
may have been due to the fact that the 
iron -core iconoscope deflection yoke 
had too low an impedance for the 
standard output transformer (RCA 
#9836) available at the present time. 

Feedback -Ratio Control 

An inspection of Figure 9 reveal 
that the impedance between the grip 
and ground is Rg, paralleled by th 
series combination of Cg and C,. (I 
may be assumed that R, is a negligible 
shunt across C, at the frequencies i 
volved.) Hence the impedance betwe 
the grid and ground decreases as thi3 
frequency goes up, whereas R2 r 
mains constant in magnitude. This i 

turn means that the feedback ratio if 

less for the harmonics in the rectangu+ 
lar wave across the primary of th 
output transformer than it is for th 
fundamental component. 

It was therefore felt that a mo 
nearly equal amount of feedback to 

(Continued on page 76) 

) 
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IS YOUR HAT IN 
THE TELEVISION RING? 

Television promises unprecedented profit and 

prestige to men of vision and energy. Tele- 

vision will be tomorrow's highroad to local and 

national leadership. 

If you plan to toss your hat in the Television 

ring, arrange now to assure both early postwar 

delivery of your telecasting equipment and the 

proper training of your Television station's 

operating personnel. Both equipment and staff 

training are provided for in DuMont's Equip- 

ment Reservation Plan. 

DuMont- engineered telecasting equipment has 

rugged dependability and practical flexibility; 

will be designed for economical operation and 

is realistically priced. These facts have been 

spectacularly demonstrated by more than 4 

years' continuous operation in 3 of the nation's 

9 Television stations. 

Furthermore, a pattern for profitable station 

design, management and programming has been 

set at DuMont's pioneer station, WA B D New 

York ... a pattern and backlog of Television 

"know -how" which is available to prospective 

station owners. Call, write or telegraph today. 

Copyright 1945, Allen B. Dumont Laboratories, Inc. 

ALLEN B. DuMONT LABORATORIES, INC., GENERAL OFFICES, 2 MAIN AVE.. PASSAIC, N. J,I 
TELEVISION STUDIOS AND STATION WABD. 515 MADISON AVENUE. NEW YORK 22, N. Y. 
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Now -- "World's Smallest Transformers" 

Can be Produced to Meet Your 
Own Exacting Design Requirements 

One of these new Permoflux midget transformer 
types may be the complete answer to your space 
or weight problem. Available unshielded, shielded 
or hermetically sealed, they provide exceptional 
operating efficiency and uniform frequency response. 

The same Permoflux engineers who developed 
these transformers, using new materials and manu- 
facturing methods, are ready to assist in designing 
a unit for you. Write for technical catalog listing 
transformers, speakers, headphones and other 
Permoflux acoustical products. 

BUY WAR BONDS FOR VICTORY! 

PEItMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 
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components of the wave could be ob 
tamed if R. was shunted by the prope 
size of condenser, C,, shown in dottec 
lines. Presumably, best results woulc 
be obtained if the impedance of boa 
parts of the feedback circuit were madd 
of the same kind; i.e., if the time con; 
stants C.R. and RgCgC, /( CO' 
were made equal. 

Adjustments were made experi- 
mentally, by varying C2. When the 

optimum value was employed, the rip- 
ples in the longer flat portion of the 
rectangular voltage wave were prac -, 
tically eliminated, and satisfactory 
horizontal deflection was obtained.4 
Similar benefits were obtained for they 

horizontal deflection circuits of the . 
monoscope and the picture tube, al- 
though these were fairly satisfactory; 
even if R2 alone was employed. 

Credits 
The writer wishes to express his 

appreciation for the help and coopera- 
tion afforded by P. D. Wickre, CREI! 
instructor in television, and to E. Hi, 
Rietzke, president of Capitol Radio 
Engineering Institute, under whose di- 
rection this work proceeded. 

BRITISH ARMY TRANSCEIVERS 

Above, transceiver 38, covering 7.3 to 8.9 mc. 
Output is .2 watt. Below, model 22, with fre- 
quency range of 2 to 8 mc, in handcart used 

during amphibious operations. 
(British Official Photos; 

Crown Copyright Reserved) 
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(EL iÁstar# ini' 
"ófa / /tradj/' 

A FAMOUS PAIR 

The Gates 3- channel portable remote 

amplifier for alternating current or bat- 

teries. 

The Gates Remote Conditioner for sin- 

gle microphone remote pick ups, A.C. 

operated. 

Remote Pick -Up 

Amplifiers 
This famous pair is truly "a Jack of all trades" ... for they 
have been "Aces" in doing an outstanding job of remote 
broadcasting from Maine to Pango Pango -from Macy's win- 
dows to Montana's mountains -from Sandlot ball games to 
World Series -from Presidents to Prime Ministers. For more 
than a decade Gates Remote Amplifiers have served broad. 
casters for every need and purpose. From year to year they 
have been modernized, but in efficient performance they still 
remain the same in name, type number and service. 

Here's what one broadcaster writes about his Gates 
DYNAMOTE: " -My Gates Dynamote is so much superior 
to my studio speech system quality, that I have discarded 
my studio equipment until new equipment can be obtained." 

Another wrote: "-I am using my Gates Dynamote as 

standard for overall frequency response for the entire trans- 
mitting plant." 

This, plus the fact that Gates Remote Conditioners are used 
in nearly every U. S. broadcast station for single mike pick- 
ups, is proof that this famous pair has been engineered for 
efficiency and economy. This is why Gates Remote Amplifiers 
are now in use in every theatre of war, bringing to America's 
loud speakers the war events from the place where history's 
biggest news is taking place! 

Wartime restrictions do not allow the sale of new broadcasting equipment 
without priority, therefore, this equipment is presented merely to acquaint 
you with Gates' current developments. 

Ask About Our Priority Plan for Prompt Delivery 
When Gates Equipment Is Again Available. 

RADIO COMPANY, Quincy, Illinois, U.S.A. 
MANUFACTURERS OF RADIO BROADCAST TRANSMITTERS, SPEECH EQUIPMENT, ANTENNA TUNING AND PHASER UNITS, 

AMPLIFIERS, REMOTE EQUIPMENT, BROADCAST STATION AND TRANSMITTER ACCESSORIES 
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FIRST PRIZE DESIGNS 
IN WGN AIR THEATRE CONTES 

IN designing the new WGN theatre 
we provided . for all postwar de- 
velopments in materials, air con 

ditioning, lighting, television, f -ni and 
improvements in the present type of 
broadcasting. 

In addition we included new meth- 
ods of accommodating scenery, prop- 
erties, sponsors' products, sound ef- 

fects, musical equipment and other 
miscellaneous items. 

As all utilities, such as steam, 
water, gas, sewer, electricity, are ob- 
tainable from the main plant of the 
Tribune Tower or the adjoining 
streets, it was decided to eliminate 
the boiler room on the lower level. 
together with chimney or stack for 

by 

ARTHUR FREDERICK ADAMS 

and 

WILLIAM F. CLARK 

Cross -sectional view of the proposed WG 
radio -television studio theater designed 
Arthur Frederick Adams and William 
Clark, winners of the $10,000 contest. Th 

large stage measures 94' in width and is 7 
deep. Large control booth for video broa 

casting is located under the balcony. 

the entire building. This will elim 
inate noise and provide more spac 
for storage of properties, scenery se 

Competition specifications call 
for a large studio theatre of 2, 
seats and 'smaller studio theatre wi 
600 seats. The problem was co 

(Continued on page 80) 

Fine instruments 
produced in volume 

with quality first . . . 

to last. 
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ELECTRICAL INSTRUMENT 
BLUFFTON, OHIO 
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STANDARD, MIDGET 

N\,,,,,,.,,, 

Í 

For more than two .decades the name 

CENTRALAB on a volume control has been a 

synonym for QUALITY. 

The long wall -type resistance sector, the smooth 

performance and the satisfactory operation of 

these controls are in no small measure responsi- 

ble for the fame of Centralab. Whether for orig- 

inal equipment or replacement always specify 

CENTRALAB Radiohms 

Division of GLOBE -UNION INC., Milwaukee 

Producers of VARIÁBLE RESISTORS - SELECTOR SWITCHES - CERAMIC CAPACITORS, 
FIXED AND VARIABLE - STEATITE INSULATORS - SILVER MICA CAPACITORS 
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YOU GET IN A 

DUPLEX SPEAKER 

A smooth 40 cycle low bass 

response, 15,000 cycles 
plus in the high frequency 
range is all any engineer or 
listener can ask for in high 

quality sound reproduction. 
Add a 60 degree angle of 
horizontal distribution ... a 

40 degree angle of vertical 
distribution and you have 
more than you ask for in 

sound reproduction. You 
enjoy them all in the Duplex 
speaker. The SPEAKER that 
REVOLUTIONIZES the 
methods of sound REPRO- 

DUCTION. 

SEND FOR BULLETINS 

1210 TAFT BLDG., HOLLYWOOD 28, CALIF. 
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WGN AIR THEATRE 

(Continued from page 78) 

paratively simple for the smaller studio 
theatre since broadcasting and trans- 
cribed television programs from films 
were assumed as the type of enter- 
tainment to be used. The larger 
studio offered many problems, for we 
assumed the presentation of large - 
scale productions such as light and 
grand opera, or grand opera with 
costumes and full scenery, or live - 
talent shows with television and mo- 
tion pictures , or transcribed tele- 
vision. 

Television Problems 

Televising live -talent programs re- 
quires a relatively large stage area, 
which must be acoustically treated, 
soundproofed, air conditioned, wired 
for equipment, and otherwise con- 
structed in a very special way. We 
have found that two or more studios 
are required for such production, to 
provide for rehearsals, with scenery 
setups to be left in place ; the actors 
and action shifting from one studio 
to another. The movie industry uses 
fixed sets, and practical television ex- 
perience points in the same direction. 
Shifting from scene to scene must 
be completed in a fraction of a sec- 
ond and 'noiselessly. Thus moving 
stages did not seem to be practical. 

This trend of thought, due to space 
requirements, could not be applied to 
this problem. So we have reversed 
the idea. Instead of the usual painted 
fixed sets for background scenes, we 
propose projected background scenes 
using plastic fireproof curtains low- 
ered from the top of the studio stage. 
Rear projectors with wide angle lenses 
can be used, thus eliminating moving 
or shifting of scenery and cutting 
down noise. 

Scenery Provisions 

The design calls for mobile, folding 
scenery for backgrounds of sets easily 
and noiselessly moved and stored, re- 
maining fixed during the televisioning 
by cameras. These properties, spon- 
sors' products, with or without sec- 
ondary backgrounds, are to be placed 
on five hydraulic operated lifts to be 
raised from lower level to the stage 
at the proper time for rehearsals and 
previews. The use of 3 cameras, 
operated separately or simultaneously, 
is planned. Staggering programs be- 
tween the large and small stages and 
other studios on the upper floors, 
should provide sufficient time to re- 

NpRVEYs 
complete radio 

and electronic service 
includes: 

ruTL_ 

u 

ha 

so 

be 

thi 

re 

1D 

Extensive stocks ... 
of critical radio and elec- 
tronic components ... meters, 
resistors, capacitors, trans- 
formers, test equipment . . . 

and hundreds of other scarce 
parts and equipment. 

4 "We-find-it-for-you 
department ..." 

a staff trained to obtain the 
goods you specify, or, if that 
is impossible, to suggest an 
equally effective substitute. 

ct 

Priority problem 
specialists ... 

and technical advisors who 
have the advantage of "know- 
ing-it-all"... but who are 
helpful and courteous in 
teaching it to you. 

Prompt deliveries ... 
that needs no amplification. 

71,44,44 /4. each ardu made ie 

aced.../:441.a ev du frgofrcn fraostt . 

Phone Orders to LOngacre 3.1800 

T * 1'1 T TTIT 
RADIO COMPANY 

V h 
103 WEST 43rd ST., NEW YORK 18, N. Y. 
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,et the television studio stage for a 
iifferent television show following 
he first one placed on the air. 

tage Size 

Competition data prescribed that 200 
usicians and actors would occupy 
e stage. Present television cameras 

ave a rather narrow angle of view 
o that for wide scenes, they must 
e located rather far away. With 
is as a yard stick of measurement, 
e set the length at approximately 

00', the width at approximately 70'. 
he higher the studio stage, the more 
asily the correct acoustics can be 
aintained. Also, it is necessary to 

How for lights and other fixtures, 
ack drops and scenery flats. The 
eight should be approximately 50'. 

4udlence Problems 

Elimination of audience space ap- 
,cars to be the trend in television 
Audio design. The desirability of 
,uch provision is an open question. 
Most do agree that television pro - 
;rams are not as well adapted to 
audience viewings as are audio pro- 
grams. Cameras and camera men, 
lights, etc., obstruct the view of the 
audience. 

Seating Arrangements 

In this design, we have provided 
2,000 seats arranged so that the au- 
-Bence can view part of the actual 
activities of television behind the 
scenes and the remaining part from 

screen above. 
The other facilities, such as the 

ontrol booth, film projection room, 
re located under the balcony. This 
rovides a wide stage view by the 
rogram director .and the short throw 
or projectors to the screen on the 
tage. 

elevision Control Booth 

In the television control booth we 
have proposed the placement of the 
monitor console for previewing the 
pictures ; 3 cameras on dollys are lo- 
cated on stage. The program director, 
and video and audio console operator 
overlook the monitor console in this 
room. All camera operators will be 
under the control of those in this booth 
via earphones. Another member of the 
staff will control the lighting of the 
overhead lights. 

Projection Room 

Adjacent to this control booth, we 
plan to have the projection room and 

(Continued on page 84) 

EPie",49 OC1a ECUS ifome Soo«e't 

evia WAR BONDS... 

It's squarely up to us at home to finance the 

weapons of war as well as to build them. This 

is America's challenge. Here at ADC, we are 

exerting our energies to produce the finest 

communication components- and invest in as 

many War Bonds as possible. Believing that 

most Americans share our thoughts, we ask 

you to join us in this pledge -"Let us all 

continue purchasing War Bonds to the limit 

and bring our boys home sooner to a peaceful 

and economically sound country ". 

2833 13th Ave. S., Minneapolis 7, Minn. 
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VETERAN WIRELESS OPERATORS ASSOCIATION NEWS; 

W. J. McGONIGLE, President RCA BU!LDING, 30 Rockefeller Plaza, New York, N. Y. GEORGE H. CLARK, Secretary 

Personals 

IFE member Charles W. Horn, a 
veteran member of the Naval 

J Reserve was recently promoted 
to the grade of Captain. He will con- 
tinue his post as an assistant to the 
Director of Naval Communications, 
VWOA honorary member Rear Ad- 
miral Joseph R. Redman. Formerly 
director of development and research 
with NBC, Captain Horn plans to 
enter the Latin -American radio field 
after V- Day.... There is at least one 
former professional wireless operator 
among the FCC Commissioners, E. K. 
Jett. Mr. Jett, who was formerly FCC 
chief engineer, is a pioneer wireless - 
man. We were pleased to have him 
with us at our twentieth anniversary 
cruise. . . . Congratulations to our 
number one life member, Brig. General 
David Sarnoff, who was awarded a 
special citation at the recent One 
World dinner in New York for his 
outstanding contributions to interna- 
tional good -will through the medium 
of wireless communications.... Hon- 
orary member William S. Paley, for- 
merly president of the Columbia 
Broadcasting System, was recently 
commissioned a Colonel in the Army 
of the United States on the staff of 
General Eisenhower. Congratulations, 
Colonel Paley.... Current events in- 
dicate why life member Lt. Comdr. 
V. H. C. Eberlin, with the Aircraft 
Carrier Task force now attacking Jap- 
anese home islands, is too busy to keep 
us informed of latest developments. 
When the next lull comes, and that 
doesn't appear probable for quite a 
while, we should like to have a bit of 

news, VHC. Good luck. . . . On 
March 5, 1945, the 38th anniversary 
of the reception of Dr. de Forest's first 
broadcast by life member A. F. "Steve" 
Wallis, the program was dramatized 
over WLIB, a station in the city where 
a "tree grows." "Steve" was inter- 
viewed by Tom Kennedy, radio editor 
of the New York Times. At the time 
of reception Comdr. Wallis was a wire- 
less operator at the New York Navy 
Yard, in Brooklyn.... We mourn the 
loss of pioneer wirelessman Arthur 
Nilson, president of the Nilson Radio 
School. Our sincere sympathies to his 
family.... Honorary member Neville 
Miller, former president of NAB and 
for almost a year with UNRRA in the 
Balkan theatre, will return to the 
United States shortly. Mr. Miller has 
always been most cooperative in 
VWOA activities. Welcome home, 
NM.... Veteran member Edwin W. 
Lovejoy was promoted to the rank of 
full Commander in the Naval Reserve 
as of the first of the year and trans- 
ferred to the Philadelphia Navy Yard 
from the West Coast. Congratulations 
Commander Lovejoy. Let's hear from 
you more often.... Our grateful ap- 
preciation to George H. Clark for his 
splendid contributions to the twentieth 
anniversary year book, a 124 -page 
brochure with a complete history of 
VWOA from then 'til now. A dollar 
to us at headquarters to cover cost of 
packaging and mailing will bring you 
a copy.... From Rear Admiral Joseph 
R. Redman, Director of Naval Com- 
munications, we have received a con- 
gratulatory message saying : "I do 
wish to take this opportunity to extend 
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The United Wireless 
Telegraph Company 
(De Forest) station 
BH in Quincy, Mass., 
May, 1911. The sta- 
tion, covering the Bos- 
ton district, was op- 
erated by Art. A. 
Stockellburg, "Sy ", 
(seated) and Ken Rich- 
ardson, "R ", (stand- 

ing). 

my good wishes to the association ; 

well as my desire to see your orga) 
ization grow and prosper during tl 
next twenty years." Thank you, A(' 

miral Redman.... A most interestin 
note has come in from honorary pres, 
dent Dr. Lee de Forest. He says i 

part : "Don't let it happen, Bill, as 
has usually in the past, that, hay' 
extorted from me my annual addre 
before the VWOA banquet, you desi 
from any further letter writing unti 
the next crisis shall arrive next Janu$ 
ary." Sincere and heartfelt thank 
for your grand message, Doc. . . 

"Bill" Simon continues to do a grant. 
job as treasurer and executive secre 
tary of VWOA. His efforts in cone 
nection with our twentieth anniversary 
were particularly commendable. . . 

Our congratulations to life member C. 

J. Pannill, Radiomarine president, an4 
our many VWOA members in the 
company on receiving a fourth star for 
their Army -Navy "E" flag. . . . Ted 
McElroy has shipped out as a radio 
operator on a merchant ship. He say 
that there's a shortage of key poun 
ers and he is happy to be able to pit 
in and lend a hand. A round of a 
plause to you, Ted, for your splend 
spirit ! 

Perpetual Calendar 

VETERAN member Lt. Comdr. 
Willard E. Edwards, U. S. N. R., 
has during his spare moments in 

the Pacific theatre of war developed a 
new perpetual calendar. It has won 
wide acclaim in civil and military cir- 
cles. Even the Congressional Record 
discusses it in a concurrent resolution ... "requesting that the President, at 
the conference for the conclusion of 
treaties of peace terminating the pres- 
ent war, urge upon the nations of the 
world represented at such conference 
the adoption of the Edwards perpetual 
calendar." We found the new calen- 
dar most interesting. Its adoption 
would provide that all anniversaries 
fall on the same day of the week every 
year, the first month of each quarter 
begin on Monday, the second month 
of each quarter on Wednesday and the 
third month of each quarter on Friday, 
perpetually. 

I 
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NATIONAL RECEIVERS ARE THE EARS OF THE FLEET 
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of this force. 

NIDFFICIAI U. 5. NAVY PHOTOGRAPH 

NATIONAL COMPANY 
NC-200 M A L D E N MASS, U. S. A. 

NATIONAL. RECEIVERS ARE IN SERVICE THROUGHOUT THE WORLD 
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FOR POST WAR REQUIREMENTS 
40 YEARS OF EXPERIENCE AT YOUR SERVICE 

. and makes it with a high degree of precision and 

cooperation born of our concentrated experience in 

meeting wartime's rigid requirements and schedules. 

From raw stock to completed items . . Willor serv- 

íacility tor planned production. 
ice embraces every 

?4e laate '2.c úed awe V c/ rtiord 
PANEL BOARDS 

METAL STAMPINGS 

MACHINE WORK 
PLASTIC PARTS 

MECHANICAL AND ELEC- 

TRICAL INSTRUMENTS 
TOOLS AND DIES 

W1110111 

BACK THE ATTACK BUY MORE WAR BONDS 
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WGN AIR THEATRE 
( Continued from page 81) 

camera room. The projection roo 
will be of fireproof construction evil 

separate means for ventilation direct 
to the outside. There will be one slit 
projector for stills and two 35 -m 
and two 16 -mm projectors. The pi 
ture will be projected through a 

opening in the wall to the require: 
number of cameras. 

R -F Control Room 

The r -f, a -f, etc., control rooms sera 
ing the large and small studio theatre 
will be centralized around the masts 
control room. 

Acoustics 

In the acoustics of the large studit 
stage, where scenes will vary from in 
timate living room shots to large e>ç 

teriors, a control of reverberation hai 
been included so that the studio can b;, 
very dead for exteriors and live enougl` 
for the illusion of interiors. For th 
audience area the walls, ceiling any 
rear of auditoriums will be acousti 
cally treated with perforated transite 
backed by rock wool. 

Outside Noise Control 

Sound isolation of the floors a 
walls for the, ground floor and pa 
of the lower level have been provid 
to shut out the noise of the traffi 
lake steamers and switch engines. 

Right and be- 
low: Cross -sec- 
tional view of 
wall and floor 
isolation de- 

sign. 

Felt and sound 
insulation ma- 
terial of J -M 
type are pro- 
posed in t h e 
floor isolation 
design. 

In the wall treatm 
an l -f acoustical tre 
ment panel will be I 

lowed by an h -f pa 
and then by a panel 
triple - tuned frequer 
characteristics. T h 

sequence repeats 
throughout. 

OETAIL 
FLOOR ISOLATION 
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Again it's HYTRON Easy on the Battery.' 

(41 

In mobile operation, the battery is the 
kingpin. Two -way police radio takes it out 
of the battery twenty -four hours a day. 
Conservation of battery power during 
stand -by periods is mandatory. 

Instant- heating Hytron tubes with thori- 
ated tungsten filaments came to the rescue 
of police radio. Only when on duty, does 
police radio equipment draw power when 
Hytron tubes are used. Filament and plate 
power go on together. 

And that's not all. The Hytron HY31Z, 
HY65, HY69, HY1231Z, and HY1269 are 
rugged. HY65 performance in two -way 

OLDEST 
EXCLUSIVE 

MANUFACTURER 

motorcycle police radio has proved this. 
Including 12 -volt filament tubes for marine 
applications, Hytron's instant -heating line 
is versatile. Concentration is on the R. F. 
beam tetrode - work horse of transmitting 
tubes - but also included is the HY31Z 
twin triode for Class B. One type can power 
a whole transmitter - R. F. and A. F. - 
thus simplifying the spares problem (e.g., 
Kaar Engineering transmitters built around 
the HY69). 

Wartime uses are bringing additions to 
the Hytron instant -heating line. Watch 
for future announcements. 

RADIO RECEIVING 
TUBES 

1111 

:)&rf= 

R. AO_ %0 ..EV ES:ilik to5 ` o ß e . 

MAIN OFFICE: SALEM, MASSACHUSETTS 

PLANTS: SALEM, NEWBU 
RYPORT, BEVERLY 

&LA VRENCE 

FORMERLY HYTRON CORPORATION 
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What type of micro- 
phone is best suited 
for e particular ap- 
plication? 

How can I convert 
the level of a micro- 
phone rated on the 
basis of milliwatts 
per bar to a level of 
volts per bar? 

What new typesof 
special purpose mi 
crophones have been 
developed for voice 
and sound transmis. 
sion? 

These and many other answers may be found in the 

NEW and COMPLETE 4k1CL CATALOG 

More than an exposition of microphone types. the new Electro- 

Voice Catalog provides a source of valuable information which 
should be at the fingertips of every sound man. It contains a 

simplified Reference Level Conversion Chart which marks the 
first attempt in the history of the industry to standardize micro- 

phone ratings. Several pages are devoted to showing basic 
operating principles of microphones ... offering a guide to the 

proper selection of types for specific applicätions. And. of 

course, every microphone in the lrlectro -Voice line is com- 

pletely described. from applications to specifications. 

Reserve your copy of the new 
Electro -Voice Catalog. Write today. 

OWL/ MICROPHONES 
E1EG7N0YOKE C0RVMAT1oN 129 SOUTH 6040 AV/NUR SOUTH HNC 24,1N014NA 
l.Pni, 0le.. 11140 a034 1..41 N 7e3 10. N T. U f A Cot1 A. 

PLATE CURRENT 

OSCILLATOR 

GRIO - 
CURRENT 

OvERGURREN7I 
RELAY ++ III 

o 

II' OS,I FILAMENT VOLTAGE 
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EXTERNAL -ANODE TRIODE 

(Continued from page 57) 

istic from the constant -current pla, 

characteristics, remembering that aft 
an assumed value of grid bias is to 
it will have to be altered when 
exact value of the d -c grid current 
been determined. Several successi 
analyses will have to be completed f 
each point on the dynamic charact 
istic, an extremely tedious job. lrh 

A feedback line which shows t 
ratio between the grid- excitation vo1+lla 

age fed back and the a -c component i 

the plate current will intersect the ti,r 
namic characteristic at a point P. f c 

intersection determines the upper lira 
of the operating line of the oscillato: 
The plate voltage is known, so that th., 
lower limit of the operating line 90 
be determined from the a -c componef,, 
of the plate current corresponding É 
the operating point P. The effect 
greater feedback is shown by the d 
ted line on the dynamic characterist 
A feedback value which is too snl 
for oscillation is indicated by f 
dashed line on this characteristic. 

A complete analysis of the open 
ing constants of the oscillator can ne 
be taken from the operating line whi ; 

has been drawn on the constant -cu 
rent characteristics. The grid circu 
becomes part of the load of the osci 
lator; hence the load impedance at 
the output power must be modified a 
cordingly. The power used in the gr 
circuit must be subtracted from tl 

output power, and consequently it w 
not be possible to obtain as high e£ 

ciencies with oscillator circuits as wi 
equivalent class C circuits. It shout 
also be noticed that the analysis a 
sumes that the grid voltage is exactl 
180° out of phase with the plate vol 
age. Any departure from this condi- 
tion will tend to reduce the efficiency 
of the oscillator. Because of the num- 
ber of dependent parameters in the 
oscillator design, the results are never' 
as accurate as in the design of ampli -' 
fiers using the same tubes. 

The class B linear amplifier is pass 
ing out of general usage in favor o 
more efficient amplifiers for modulate 
waves.' There are a number of ele 

th 

II 

o, 

rs 

'w. H. Doherty, A New High Efficien 
Power Amplifier For Modulated Waves, Pro 
IRE, p. 1163; Sept., 1936. 

Figure 6 

Circuit of commercial r -f heating pow 
generator. Power output is 25 -kw. 

(Courtesy FTR) 
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nic units in use at present employ - 
this type of amplification, so its de- 

n will be considered briefly. Re- 
ring to Figure 2, the line O A'B' 
resents the dynamic characteristic 
class B operation. We know that 
this type of operation the plate cur- 

t with no excitation is very nearly 
o, and that with excitation the cur- 
t flows over a half cycle. Also that 
h full modulation the grid excitation 

the plate swing doubles in value. 
ce any distortion will be due to op- 
tion in the range of saturation, it is 
irable to carry out the design for 

crest modulation condition, illus- 
ted by the line O'B'. The analysis 
ollowed in a manner identical with 
t of the class C amplifier. The plate 
tage swing and the grid excitation 

then halved and the operation 
ng the path O'A' is analyzed. The 
ernating component of the plate cur- 
t at carrier level should be corn- 
ed with the crest value for the re- 

ired two -to -one relationship. The 
wer output at carrier level should be 
actly one -fourth of the peak power, 
d the load should be the same. If 
se conditions are not met, a new 
st line will have to be established 

d another set of calculations carried 
t. 

It will be noted that the efficiency at 
rier level is very low compared with 
efficiency at full modulation. This 

akness of the linear amplifier is cor- 
ted in the Doherty amplifier, where 
carrier tube and a crest tube are 
ed, so that they both operate at high 
ciency. A proper analysis of the 

eration of this amplifier cannot be 
de in a survey paper of this type. 
rther information on operation and 

sign of these amplifiers should be 
tained from source materials.4. 

The high -power high -level modu- 
ed transmitters have been made pos- 
le by the development of class B a -f 
plifiers which produce large output 

wers with low distortion. While 
e design of these amplifiers pose 
any interesting problems, there is no 
equate short cut in the design which 
ill give operating characteristics and 
rves from which distortion might be 
lculated. Yet it is possible to rough 
t a class B design using the plate 
racteristics of the tube. Figure 8 

ows the circuit diagram of a class B 
f amplifier with the voltages and cur - 
nts indicated. On the plate charac- 
ristics, (Figure 9), a trial load -line 

erected with a slope which is the 
ciprocal of the load resistance. The 
int a is determined by the operating 

(Continued on Page 102) 

6Handbook of Tube Operation, Federal Tele- 
hone and Radio Corporation; p. 31. 

NOW OUR SIGHTS ARE SET 

Ever since the war began -and for some time 
previous -B & W engineering has been achieving 
in days what would normally have taken months. 
Production was quickly doubled and redoubled. 
Then it was doubled again. 

Somewhere along the line, we began catching 
up with the tremendous demand placed upon us 

or the coveted Army -Navy "E" burgee would not 
now be here. 

We're proud of this recognition. We were more 
than pleased when the Flag arrived -even though 
there was time for no more than a fervent 20- 

minute salute. There are still Air Inductors, vari- 

able capacitors and special electronic assemblies 
to be produced -in more intricate designs and in 
larger quantities than seemed possible only a few 
years ago. There are still stars to be added to our 
"E" burgee. There is still a war to be won! 

BARKER a WILLIAMSON 
AIR INDUCTORS VARIABLE CONDENSERS ELECTRONIC EQUIPMENT ASSEMBLIES 

235 FAIRFIELD AVENUE, UPPER DARBY, PA. 

Export: LINDETEVES, Inc., 10 ROCKEFELLER PLAZA, NEW YORK, N. Y., U. S. A. 
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EMBODYING the important advancements brought about by the war, the new 
RME 45 is now ready for those who want a really fine communications receiver. 

The RME 4S is the product of months of painstaking research and laboratory measure- 
ments which have collaborated to produce a receiver that betters performance, stability 
and ease of operation. In designing the receiver, not a single component has been 
neglected or overlooked. From the indirectly illuminated and non -fatiguing calibrated 
scale to the new accoustically designed speaker housing -the RME 45 is your post -war 
receiver! 

The indirectly illuminated scale is designed for hours of non -fatiguing operation. Like 
a vernier, the sharp, hairline calibrated scale -white letters on an optically black back- 
ground- enable the operator to log the frequency of the incoming signal accurately 
and effortlessly! 

One control activates the bandspread dial and main tuning dial simultaneously -to give 
you true electrical bandspread! 

Regardless of the contemplated shifts in amateur frequency allocations, your RME 45 
will not become obsolete because it bandspreads the entire spectrum from 550 KC to 
33,000 KC. 

In all, you will find the RME 45 a remarkable receiver -and well worth waiting for!* 

ADDITIONAL FEATURES 

Streamlined two -tone cabinet. 
Acoustically designed speaker housing. 
Relay rack mounting panel. 
Six bands, 550 to 33.000 KC. 
Automatlo noise limiter. 
Stability- temperature compensating padders 

and loctal tubes. 

Sind 
1933 

Relay control and break -in terminals. 

Signal level meter. 

Variable crystal filter. 
Bandspread- equivalent to 75 linear inches for 

180 degree sweep of main pointer. 

*Now sold on priority to essential services. 

every 

R 

FINE COMMUNICATIONS EOUIPMENT 

RADIO MFG. ENGINEERS, INC. 

.Aa,.h /', .%l%i.oi.J. U. S. A . 

FREQUENCY CONVERSION CIRCUITS 
(Continued from page 47) 

superheterodyne circuit were actually at 
hand early during the first World War, 
and the invention of the .superheterodyne 
was merely a matter of putting together 
these parts in a particular order for a 
particular purpose. The parts referred to 
were local oscillators, nonlinear tube cir- 
cuits, (such as grid -leak detectors) and 
various types of tube amplifiers. The 
superheterodyne circuit was consecutively 
approached by several people, some of 
whom came very close to the final idea. 
Most of the activity concerning the super- 
heterodyne circuit, with the invention 
just hanging in the air, was shown in 
France at the end of the first World 
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War. Here L. Levy, concerned with the 
problem of reducing interference due to 
reception of undesired transmission and 
static, designed in 1917 a noise -free code 
receiver, in which a local oscillator was 
employed to heterodyne with the incom- 
ing wave. The ultra -acoustical beats 
could, if necessary be amplified (in what 
is now known as the i -f amplifier) and 
then passed on to the detector and acted 
upon by the continuous -wave oscillator to 
become audible. Levy's receiver was 
probably the first outline of the modern 
code -reception superheterodyne of today. 

Another approach was made by E. L. 
Chaffee (present director of Cruft Labo- 

S! 

ratory) and J. H. Hammond, who du 
ing the first World War were workil 
on a transmission system for secret cot 
munication. This transmission syste 
was demonstrated to the various allii 
officials in France. The main differely 
between the Chaffee -Hammond system al 
the conventional. superheterodyne is th 
in the former system, the frequency norl 
mally supplied by the first local oscillat t 

is supplied from the transmitter. It in 
be realized that both Levy, and Chaff!' 
and Hammond approached the idea of tl 
superheterodyne from specific angles 
with specific aims in mind. Even if 
possibility of using the receivers 
telephone (later broadcast) reception 
evident to them, this solution was not 
interest as they were following up li 
which at that time were of more 
portance. 

In simultaneous research work 
Schottky of Siemens, Berlin, desi 
special types of receivers for high se 
tivity and selectivity, free from distu 
ances caused by undesirable signals. 
1918 Schottky filed a patent on a re 
ceiver, in which the incoming wave wal-- 
converted to a wave of lower frequen ' 
which was then amplified and detect 
This was at least in principle a straigh 
forward superheterodyne, and it could Ix'` 
used for any type of signal. It had the' 
features of high sensitivity and selectiv- 
ity because of i -f amplification. However, 
gone so far, Schottky left the receiver in 

an undeveloped state, probably not realit- ;,. 

ing its future possibilities. 

to 

tc 

Major E. H. Armstrong's Development 

If Schottky was unable to see the 
value of the circuit for telephone re- 
ception, what later became broadcast re- 
ception, there was a man in France who 
had this ability ; and this is where the 
name of E. H. Armstrong enters into 
the development of the superheterodyne 
type of receiver. (Naturally, due to the ,ell 
war, there was no connection between the 
research work carried out in Germany p,,f 

and that carried out in France). Arm -1;A 

strong apparently knew that much more I;, 

gain and better selectivity could be ob- 
tamed in long -wave amplifiers than in 
medium -wave amplifiers, and further that 0, 
in general, amplifiers with a very limited! i,ll 

frequency range were superior to ampli- i 

fiers with a wide range. He built ''f 
rta a long -wave receiver with fixed tuwlg°oi 

ing, and to receive medium -wave sta- 
tions he employed the already known 

h'id technique of heterodyning, putting a 

Has frequency changer between the antenna 
Iti,lE and the long -wave receiver. Armstrong's 

patent application, although filed in 1918, *' 

l 

'his! was later than Schottky's. Armstrong 
claimed in his patent the use of multiple rflac; 

frequency conversion. 
In this discussion we are only inter- 

ested in the superheterodyne receiver . 

from the point of view of its frequency 
converter, and the following treatment 
will be centered on the converter stage . 

rather than upon the superheterodyne as I. 

a receiver. 

l lui 

rtlt 

I,. 

Developments Prior fo 1930 

The original superheterodyne employed 
circuit- coupling with its main disadvan- 
tages of direct interaction and radiation. 
The direct interaction involved mutual 

*French patent 50 15 11, December 30, 1918. 
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pig effects, and synchronization (pull - 
lg. Frequently the mixer circuit em- 
ked a grid -leak detector, and the de- 
ior circuit was just the same thing re- 
wed, as here another grid leak detec- 
awas employed.* The local oscillator 
yea simple triode circuit, inductively or 
icitively coupled to the mixer cir- 
» The first superheterodynes em- 

' *d converter stages with one tube as 
er and the other tube as local oscil- 
ti, but considerable efforts were being 
ay from the beginning, to reduce the 
itber of tubes in the converter stage 
rn two to one. Thus it became desir- 
JI to have a tube that performed the 
:tns of mixing and oscillations simul- 
anusly. One circuit already available 
a the Round's autodyne. His circuit 
14 several disadvantages, for example 
rnlification loss due to detuning; 

lisadvantage that grew worse as 
intermediate f r e q u e n c y became 
et and higher during the de- 
r's effort to get rid of image in- 
rence. (The autodyne came back 
orarily around 1930, when the short - 

bands were made available to the 
o- listening world. These autodyne 
ivers were then, for some time, op- 
ed with relatively low i -f values and 
efore had negligible detuning). The 
irements on converter stages free 

n pulling effects and radiation con - 
uted in making the autodyne less 
lar. 
ther circuits were comparatively free 

n some of the shortcomings of the 
dyne. H. W. Houck in his Har- 

ic Heterodyne of 1923 eliminated the 
ping losses because he operated the 
I oscillator at half the required fre- 
cy and utilized its second harmonic 
mixing. It is interesting to realize 

it many design problems of these 
.e.s are the same ones we now en- 
dn ter in the design of modern centi- 
ner -wave converters, which of neces- 
ít employ circuit coupling ; see Figure 1. 

i7 Tropadyne 

lne circuit, widely appreciated by 
-ago amateurs, was the tropadyne, em- 
¡ling a sort of balanced tuned circuit 

)revent direct interaction and radia- 
as well as detuning loss. Another 

b lar circuit was the ultradyne. 
here were other circuits as well, but 
e single input mixers soon faded in 
rtance in competition with a new 

} of circuit ; the double -input mixer. 
early form of this circuit employed 
le -grid tubes in which the first grid 
as a space- charge grid. Schottky 

loyed the double -grid tube in circuits, 
re both grids acted as control grids, 
his main objective was probably not 
er action. Later in 1917 and 1918 
lack of enthusiasm for the screen - 
tube as a high- frequency amplifier 

ented him from successfully apply - 
a it in circuits, where the screen grids 
lore operated at a frequency different to 
dh one on the signal grid. It was there - 
fee natural that few attempts were 
bng made during the first eight or ten 
virs of superheterodyne developments 
ycemploy screen -grid tubes in the con - 

(Continued on page 90) 

The fact that a detector circuit was employed 
aomixer led many to believe that the mixer 
81;e performed detection, and thus call the 
mer stage "first detector ". Although correct 
f1 the original circuit, this term now creates 
ckfusion and should not be used. 

"Crystal Controlled" 
Frequency Standard 

Look at These ', Features ! 

* Stable output up to 40 megacycles 

* Output circuit is tunable 

* Cool operation, even if continuous 

* Famous JK dual T8MD Crystal 

* Metal cabinet, grey crackle finish 

IMMEDIATE DELIVERY'',, 

Complete Price Only $59.50\ 

BUY MORE WAR BONDS 
ti 

TheJAMES KNIGHTS Co. 
SANDWICH, ILLINOIS 

CRYSTALS 

CIRtIYS`l'fA\ILS IF®IR2 "ll'IHIIE CIRZIITIICA\IL 
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o-_ -----_ 

DO YOU NEED A 

FOR 45,000 VOLTS 
BREAKDOWN ? 

Were it is! With one inch 
spacing and rounded edges on 
all adjacent parts: this new type 
TN condenser has a capacity 
range of 33.1 to 12.6 mmf. 
Rough adjustment of capacity 
is made by moving the outer 
cylinder within the clamp. Pre- 
cision settings covering a total 
range of 12 mmf are secured 
by rotation of the tuning 
control shaft which comes out 
at an angle of 90° to the 
lengthwise axis of the con- 
denser. The location of this shaft 
may be changed radially in 
steps of 45 °. The 12 inch scale 
shown in the above illustration 
will indicate the approximate 
dimensions. 

A smaller model is available, 
having a voltage breakdown 
rating of 35,000 peak volts and 
a capacity range of 26.0 to 7.2 
mmf. Both models can be 
supplied with larger capacity 
ratings if desired. Spun and cast 
aluminum are used in the 
construction of both models. 
Connections are made direct to 
the aluminum castings and leads 
may come off at any angle. 
The Johnson line includes a 

complete range of sizes of 
similar condensers down to the 
model N-125, rated at 9,000 
peak volts Breakdown. 

Write for further 
information. 

E. F. Johnson Co. Waseca, Minn. 
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FREQUENCY CONVERSION 

(Continued from page 89) 

verter stage. The set manufacturers (and 
a great number of radio amateurs) ac- 
tually used the much less suitable 
double -grid tube, at least in Europe. This 
tube was connected with the second grid 
and the space- charge grid as an oscil- 
lator -grid or vice versa. The oscillator 
circuit employed one of the grids as 
oscillator grid and had a feed -back coil 
in the plate circuit. The outstanding 
disadvantage of the double -grid tube as 
a converter tube was the direct interac- 
tion (via the capacitance between the 
control grids), whistles due to intensive 
harmonic generation, radiation, and low 
conversion gain. Although a standard 
circuit with separate oscillator may have 
liad still more direct interaction and 
radiation, it was often preferable from 
the point of view of stage gain. It must 
be realized that the double -grid tube had 
to compete not only with the original 
Armstrong superheterodyne mixer tube, 
but with more modern circuits, in some 
cases having the oscillator voltage in- 
jected into the cathode circuit rather 
than into the grid circuit -a great step 
forward. 

Although in the years before 1930, the 
double -grid tube gained a temporary, al- 
though weak, position, it was gradually 
losing ground in competition with h -f 
tetrodes and pentodes. No doubt the 
original aim in employing h -f tetrodes 
and pentodes was the sanie as in em- 
ploying double -grid tubes ; to get rid of 
the separate local oscillator. However, 
circuits with h -f pentodes as mixers 
came in frequent use as well, one factor 
in favor of the high pentode being its 
stability under all tuning conditions. The 
advantages of circuits employing a sepa- 
rate oscillator thus became more gener- 
ally appreciated, especially when cathode 
injection was employed. These latter 
circuits with screen -grid type tubes and 
cathode inj ection became very popular 
and marked a distinct step forward in 
converter stage design. In America, 
where high- frequency pentodes were in 
common use earlier than in Europe, sev- 
eral good converter tube circuits devel- 
oped, too. 

Pentodes in Converters 

Because most pentodes available in 
Europe around 1925 -1927 were loud- 
speaker pentodes, these tubes came to be 
used to some extent in converter stages, 
although because of considerable electrode 
capacitance they were not well fitted for 
high- frequency operation. In 1928 the 
writer tried a circuit employing a loud- 
speaker pentode with the suppressor grid 
utilized as part of the local oscillator cir- 
cuit, and with no intentional circuit -coup- 
ling between signal and oscillator cir- 
cuits. Experiments of this sort were 
probably carried out much earlier by 
tube and set manufacturers. The circuits 
developed were of interest as early at- 
tempts of modern mixer and converter 
designs, although there was little con- 
scious effort made to achieve so- called 
electron -coupling and avoid circuit - 
coupling. 

Electron- Coupled Mixers 

The radical change from old to new 
ideas occurred around 1930 and was 

'21;/,11- 

Tested in War... lW 

Ready for Peace 

PREM RODUCTS 
NIAGARA FALLS, N. Y. 

The story of Premax in actior 
. . . Photos . . . Diagrams . . 

Commercial, Military, Amateur 
. . . Just off the press. 

Pr em ax Pro ciuc ç 
Division Chisholm -Ryder Co., Inc. 

4501 Highland Avenue, Niagara Falls, N. Y. 

characterized by the gradual acceptan 
of electron -coupled mixer and convert 
tubes: Up to this time most convert 
stages operated in accordance with t 
principle that the signal and oscillato 
voltages were first added (linear 
mixed), whereafter the sum was appli 
to the nonlinear mixer element. A squari 
law device as mixer gives a simple 
ample on how the intermediate frequen 
was produced in such a setup. If 
oscillator voltage es = Es max cos Bt 
injected in series with the signal voltage r'r' 

oer 
ee = EA max cos At, the output current i 
contains the component i = k (ee + ea)' 
= k (EA max cos At -I- Es max cos Bt)' 'EL 

= -}- /k EA max Es max C (A- B)t, 
which is the component utilized as the i 
component in standard superheterody 
receiver design. 

dì 

Is, 

nce 

nel 

fret 

c ¡t 

The Ultradyne 

It is here of interest to investig 
some of the previously mentioned c' 
cuits to see if they would operate satis 
factorily, or maybe better, if the circuit 
coupling were removed. A circuit of 
special interest in this respect is the 
previoply mentioned ultradyne, Figure 
2a ; once popular among radio amateurs. 
The mixer tube has a separate electrode 
for each one of the two waves to be 
mixed, but one of these electrodes, the 
plate, as well serves as output electrode 
(the mixer tube operates with zero -plate 
bias, and is therefore stable for all tun- 
ing conditions). If the triode were free 
from electrode capacitance, and undesir- 
able space- charge and stray couplings 
are of negligible effect, then no energy 
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1 be transferred from the local os- 
ator to the antenna circuit and there - 
e no radiation will prevail. The early 
es sometimes had a considerable elec- 
de capacitance as well as other de- 
ts, but the ultradyne was still superior 
the conventional superheterodyne, as 
iation, mutual tuning effects and syn- 
.nization were much reduced. Thus 

ultradyne became used for short- 
'; a reception in 1927. It is of interest 

quote a well -known technical writer 
described the possibilities of the 

adyne circuit.' This quotation is of 
t interest since it proves that the 
ibility of achieving improved electron 

pling by means of screen -grid tubes 
known to set designers in Europe 

i 927 -28. As we will see it took the 
ufacturers five years to proceed from 
ing about the possible use of electron 
ing screen -grid tubes to actually 
pting screen -grid tubes on a com- 
cial basis. The quotation, in free 
slation states : ". . Already by using 

riode of small electrode capacitance, 
oscillation energy transferred to the 

enna becomes very small. It is in 
respect still better to use a screen - 

d tube. The use of a screen -grid tube 
however, only successful when the 

of the circuit is so designed and 
ened that high- frequency energy can - 
reach the antenna circuit via any 

er path. ." It is remarkable that 
1927 -28 ultradyne circuit was used in 

ctice all the way down to 10 meters. 
e main difficulty in extending the 
ge into the useless region below 10 
ers was the failure of the local oscil- 

)r to maintain proper operation. 

uble -Grid Tubes 

nother example of electron -coupling 
ing in combination with unavoidable 

(limit coupling is provided by the previ- 
o ly mentioned double -grid tube, used to 

e extent around 1925 -1930. If this 
e is utilized with a separate oscillator 

is assumed to have negligible capaci- 
ce coupling between the grids, as well 
negligible undesirable space- charge ef- 

f s, it would still perform its action as 
arequency converter. This is because 

signal circuit is coupled via the elec- 
ern stream to the plate circuit, and in- 
bendently the oscillator grid is coupled 

the same electron stream to the plate 
uit. The reasons for the mixing ac- 

till were not understood too well in the 
L inning. It was graually realized that 
een if each grid in the idealized tube 
lbfl a straight characteristic within the 
ngion of operation, so that, seen from 
it particular grid under static condi- 
t i the tube was entirely linear, an i -f 
Onponent of considerable amplitude was 

reloped in the plate circuit. The fact 
t the tube could operate without rec- 
ation puzzled some early investigators 

id still puzzles many students). Today 
know that this condition exists be- 

se of the 'so- called gate -effect. 

efron Coupling 

n everyday parlance, an amplifier or 
illator .tube, in which one control -grid 
uit is coupled via the electron stream 

ly to the plate circuit (or other 
ü output electrode circuit) is said to be 
terated with electron coupling. The 

(Continued on page 92) 

M. V. Ardenne, Empfang auf kurzen Wellen, 
ithgiesser and Diesing, Berlin; 1928. 

All our modern production 
facilities, manpower and ma- 
terials are engaged in supply- 
ing our armed forces with 
quality electrical resistance 
instruments. Once the Victory 
has been won, Broadcast Engi- 
neers everywhere can rely on 
Tech. Labs. for prompt shipment 
on precision attenuators and 
potentiometers. 

s 

1. 3 

TYPE 700 

TYPE 600 

Stainless silver contacts 
and wiper arms elimi- 
nate the necessity of 
frequent cleaning and 
result in less noise. 

Better insulation and 
moisture proofing result 
in superior performance. 

Improved mechanical 
construction - pinned 
rotor hubs and detent 
gears- results in longer 
trouble free operation. 

MANUFACTURERS OF PRECISION 

ELECTRICAL RESISTANCE INSTRUMENTS 
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-at our engineering conference table, to discuss the special- 
ized service you may need in connection with your own pro- 
duction- service which we can render in the form of 

* Chassis ... prototypes or production 
* Cabinets ... complete to finest detail 
* Design ... to specification 
* Spinning ... one -half inch to forty -two inches 
* Staffed to handle complete assembly 

We can save you a place in our plant schedule, for the work 
you need -if we can all get together at your convenience. 

May we ask that your request for the new MACO catalogue 
be sent on your business letterhead? 

METALLIC ARTS COMPANY 
243 Broadway 

CAMBRIDGE 39, MASSACHUSETTS 

circuit at least was electron -coupled 
the plate circuit. This type of cir 
became very popular, as it was q 
free from direct interaction and radiat 
The circuit in Figure 3b shows an 
tempt toward electron coupling of bi 
signal and oscillator circuits to the pli 
circuit. The operation of this tube as 
mixer tube is therefore essentially t' 

to electron coupling. The circuit- 
Figure 3c is developed toward practica 
complete electron coupling, a fourth g 
being employed to provide screening IL 

the oscillator grid from the plate, 
that at least in principle true elects 
coupling is obtained. For various ri 
sons this type of tube was manufactulj 
with a fifth grid, a pentode or suppress 
grid, which is not actually necessary 1; 

obtaining electron coupling. It Cfl 

tributes, however, to the operation of t1 

tube, as it improves the screening a; 
increases the plate resistance, the lati 
result contributing to less damping 
the following i -f circuit. Tubes wi 
five grids may also be used as convert 
tubes, in which the two electrodes closer 
to the cathode are utilized as oscillat k 

grid and oscillator plate. Electron cou 
ling exists as the signal control grid h, 

a screen -grid on each side. Strict; 
speaking the circuit in Figure 3c belo 
to a period following 1930, and this 
of tube, specially built for electron co 
ling, will therefore be further discuss 
later in the paper. 

Superheterodynes and 
Oscillator Applications 

The foregoing discussion must not 1 

to the opinion that most superheterod 
were built with converter tubes dur 
the early developments. The origi 
design with a separate oscillator was 
one in most common use, and the vari 
improvements in tubes were utilized 
both mixer and converter tube circuits 
they appeared. A separate oscillator e1 
generally be built with better charact 
istics than a built -in oscillator. A st 
that has to perform mixing only can 
made to operate better than a stage t14 
must also incorporate an oscillatal 
The method used to introduce the oscil 
tor voltage to the mixing part of the s 
tern can generally be chosen to better a 
vantage with a separate oscillator that 
with a built -in oscillator. All this I 

especially true when the operation is 
tended toward higher frequencies. 

tl 

tl 

FREQUENCY CONVERSION CIRCUITS 
(Continued fron: page 91) 

word only implies that circuit coupling 
and undesirable space -charge coupling 
has been reduced to become of negligible 
importance by means of suitable screen - 
grid design and suitable electrode po- 
tentials. In mixer and converter tubes 
the term electron coupling requires that 
both the signal grid circuit and the oscil- 
lator grid circuit be coupled to the plate 
circuit, as mentioned previously. (There 
is no generally accepted definition on 
what is meant by electron coupling; the 
above formulations reflect the opinion of 
the writer rather than any accepted 
definitions) . 

Although the action of the early 
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double -grid tubes to a considerable extent 
did depend upon electron coupling, cir- 
cuit- coupling effects were often predomi- 
nant. Converter circuits of the type 
shown in Figure 2b therefore showed 
little improvement over the original 
superheterodyne circuits as they gave 
strong direct interaction and radiation. 

Screen -Grid Tube Applications 

The gradual change -over in 1925 -1930 
to screen -grid type tubes considerably im- 
proved the double -input type of mixer 
and converter tubes. Thus in the mixer 
circuit shown in Figure 3a, the signal 

G.E. AIRCRAFT TWO -WAY UNITS 

n; 

Personal plane 18 -pound 12 -watt two -way G.B. 
equipment with a plug -in type instrument panel 
on display at the recent Airport Development 
Clinic in New York. At right, Philip G. Cold' 
well, sales manager of G.E. aircraft and marine 
division, with W. T. Piper, president of the 

Piper Aircraft Corporation. 
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IEWS BRIEFS 
MMUNICATIONS JOINS TBA 

OMMUNICATIONS has become an affiliate 
mber of the Television Broadcasters Asso- 
tion, Inc. Lewis Winner, editor, will regre- 
t COMMUNICATIONS at TBA meetings. 

* 

RES PROMOTED BY TWA 

1ph C. Ayres has been appointed system 
erintendent of communications for Trans - 
tinental and Western Air. Inc. He will 

retain his post as chief radio engineer. 
r. Ayres replaces Gordon A. O'Reilly, who 

1 become vice president and general man - 

r of Aeronautical Radio Incorporated of 
erica, Washington, D. C. 
r. Ayres has been with TWA since 1937. 

I. LINOIS TECH RECEIVES 
ig 5,000 GRANT FROM OHMITE 

e Illinois Institute of Technology has re- 
ved $15,000 from the Ohmite Manufacturing 

puny to be used for the establishment of 
aboratory for the precision measurement of 
ctrical and magnetic quantities. 
The gift came through David T. Siegel, 
sident of Ohmite and a trustee of Illinois 

:ch. It represents the initial contribution 
equipping what will be known as the 

Amite Laboratory for Precision Measure - 
ents. 
The laboratory's ultimate goal is to provide 
ecision electrical measurements for the Chi - 
go area approaching in accuracy those of 
e Bureau of Standards in Washington, D. C. 
The lab will be located at the Armour Re- 
arch Foundation of Illinois Institute of 

hnology and will be developed under the 
rection of Prof. E. H. Schulz, supervisor of 
:ctrical engineering laboratories, and L. W. 
tsch, supervisor of electrical engineering 
the Armour Research Foundation. 

* 

GUIRE INDUSTRIES 
YS THORDARSON 

e Thordarson Electric Manufacturing Corn- 
ny of Chicago has been purchased by Ma- 
ire Industries. 
ussell Maguire has been elected a director 

d president of Thordarson to succeed Jack - 

Burgess, who has resigned. Bartlett 
kham and Eugene D. Powers, directors of 

aguire Industries. have also been added 
(Continued on page 94) 
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covey 
plates. Send drawings and 

cover plates. 
quick quotation. 

For 
specifications 

nformationr phone, wire or write, 

eflective tele- 
sion system re 
ently demon- 
rated by RCA. 
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NEWS BRIEFS 
(Continued front page 93) 

to the board. The Thordarson company will 
continue to operate as a separate entity. Plans 
of the new management include a resumption 
of the manufacture of transformers for radio 
equipment. 

BEN MILLER JOINS UTC AS S -M 
Ben Miller has been appointed general sales 
manager of United Transformer Corporation, 
150 \'crick St., New York 13. N. Y. Samuel 
L. Baraf has taken over the merchandising 
activities as director of sales and merchandis- 
ing. 

Mr. Baraf will have complete charge of 
surveying present -day and potential industrial 
markets and planning for large scale distribu- 
tion. - 

Mr. Miller was formerly with Meissner Mfg. 
Corp. as sales manager. 

S. L. Baraf Ben Miller 

FTR U -H -F AND TELEVISION 
NOMOGRAPHS 
A series of 25 nomographs for use in ti-h-f 
work have been issued by the Federal Tele- 
phone and Radio Corporation of Newark, N. J. 

Six of the charts have been developed for 
design of double and triple tuned band -pass 
circuits in the v -h -f and u -h -f ranges. 

Two of the nomographs cover series and 
shunt -peaking methods of range extension in 
wide -band amplifiers. while other charts relate 
to impedance characteristics in various types 
of transmission lines, including single wires 
in troughs and in square outer conductors; bal- 
anced two -wire and concentric lines, air - spaced, 
and with solid dielectric: quarter -wave match- 
ing sections, and sending -end impedance in 
uniform lines. There are also nomographs for 
transmission -line lengths, cut -off frequencies in 
circular wave- guides, u -h -f path lengths and 
optical line -of -sight distances, deflection sensi- 
tivities of cathode -ray tubes. modulation per- 
centages from oscillogrants, reduction in gain 
caused by feedback, and dissipation of power 
in water- cooled devices. 

J. R. BEEBE OPENS TRANSFORMER 
COMPANY 

J. R. Beebe, formerly with Thordarson, is 
now owner of Premier Electronic Products, 
Inc.. 4849 North Western Avenue, Chicago 25, 
Illinois. The company will produce trans- 
formers. 

Mr. Beebe said that Premier will be equipped 
to produce critical oil -filled and hermetically 
sealed units. 

SIGNAL CORPS DEVELOPS 
MORALE RECEIVER 
The Signal Corps has completed development 
and standardization of a battery a -c /d -c 1500- 

500 kc/3.5 -19 me receiver to be used for morale 
and recreational purposes. 

A built -in loudspeaker and headset jacks ac- 
company the receiver. 

Tlic receiver will not be issued for use in 

LT. CMDR. BRENGLE WINS NAVY 
AWARD 

Lieutenant Commander Ralph T. Brengle, 
U.S.N.R., receiving Secretary of Navy ribbon 
which accompanied letter of commendation from 
Vice Admiral H. Kent Hewitt, U.S.N., Com- 
mander U. S. Eighth Fleet, citing outstanding 
performance while serving on staff of Commander 

of Eighth Fleet. 

JONES 2400 SERIE, 
PLUGS and SOCKEThf 

P-2406-CCT 

A new series of Plu, 
and Sockets designe 
for highest electric ; 
and mechanical of 
ciency. ImprovE 
Socket Contacts pri. 
vide 4 individual fle: t 
ing surfaces whic. 

positive conta:t`t 
over practically the' .í 

entire length. Ito[ 

The Contacts on bof f,m 

Plugs and Sockets atl Ñ 

mounted in recesseï cE 

pockets great 
ly increasin 
leakage dbl 
ance, incre 
ing voltage 
rating. Mob 
ed BM 12 A. 

Bakelite insulation. Plug and Socket col "u 

tacts are silver plated. The finished al 
pearance of this series will add consider 
ably to your equipment. 

The 2400 Series are interchangeable wiE'. 
all units of the corresponding No.400 Series 

Send today for general catalog No. 1 

listing and illustrating our complete 
of Plugs, Sockets and Terminal Strips 

üOWflRD B. JOCIES COmPflll. 
2460 W. G£OigG£ ST. CHICAGO 1 

Again, when the war is 
won, we will be on call 

.. To DESIGN, DEVELOP 

and MANUFACTURE , 

Radio Receivers and Transmitters 

Industrial Electronic Equipment 

Airport Radio Control Equipment 

Marine Radio Telephone Equipment 

Your inquiries will receive immediate action 

It!P lUDIO n 

ISLIP, L. I., NEW YORK 
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country except as specifically prescribed 
the War Department. 

HINSON, TOPEKA AND 

TA FE TO STUDY R.R. RADIO 

FCC has . granted the Atchison, Topeka, 
Santa Fe Railway Company permission 

install two experimental class 2 portable 
portable- mobile radio stations to study 

types of v -h -f antenna systems, control 
, and radio transmitters and receivers 
ed on railroad rights -of -way and rolling 

e analysis will cover application to end - 
d of trains; two -way train -to- train; two - 
yard-to- trains, engines or cabooses: two - 
dispatch-to- trains, engines or cabooses; 

way brakeman or flagman -to- train, engines 
abooses; and fixed station -to -fixes station 

the right -of -way. 
e FCC says that radio equipment proposed 
hese stations will be loaned by the Aireon 
ufacturing Corporation, Kansas City, 

3 sas, for a period of three months. 
equencies to be used will be assigned by 
chief engineer; power 10 watts; A3 emis- 
; composite, type experimental equipment; 

ited hours of operation. 
ese stations are to be used for experimental 

communications along the Santa Fe Rail - 
System between Chicago and Galveston. 
between Chicago, Los Angeles and San 
cisco. 

TATIC APPOINTS RUSSELL 

C. -VA. REP 

nk B. Russell of 5043 Marvine Road, 
xel Hill, Pa., has been appointed sales 
tesentative of The Astatic Corporation in 
District of Columbia and Virginia. 

* * 

.W. FORSTER DEAD 

bert W. Forster, advertising manager of 
stern Electric Company. died suddenly re- 
ly. 

G. H. BROWN GIVES 
C. OF A. TALK 

lication of r -f techniques used in the manu- 
re of penicillin was discussed '..y Dr. 
ge H. Brown, research division head for 
smitters at RCA Labs at the April 
ing of The Radio Club of America in 
emeyer Hall. Columbia University. 

Brown discussed r -f equipment and 
ods for dehydrating certain pharmaceutical 
rials which are sensitive to high tempera- 

s. This method involves a system for 
entrating the material in bulk. The con - 

rate is then measured into final con - 
rs where it is conditioned by means of 
-frequency power. 

* 

AWARDS 

Army -Navy "E" has been awarded to the 
er Company, 1255 S. Michigan Ave., Chi- 
, Ill. 
e Hicksville plant of Press Wireless has 
ived its second white star. 
urth white stars have been won by 

iomarine Corporation of America, Federal 
ufacturing and Engineering Company. and 
ler Company, Ltd. 
e Ansonia Electrical Company has re- 

ed a white star for its "E" flag. 
ecutone. Inc., N. Y. City, has been 

rded an "E" flag. 

Muter "E" award: Les Muter, president; 
Pfohl, vice president; Col. C. L. Ford - 

U.S.M.C.; Commander C. O. Triebel,U.S.N. 
M * * 

. SKOW JOINS SYNTHANE 
Norman A. Skow has ben appointed 

ctor of research, Synthane Corporation, 
(Continued on page 96) 

PORTABLE POWER PROBLEMS 

THIS MONTH -FISHER CARBANALYZER 

TIME -SAVING carbon content analyses of steel samples -from molten metal to report -take 
only five minutes with the portable, battery -powered Carbanalyzer, produced by the 
Fisher Scientific Company. Leading steel firms employing open hearth or electric furnaces 
quickly make carbon determinations of each steel batch, achieving close control of quality. 

CARBANALYZER, powered by Burgess Industrial Batteries, operates over a range of .05% 
to 1.50% carbon content and is sensitive to a change of ± .005 %. The power requirements 
of modern control and test instruments are fully met by Burgess Industrial Batteries -the 
standard of quality for all commercial uses. The types you require may not be immediately 
available today since industrial battery production is greatly reduced by urgent war needs. 

Burgess Battery Company, Freeport, Illinois 

BURGESS 
BATTERI ES 

Support the 7th! 
Buy Your Share Today! 

Famous for the WORLD'S MOST COMPLETE LINE of dry batteries 
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FROM THE HOUSE OF JACKS 
. . . and other radio and electronic components! 

JK-26 
America's largest producer 
of JK -26 jacks. All models 

built to strict Signal Corps 

specifications. 

PL-54 

ADDITIONAL JACKS & PLUGS FOR IMMEDIATE DELIVERY 

JK -5S JK -48 Pí291 P1.29IA P1 -204 

Szfteu.'eaeeAnSale! 
Amalgamated Radio, pioneers 
in the field, maintain experi- 
mental and development labora- 
tories for post -war radio and 
television equipment. Our com- 

ponents are completely engi- 
neered in a self -contained 
factory equipped with tools of 
our own design. Years of spe- 

cialized experience assure high 
quality products at low cost. 

Inquiries are invited. 

AMALGAMATED RADIO TELEVISION CORP. 
476 BROADWAY NEW YORE 13, N. Y. 

approved by the Signal. Corps. 

Featuring new materials and designs, the new 
Nemco Crystal Holders have easily passed 
every test to which they have been subjected 
by the Signal Corps. and crystal manufac- 
turers. 
Nemco Holders are designed to prevent 
deterioration of the crystal by repelling 
water vapor under tropical conditions. 
Because we specialize in the manufacture 
of Crystal Holders exclusively, we can 
give you the quality and service to help 
speed your production. 
Write for samples and prices; also re- 
quest quotations on your requirements 
for imprinting holders with metallic ink. 

r 

New NEMCO N5X in No. 6105 
and 592 may be obtained in 
all types of FT -243 Holders. 

NATIONAL ELECTRONIC 
MANUFACTURING CORP. 
22 -78 STEINWAY ST., LONG ISLAND CITY, N.Y. 

96 COMMUNICATIONS FOR APRIL 1945 

NEWS BRIEFS 
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Oaks, Pa. He was formerly with Bakelit 
Corporation. e * « 

MINNESOTA MINING 
TAPE CATALOG 
A 24 -page catalog covering insulating tapi 
has been published by the Minnesota Minn 
and Manufacturing Company, St. Paul t t 

Minn. Featured is a chart with a resum: 
of the relative properties of 18 different type 

. of scotch tape. Data offered include type' sit 

of backing. tensile strength, thickness an tt characteristics such as stretch, adhesion. is t 
sulation. dielectric strength, electrolytic cot' 1,,," 

rosion - factor, chemical stability, electrolyt'm 
content and melting point. Samples of eac 
tape are also provided. 

MECK MOVES CHICAGO OFFICE 

John Meck Industries: Inc., Plymouth, Indian 
have moved their Chicago expediting office t 
35 East Wacker Drive. Fred Arnold is man' 
alter of the office. 

3iÌ 
DR. L. P. SMITH NOW RCA LABS 
ASSOCIATE RESEARCH DIRECTOR 
Dr. Lloyd Preston Smith, professor of physic 
at Cornell University, has been appointed 
associate research director of RCA Labora 
tories, Princeton. N. J. Dr. Smith's appoint 
ment fills a vacancy caused by the death last 
July of B. J. Thompson. Since February 
1941. Dr. Smith has been associated with RCA 
Laboratories as a research consultant. fit 

I. T. b T. FORMS TELECOM- 
MUNICATIONS LAB. CORP. 

A $2,000,000 corporation, the Internati 
Telecommunication Laboratories, Inc., has be 
formed by I.T. &T. 

E. M. Deloraine, general director of Fed 1 ; 

eral Telephone and Radio Laboratories. N 
York. will be president. Other officers elect 
were Harold H. Buttner and Douglas B. Bak 
vice presidents ; Paul F. Swantee, comptrolle 
O. C. Buchanan, treasurer, and C. Dougl 
Webb, secretary. The laboratories will co 
centrate upon initiating inventions, developi 
them, and providing an interchange of i 

formation on postwar activities among I.T.& 
laboratories, and manufacturing and commun 
cation subsidiaries. 

t= 

1), 

It 

All 

h 

fl 

Oli 

Left, E. M. Deloraine .. 
ttr 

f. 
Above, model of the , 
Federal Telephone and 
Radio Corporation 
s e a r c h c h laboratories, 
now under construction 
in Nutley, N. J., which 
will serve as headquar- 
e r s of International 
Telecom munication 
Laboratories, Inc., 

when completed. 

* * * 

RAYTHEON TO INSTALL WEST 
COAST RELAY SYSTEM 
A microwave relay system to be install 
on mountain peaks on the West Coast being planned by Raytheon Manufacturing 

The system is said to augment the Weste 
link of a microwave communications projec revealed recently. 

Raytheon has asked the FCC for permission 
to build experimental stations on Mt. Adams 
in Washington; Mt. Shasta, Mt. Lassen, Mt. 
Tamalpais. Mt. Whitney and Mt. San Gor- 
gonio in California; Wheeler Park in Nevada; 
Rings Peak in Utah and Grays Peak in Colo- 
rado: These mountain peaks range in height 
from 3,000 to 15.000 feet. 

Raytheon has requested channels on 30.66. 
39.55. 90, 200, 400, 900, 1,900, 4,000. 6,000, 10,000, 
16.000 and 26.000 megacycles. 

The system contemplates automatically OP' 

NC 
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ted relay stations every 30 to 45 miles 
een terminal points. Raytheon says that 
system will be effective along a path from 

to 25 miles on each side of a solid line 
m. or a total coverage of from 30 to 50 
_s in width. 
ervices planned by Raytheon include,' 
matic warning for airplane pilots; simi- 
protection for ships against rocks, shoals, 

collision, and for railroad trains and high - 
vehicles against collision; printing of 

spapers by radio facsimile; high definition 
ision and motion pictures; portable trans - 
ing units for newspaper services; warn - 

of impending floods, breaking of reser- 
s, forest fires, train wrecks and other 
sters. 
seph Pierson, former president of Press 
eless, Inc., is in charge of Raytheon's 
munications division. 

t, - Micro -Nava relay system 
Sky -top' broeocasting 
stations 

£ 

* 

TROLA AND ROHR 
CRAFT MERGE 

it Aircraft Corporation and International 
rola Corporation have agreed on a pro - 
al for exchange of stock interests and 

participate in a postwar manufacturing 
ram in the aviation, radio and automobile 
istries. 
ohr has its plants on the Pacific Coast. 
d H. Rohr is president and general man - 
r of Rohr Aircraft, and C. Russell Feld - 
n is president and board , chairman of 
rota. 

. * 

RCO ANTENNA SHOWROOM 

o Steel Construction Company of Eliza- 
, New Jersey, have announced a field show- 

where various types of Harco radio 
ers and masts will be on view. Antenna - 

er erection demonstrations will be provided. 
rs are allotted by appointment. 

* * * 

F -M DEBATE DATA AVAILABLE 

discussion of the position of f -m in the 
ctrum, which took place at a special ses - 

of the IRE Winter Technical Meeting 
been transcribed -and is now available 
IRE, 330 West 42nd Street, N. Y. 18, N. Y. 

he transcription contains thirty mimeo - 

phed pages and is priced at three dollars 
opy, postage prepaid. 

* * * 

(OFFSTEIN RETURNS TO ATR 

er more than three years of military serv 
, Captain Albert Goffstein has returned II the American Television & Radio Co.. 

Paul, Minnesota, to resume his post as 
eral manager and chief engineer. 

:m 

sb 

Gt 

* * * 

ONCORD RADIO CATALOG 
68 -page catalog listing condensers. resistors, 

'insfortners, tools, testers, tubes, and other 
scntial components and equipment has been 
leased by Concord Radio Corporation. 901 

Jackson Boulevard, Chicago 7, Illinois. 
id 265 Peachtree Street, Atlanta 3, Georgia. 

ADMIRAL HOOPER RECEIVES 
RANKLIN INSTITUTE AWARD 
ear Admiral S. C. Hooper, USN (Ret), has 

(Continued on Page 98) 

e CW ÌO 

NEfl 
/eir./1°Plifie 

REPRESENTATIVE EPRESENT 
ATIV E 

/OA- yeti/ 

HELPING SOLVE MICRO E 

PROBLEMS IS HIS BUS! S 

The Turner Company is proud of its thoroughly experi- 
enced staff of representatives. This competent group is 
qualified in every field of microphone application. These 
men are ready to study your electronic communications 
problems NOW. You are invited to call in your nearest 
Turner Representative for expert advice and suggestions in 
selecting the right microphone for your purpose. He is at 
your service whether you need job lots or single units. Call 
him today! 

BOSTON GREELEY LOS ANGELES 
Henry P. Segel -Co. Gordon G. Moss David N Marshank 
221 Columbus Avenue P. O. Box 428 Marshank Sales Co. 
Boston, Mass. Greeley, Colorado 2022 West Ilth St. 

Los Angeles 6, Calif, 

CHICAGO 
Royal J. Higgins 
600 S. Michigan Avenue 
Chicago 5, Ill. 

HENDERSONVILLE 
Herb Erickson Co. 
P. O. Box 179 
'endersonville, N. C., 

CLEVELAND JENKINTOWN . 

Earl S. Dietrich D. M. Hilliard 
707 Hanna Bldg. Box 246 
Cleveland 15, Ohio Jenkintown, Pa. 

MILWAUKEE 
Irvin I. Aaron 
4028 N. 16th St. 
Milwaukee 9, Wisc. 

NEW YORK 
Wm. Gold 
53 Park Place 
New York 7, N. Y. 

DALLAS KANSAS CITY 
Ernest L. Wilks Edw. B. Lundgren SEATTLE 
1212 Camp St. 516 Mfgrs. Exch. Bldg.) Verner O. Jensen Co. 
Dallas 2, Texas Kansas City 6, Mo. 2607 2nd Avenue 

Seattle 1, Washington 

DETROIT MONTREAL 
Fred J Stevens Sni-Dor 
15126 E. Warren Ave. Radiolectnc Ltd. 
Detroit 24, Michigan 455 Craig St., W. 

Montreal, Quebec 

EXPORT REPR ESENTATIVES 

AD AURIEMA, INC. 
89 Broad Street, New York 4, N. Y. 

The TURNER Company 
CED AR R AP 

Pioneers in the Communications Field 
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The 23000 Series 
Variable Air Capacitors 

"Designed for Application," double 
bearings, steatite end plates, cad- 
mium or silver plated brass plates. 
Single or double section. .020" or 
.060" air gap. End plate size: 17,16 

x 11/2. Rotor plate radius: 19/32". 
Shaft lock, rear shaft extension, 
special mounting brackets, etc., to 
meet your requirements. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEWS BRIEFS 
(Continued from page 97) 

received the Elliott Cresson Medal for 1945. 
It wa.s presented to him at the annual medal 
day ceremonies of the Franklin Institute in 
Franklin Hall, Philadelphia, Penna. 

Admiral Hooper is the first Navy man ever 
to receive this award offered for "his pioneering 
leadership and practical utilization of discoveries 
in the field of radio for the United States 
Navy." 

* 

654 NOW IN NAB 

Thirty -one more broadcasting stations have 
been admitted to NAB membership during 
the past three months, bringing the total 
membership to 654. Of these, 635 are a -m 
stations. 

Freqcency modulation, television, and net- 
works round out the total of 654, with 37 as- 
sociates representing equipment manufacturers. 
station representatives, transcription compan- 
ies and market research ore:ulizations. 

W. A. ONORATO BECOMES 
GENERAL DRY BATTERY PRES. 

Walter A. Onorato has been elected president 
of General Dry Batteries. Inc.. Cleveland. 
Ohio, and of General Dry Batteries of Can- 
ada, Ltd. He succeeds C. P. Diebel. founder 
of the company. who died in Tanuarv. 

SHOFSTALL NAMED G.E. RECEIVER 
DESIGNING ENGINEER 
N. F. Shofstall has been appointed designing 
engineer of the receiver division of G. E. 
Headquarters will be at Bridgeport. Cann. 

DR. LEROY D. WELD NOW 
WITH TURNER 

Dr. Leroy D. Weld, professor of physics at 
Coe College, has joined the Turner Company, 
Cedar Rapids. Iowa, as director of research. 
Dr. Weld had been conducting part -time re- 
search for 'the Turner Company previously. 

e * * 

KARET OF UTAH ON WESTERN 
SPEAKING TOUR 

R.,bert \L haret. .Iles manager of the whole- 
-ale and sound divisions of Utah Radio Prod- 
uits Cori,., 8.10 North Orleans St.. Chicago. 
demonstrated and described the Utah wire 
recorder at jobber meetings in many Western 
cities, during a recent three -week tour. 

SPRAGUE PAPER CAPACITOR 
CATALOG 
A 56-pauc, catalog, 20. covering paner dielec- 
tric capacitors lias been issued by the Sprague 
Electric Company, North Adams. Mass. 

Included in the catalog are details and di- 
mensions for Sprague cardboard and metal 
tubular types, bathtub types, large and small 
rectangular units. ylindrical container units. 
hermetically- sealed types, ignition capacitors, 
screw- mounted types, radio- interference sup- 
pression filters, donut -shaped capacitors, 3- 
terminal network types, fluorescent lamp ca- 
pacitors, paper dielectric capacitors for a -c 
applications, etc. Also included are data on 
Sprague energy storage capacitors for welding. 
flash -photography, and similar uses; vitamin 
Q capacitors for high temperature uses, in- 
cluding the hermetically sealed units in glass 
98 COMMUNICATIONS FOR APRIL, 1945 

NAME 
PLATES 

Impervious to moisture, grease, 
oils, acids, alkalis. 

Printing guaranteed not to wash 
or rub off. 
Non -inflammable, non - corrosive 
plastic. 
Printed and laminated vinylite and 
cellulose acetate. 

SAMPLES AND ESTIMATES GLADLY SUPPLICO ON REOUCST 
WRITE DEPARTMENT C. 

THE HOPP PRESS, INC. 
PRINTING - FABRICATING - FORMING 

460 W. 34th STREET, N. Y. C. 
CSTAeUSNED 1B3 

PenaraKeKt 

MAGNETS 
Thomas & Skinner 

ALL SHAPES... ALL SIZES 
Cobalt Chrome Tungsten 
Stamped, Formed or Cast. 

ALNICO 
(Cast or sintered, under G. E license) 

Also: LAMINATIONS for output trans- 

formers of highest permeability. Stand- 

ard stocks in a wide range of sizes for 

Audio, Choke, Output and Power 

Transformers. Write for dimension 

sheet. . . . TOOLS . . . DIES . . . 

STAMPINGS . .- . HEAT TREATING. 

44 YEARS' SPECIALIZED EXPERIENCE 

Thomas & Skinne 
S T E E L P R O D U C T S CO. 

I I I J E 23rd St, Indianapolis 5 Ind 

f 
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beE glass -to -metal seals for many types of 
pacitors. and Roolohm resistors. 

ILVANIA TO OPEN 

ARIETTA, OHIO, PLANT 
lvania Electric Products, Inc.. now have a 
w plant at 'Marietta, Ohio. W. H. Lamb 
Il serve as plant manager and Edward 
wis will he resident general manager. 

M.C. NAMES BECKER AND COHN 
COVER CALIFORNIA 

e Universal Microphone Co.. Inglewood, 
1., have appointed Herbert Becker factory 
presentative for northern California. Fresno 
d north, with headquarters in Burlingame. 
5. H. Cohn, of Los Angeles. will cover 
uthern California, south of Fresno for 

M. C. 

4FAYETTE RADIO ADOPTS 
WPLOYEES GROUP INSURANCE 
tdio Wire Television Inc.. 100 Sixth Avenue, 
ew York City. have instituted a group ac- 
ient and life insurance plan for all workers. 

effect since January 18. 1945. The cost 
this insurance will be paid wholly by the 

anagement. 

YLVANIA PROMOTES DON MITCHELL 
on G. Mitchell. vice president in charge of 
les, Sylvania Electric Products, Inc., was 
ected to the board of trustees recently. 

ANSEN WINS IRE AWARD 
Pr. W. W. Hansen research engineer at Sperry 
yroscope was recently awarded the Morris 

Liebmann memorial prize by the IRE . 

`for the application of magnetic theory to 
adiation, antennas. resonators, and electron 
unching; and for the development of prac- 
ical microwave equipment and technique:" 

BENWOOD LINZE OPENS N. Y. OFFICE 
The Bcnwood Linze Electrical Manufacturing 
Company, St. Louis, Mo., have opened a 
New York office at 420 Lexington Avenue. 

H. S. Dahl will be in charge. 

OMBERG BECOMES 
BENDIX RESEARCH HEAD 
Arthur C. Omberg has been named chief research 
engineer of the Bendix Radio division. Mr. 
Omberg was formerly assistant chief of the 
operational research branch of the U. S. 
Army Signal Corps. 

Dr. Harold Goldberg, formerly senior engi- 
neer with the Stromberg- Carlson Company, 
has also joined Bendix as a research engineer. 

Harold Detrick has been appointed chief en- 
gineer of the Bendix home radio unit. Charles 
P. t;cyh has joined the home radio division as 

(Continued on page 100) 

PRECISION 

TOLERANCE 

BRIDGE 

Visual and Audible 

indication 
ACCURATE T0.1% 

044 y/i.i.i.,/í,í,,,."44),.t'. 

MODEL SE 10 

Quality Control Minus Risks of Human Failure 

Electronically, "GO- NO -GO" Visual Gauge Can Be Used As: 

Inspection Tool -for incoming inspection of components (condensers and re- 
sistors) to act as a safeguard against faulty components and as a quality 
safeguard for the equipment manufacturer. 

An indispensable tool on the production line, this unit serves as an automatic 
filter to grade components for their individual tolerance. 

Overall precision of unit is .1 %. 

Checks A.C. resistance and impedance, capacitance and inductance. 

No controls for operator to adjust or set. 

Test is automatic. 

Human error is eliminated by substitution of indicating lights for tolerance 
reading. 

Visual and audible indication of rejects, instead of meter readings. 

Each 'tolerance in percentage steps has its individual light. 

Can be used by anyone; knowledge of inspecting procedure is unnecessary. 

Eliminates the error of parallax in meter readings. 

SHERRON ELECTRONICS CO. 

Division of Sherron Metallic Corporation 

1201 Flushing Ave., Brooklyn 6, N. Y.. 

"Where The Ideal Is The Standard, Sherron Units Are Standard Equipment" 

COMMUNICATIONS FOR APRIL 1945 910 

www.americanradiohistory.com

www.americanradiohistory.com


o 
z 

0 
z 
U 
m 

w 

o 

>- 

m 

z 
o 
cr) 

> 
z 

T 
F- 

U 
Q 
m 

CORRECT LIGHT... DAY or NIGHT ...CORRECT LIGHT 

DIALCO "Vari- Dina" 
PILOT LIGHT #V.M.400 
5 DISTINCTIVE FEATURES: --In daytime this 
unit emits concentrated penetrating light 
which is visible thru surrounding bright- 
ness ... A turn of the knurled head pro- 
duces soft diffused light which is ideal for 
night operation. No effect on operator's 
vision ... Field of visibility is a full 150' , 

60° more than required minimum . . . 

Press -to -test - light finger -tip pressure ac- 
tuates the bulb testing circuit . . . Ac- 
commodates screw -base or bayonet base 
bulbs which can be quickly discharged by 
finger -tip pressure . . . Assemblies sup- 
plied complete with required lamps. Con- 
sult us about your problem. 

Write for Catalogue 

DIAL LIGHT 
900 BROADWAY NEW YORK 3, N. Y. 

Telephone: ALgonquin 4- 5180 -1 -2 -3 
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RESEARCH DEVELOPMENT 
As leaders in the field of design and development of specialized 

transformers, Electronic Engineering Co. has established an envi- 

able reputation for solving the most difficult transformer applications. 
With complete electronic laboratories and the finest engineering 
talent available, Electronic Engineering Co. is devoted exclusively 

to the production of specialized transformers for the armed forces. 

ELECTRONIC ENGINEERING CO. 
3223 -9 WEST ARMITAGE AVE., CHICAGO 47, ILLINOIS 

"SPECIALIZED TRANSFORMER ENGINEERS" 
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NEWS BRIEFS 
(Continued from page 99) 

a cabinet design and production engineer. 
Mr. Detrick formerly was chief engineer 

the General Instrument Corporation. 

A. C. Omherg 

SHAEFFER BECOMES 

U.M.C. DESIGNER 

Norbert Shaeffer has joined the Universa 
Microphone Co., Inglewood, Cal.. as an in 
dustrial design engineer. 

The D -20 microphone. first Universal pro 
uct since Pearl Harbor. is the first mode 
created by Mr. Shaeffer. 

H. Goldberg 

.. 
STOELTING TIMER BULLETIN 

A 4 -page electric timer bulletin. 1100, has 
been released by the industrial division of the 
C. H. Stoelting Company. 424 -P North Homan 
Avenue. Chicago 24, Illinois. 

The new bulletin describes table model stop 
clocks, wall model stop clocks. precision chrono- 
scopes, combination timers and impulse 
counters, stop watch controllers, and spring 
wound x -ray timers. 

ELECTRO -VOICE CATALOG 
A 36 -page catalog. featuring a simplified ref - get 

erence level conversion chart for microphone m. 

rating standardization use has been released by : ra 
the Electro -Voice Corporation, 1239 South Bend e 

Ave.. South Bend 24, Indiana. 
Poly- directional, dynamic, velocity and car- 

bon microphones are described with applications, 
specifications, diagrams, etc. Basic operating ENO 
principles of microphones are also offered. 

N. A. PHILIPS C -R BOOKLET llln 

m 

RI 

d 

A': 

CA 

;im 

du 

ue, 

nv 

K 

A I6 -page illustrated c -r booklet entitled 
"How and Why Cathode -Ray Tubes Work" 
has been released by North American Philips 
Company, Inc., 100 East 42nd Street, New 
York. The data in the booklet is reprinted 
from the July. September, October and Novem- 
ber. 1944. issues of COMMUNICATIONS. 

J. R. Beers, development engineer, is the 
author of the series of papers which cover 
early history, mathematical concepts, present - 
day problems; c -r tube manufacturing prob- 
lems ; testing of c -r tubes, and special c -r 
tube designs. The latter discussion covers 

FAREWELL BANQUET FOR AEROVOX 
OFFICIALS 

a! 

IL 

Left to right : Sam Siegel, retiring vice president, 
and Mrs. Siegel; W. Myron Owen, new presi 
dent; Mrs. Charles Golenpaul; S. I. Cole, retir- 
ing president; Charles Golenpaul, sales manager: 
Mrs. Emanuel Cohen, wife of Colonel Cohen, 
former stockholder and company official; Stanley 
Green, new vice president and chief engineer; 
Frank Siegel and Austin C. Lescarboura. 
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abs systems, color filters and three -color 
greens. * « * 

VW CORNING VARNISH DATA 

eh 4 -page folder describing the properties of 

!q; 993 silicone varnish and outlining the 
ryommended procedures of application to the 
tabulation of electrical equipment. has been 

;cased by Dow Corning Corporation, P. O. 
592. Midland. Michigan. 

« * w 

IERITT AT CEDAR RAPIDS 

VE MEETING 

!. W L. Everitt, president of the IRE, spoke 
itently before the newly organized Cedar 
-pids section. He discussed wartime devel- 
opment of electronics. 
r :Tank M. Davis of Collins Radio was elected 
tiirman of the chapter. Professor L. A. 
Aare. University of Iowa, was named vice 
rairman; John A. Green, Collins Radio, 
at:ame secretary- treasurer. 

« « « 

14MMARLUND CAPACITOR 
$OCHURE 

32 -page booklet describing variable capaci- 
design and production has been issued 

the Hammarlund Manufacturing Company. 
,. 460 West 34th Street, New York 1. N. Y. 
variety of capacitors are discussed and 

ëistrated. 
« « 

It E. BULLETINS 

o bulletins describing push- button units, 
ector switches and indicating lights (GEA- 
4). and thickness gages (GEA -4363) have 
n released by G. E. 

« 

NLAYSON NOW 
NADIAN MARCONI G -M 

fart M. Finlayson has been appointed 
eral manager of Canadian Marconi Corn- 
y. He succeeds R. M. Brophy, who re- 
tly resigned. 

« e « 

TOMATIC MICA TRIMMER 
TA LOG 
12 -page catalog discussing mica compres- 
trimmers has been released by Automatic 

manufacturing Corporation, 900 Passaic Ave - 
e, East Newark, New Jersey. 
pecifications, capacity curves and outline 

awings are offered. 
« « « 

ONARD OF PHILIPS GIVES IRE TALK 

A. Leonard, technical commercial man - 
±i er of the quartz crystal division of North 
u erican Philips Company. Inc., New York. 

esented a paper on quartz crystals before 
co e Rochester. N. Y.. section of IRE recently. 

« e « 

:I.M.C. HOUSE ORGAN 
VOW A MONTHLY 
aVlicro Topics," house organ of Universal 
'tlicrophone Co., Inglewood, Cal., will here - 
dter be published monthly. 
dThe jobbers' edition of the paper, previously 
aqsued at frequent intervals, will be discon 
*rued and the news merged with factory 
etes and personnel items. A new feature will 
t# an engineering section for sound men. Tech- 

' 

ech - 
I cal data will be furnished by a committee 
ucluding James L. Fouch, president; Les Will - 
.hrd, chief engineer, and Jack Hall, production 
manager. 

.iTLANTA REPS VISIT ASTATIC PLANT 

. Hollingsworth (second from left) and Lou 
till (second from right), Atlanta, Georgia rep - 
:sentatives of Astatic Corporation, during e 
isit to new plant and offices at Conneaut, Ohio, 
ith W. J. Doyle, sales manager of manufactur- 
tg division ; Ray T. Schottenberg, sales manager 
i jobber division, and F. H. Woodworth, 

president (from left to right). 

BUYING -GUIDE 
and REVISED LISTINGS 

Radio 
Parts 

-Many Available 
Without Priority 

AUTO -LITE RELAY 
Solenoid relay similar to 
relays on autos with push- 
button starters. 8.5 to 14 
volts D.C., with heavy 
double make contacts. 
3546" x 334" x 
2 1/4". A14516. 
Specially priced, $ 1.1 9 

MIDGET POWER 
TRANSFORMER 

Pri. 117 jolts, 60 cycles. 
Secondary 6.3 volts © .5 
amps., 150 volts ® 150 
M. A., 50 volts © 65 M. A. 
Size 3t/4 "x3 "x 
21/2". A5959. 

98c Your cost, 9v 

6" PM SPEAKER 

Ideal for AC -DC radios, 
P. A., and Intercom re- 
placements. 
5 8 7 0 0 0. 
Your cost, $1.98 

HOOK -UP WIRE 

# 20 solid rubber covered. 
Red or yellow. 100 -ft. 
coils. Specify 
color. Your cost, 
each 49c 

KURMAN RELAY 
Type 223C34. S.P.D.T. con- 
tacts. 2.5 v. D.C., 8 MA, 300 
ohm coil. 584020. 
Specially 
pried .... $2.50 

TAPPED RESISTOR 
Vitreous resistor, 90 watts, 
6.4 ohms resistance tapped 
in20stepsof.32 
ohms ea.5B197. 
Your cost, each, 89c 

Just published! Concord's great, new 
68 -page Buying -Guide and latest 1945 
Revised Listings of standard lines of 
Condensers, Transformers, Resistors, 
Tubes, Test Equipment, Repair and Re- 
placement Parts, Tools, and hundreds 
of other essential items. Page after page 
of top -quality radio and electronic parts, 
and a special 16 -page Bargain Section 
offering hundreds of hard -to -get parts 
at important savings. Mail the coupon 
now for your FREE copy. Use it to get 
what you need -and get it fast -from 
Concord. 

Quick Shipment from CONCORD 
CHICAGO or ATLANTA 

Concord carries vast stocks. Concord 
ships to you at once from the nearest 
shipping warehouse, CHICAGO or 
ATLANTA. Concord invites you to 
consult our technical experts on special 
requirements. Concord can expedite 
any "essential" order and speed action. 
Concord now serves the United States 
Government, Institutions, Industry - 
and can serve YOU, whether you want 
one part or a hundred. Telephone, wire, 
or write your needs. And rush this cou- 
pon for the new 68 -page Buying- Guide. 
It's FREE. 

CONCORD Rnoio CORP. 
24,yette .74.koCotpot 

CHICAGO 7, ILL. ATLANTA 3, GA. 
901 W. Jackson Blvd. 265 Peachtree Street 

d1atWubon%idacot FREE BOOK! 

AUDIO REACTOR 
Sealed..15 Hy at O. D.C. 
current. Con 2" x 2" x 2 %a" 
with 452 mtg. inserts. 
5 B5 0 10 $2.95 Your cost, 

L 

Concord Radio Corp. 
901 W. Jackson Blvd., Dept. R -45 
Chicago 7, Illinois 

Please RUSH FREE copy of 
CONCORD'S new 68 -page 
Buying -Guide and Revised D, 
Listings, just off the press. 

Name 

Address . 

City State 
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TECHNICAL 
NOTES 

Excerpts from New flume Stud 
Lessons Being Prepared 

under 
the Direction of the CRE! 

Director of Engineering Texts 

Radiomen! 
CREI Offers Another 
Interesting Technical 
Discussion on Uses of 

THE 
CATHODE RAY 
OSCILLOSCOPE 

Sent Free on Request 

Readers of this column each 
month have been hearty in their 
praise of the interesting tech- 
nical articles written each month 
by the CREI Director of Engi- 
neering Texts, Mr. Albert Preis - 
man. These articles appear in 
our popular monthly paper, the 
"CREI NEWS." 

In the May issue of the "CREI 
NEWS," Mr. Preisman has pre- 
pared a relatively elementary, 
but highly practical discussion of 
some of the many uses of the 
Cathode Ray Oscilloscope. Many 
men in the armed forces have 
had occasion to employ Cathode 
Ray Oscilloscope in special, and 
usually secret, military devices. 
Many have written to CREI and 
requested that some of the ordi- 
nary uses of the Oscilloscope be 
described- particularly some of 
the features that are not gener- 
ally discussed in text books. The 
forthcoming article aims to meet 
this request and it is felt that a 
large number of radiomen will 
want to read it. 

If you are not already on the 
mailing list to receive the "CREI 
NEWS," write at once to the ad- 
dress below and ask for your free 
copy of the May issue which in- 
cludes the article on the Oscillo- 
scope. All subsequent issues will 
be sent to you regularly without 
charge ... and, of course, with- 
out obligation. 
The subject of "Cathode Ray Oscil- 
loscopes" is but one of many that are 
being constantly revised and added to 
CREI lessons by A. Preisman, Direc- 
tor of Engineering Texts, under the 
personal supervision of CREI Presi- 
dent, E. H. Rietzke. CREI home 
study courses are of college calibre 
for the professional engineer and 
technician who recognizes CREI train- 
ing as a proven program for personal 
advancement in the field of Radio - 
Electronics. Complete details of the 
home study courses sent on request. 
. . . Ask for 36 -page booklet. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

E. H. RIETZKE, President 
Home Study Courses in Practical 

Radio- Electronics Engineering for 
Professional Self -Improvement 

Dept.CO -4, 3224 -16th St.. N.W. 
WASHINGTON 10, D. C. 

Contractors to the U. S. Navy -U. S. 
Coast Guard -Canadian Broadcasting 
Corp. - Producers of Well- Trained 

Technical Radiomen for Industry 
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EXTERNAL -ANODE TRIODES 
((u,rtinucd from page 87) 

/ / 

P / 

T*fl=400 

/ - 

plate voltage and the grid bias neces- 
sary to reduce the no- signal plate cur- 
rent to a near zero value. The other 
end of the load line will be determined 

Figure 7 

Class C dynamic char- 
acteristics, where the 
grid -leak resistance hes 
a given value. Feed - 
hack line, which shows 
the ratio between grid - 
excitation voltage fed 
back and a -c com- 
ponent of plate cur- 
rent, will intersect 
dynamic characteristics 
at point P. This in- 
tersection determines 
upper limit of operat- 
ing line of oscillator. 

by di,torti(nl considerations. For sim- 
plicity the value first selected will be 
such that the maximum grid voltage 

(Continued on page 104) 

ottx 
GIIECKER 

TYPE 110 -A 

A dependable 
TEST AND MEASURING INSTRUMENT 
The factory counterpart of the Q- Meter. Com- 
pares fundamental characteristics of inductance or 
capacitance and Q under production line condi- 
tions with a high degree of accuracy, yet quickly 
and simply. Insures uniform parts held within 
close tolerances. Frequency range 100 kc. to 25 mc. 

BOONTO (RADIO 
BOONTON, N. J. 

DESIGNERS AND MANUFACTURERS OF THE "Q" METER . 

GENERATOR . . . BEAT FREQUENCY GENERATOR 
QX- CHECKER . . . FREQUENCY MODULATED 

AND OTHER DIRECT READING TEST INSTRUMENTS 
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V4MER 
and 

MR 
1'RANSMtstl 

NG 

AN 
RECtIfY1NG 

'TUBES /, 

TE LEVI 
SINCE PIONEER DAYS, 

HAS DEPENDED UPON 

CANNON PLUGS 
Because Cannon Plugs and Receptacles were designed 

especially for use in critical circuits, they were incorpo- 

rated into the first television hook -ups. Says Harry R. 

Lubcke, Director of Television for the Don Lee Broad- 

casting System : We find Cannon Connectors indispen- 

sable in our television o pera'ions. We called on Cannon 

in 1937 and what was probably the first all -television con- 

nector was fabricated." 

All the circuits of a modern tel- 
evision camera pass through this 
single master Cannon Connec- 
tor mounted on the side of the 
instrument. Equipment for the 
control of focusing, power and 
intensity of image is connected 
to power sources and to pick -up 
and broadcasting equipment 
through Cannon Plugs. 

If you are interested in equip- 
ment of this kind, write for the 
Cannon Condensed Catalog. 
Address Dept. A -121, Can- 
non Electric Development 
Co., 3209 Humboldt St., 
Los Angeles 31,Calif. 

AMPEREX ELECTRONIC CORPORATION 

CANNON ELECTRIC 
Cannon Electric Development Co., Los Angeles3l, Calif. 

Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto, Canada 

Representatives in Principal Cities - Consult Your Local Telephone Book 
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8SMDX fIRST! 

É 
For more than a year DX Crystals 

have been automatically deep - 

etched by o new process. Both 

the method and machines were 

perfected by DX Engineers so 

that all DX Xtals can have the 

nth degree of stability and en- 

durance necessary to wartime 

operation. 

Think about DX Products for your 

new receivers and transmitters. 

GENERAL OFFICES: 1200 N. CLAREMONT AVE., CHICAGO 22, ILL.; U S. A. 

:l 

l . 

PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 

Other important features include:- 
1. Compensated for ambient temperature 
changes from -40° to 110 °F. 

2. Contact ratings up to 115V -10a AC. 

3. Hermetically sealed - not affected by al- 
titude, moisture or other climate changes . . . 

Explosion -proof. 

4. Octal radio base for easy replacement. 

5. Compact, light, rugged, inexpensive. 

6. Circuits available: SPST Normally Open; 
SPST Normally Closed. 

WHAT'S YOUR PROBLEM? Send for "Spe- 
cial Problem Sheet" and Descriptive 
Bulletin. 

AMPFRITE CO NEW YORK 2 N.4 Y. 

In Canada: Atlas Radio Corp., Lid. 
560 King St. W., Toronto 

with 
porcelain 
heater 

with heater wound 
directly on blade 
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EXTERNAL -ANODE TRIODES) 

(Continued from page 102) 4 

does not approach the minimum plat 
voltage. 

It will be noted that this diagran 
holds for only one tube, so that sour 

of the values obtained will have to b 

doubled to take into account the two 
tube class B operation. The plat f 

swing E is taken from the load line a 

follows 

E = Eb - Et, ml,. = 15,000 - 5,000 
= 10,000 v (7 

The power output for 2 tubes is then 

given by 

1 1 

P. =- I,, mas E, = -X25X 10,000 
2 2 

= 125 kw (8jt 

The average plate current per tube 

Ibmax 25 1- _ =7.96a 
ir 3.14 

(9) 

and the power input for 2 tubes is de- 
termined from 

PI = 2Ib Eli =2 X 7.96 X 10,000 
= 159.2 kw (10), 

The load resistance per tube is that 
used in establishing the slope of the 
load line. The total plate -to -plate load 
resistance is four times this value. The 
grid driving power is taken from the 
static grid characteristic. The maxi- 
mum grid current, 2 amperes, is taken :. 

off the grid characteristics (Figure t, Pi 

P 

BA 

Figure 8. 

Circuit of a class B a -f amplifier, with voltages 
and currents indicated. 
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'BLUE PRINT 

SERVICE 
ON URGENTLY REQUIRED 

RADIO PARTS TUBES 
ELECTRONIC EQUIPMENT 

* 
PHONE 
Arclay 
1840 

* 
TELETYPE 
U,r.et rase wir, 
.erviro to our 
orwmixea. 

Code - RGY -New York 

TRAINED 
TECHNICAL 
PERSONNEL 

* OVER 10,000 ITEMS IN STOCK 
FOR IMMEDIATE DELIVERY! 

4c4vzyd4C9 c« 

I TUBES METERS CONDENSERS 
RESISTORS TRANSFORMERS 
TEST INSTRUMENTS WIRE 

AMPLIFIERS SOUND SYSTEMS, 
PLUGS JACKS SWITCHES 
METAL CHASSIS RACK PANELS, etc. 

PURCHASING AGENTS! 
ENGINEERS! 

Send for this 
FREE 800 PAGE CATALOG! 

Write today on your company letterhead for 
this massive 800 page Buying 
Guide containing everything In 
radio- electronics. Complete 
listings of all standard na- 
tionally known products 
in one handy, bound vol- 
ume! Sent free on reauest 
by addressing Box AE. 

This Book 

an Help Answer 

lour Procurement 
Problems! 

SUPPLIERS TO 
ndustrial Manufacturers Research 
Laboratories Schools Colleges 
Government Agencies Railroads 

,Public Utilities Broadcast Statiois 
lospitals Shipyards Polke Depts., 

,4metca'a 
MOST COMPLETE 

Sawrce eV Sub 

9), at a point that corresponds with 
the values of Eg (nwx) and E,, ( min) . 

Then the driving power for 2 tubes be- 
comes 

2 2 
Pg --Igmez Eg--X 2 X 1,500 

5 5 

= 1,200 w (11) 
This is the power that must be sup- 
plied by the driver. 

This design trial can be analyzed for 
available output, efficiency, and operat- 
ing constants. If the required condi- 
tions are not net, then another load 
line should be selected and the proce- 
dure repeated. In order to determine 
the distortion in any of these designs, 
it is necessary to plot composite char- 
acteristics so that the operation in the 
vicinity of zero plate current may be 
checked. If a dynamic- transfer char- 
acteristic is plotted for the two tubes, 
then the distortion may be analyzed by 
any of the multi -point analysis methods. 

The constant current curves can be 
used for the analysis of these amplifiers 
and the graphical results will be a little 
more complete and accurate, but the 
procedure is tedious and should not be 
attempted where other methods are 
available. 

Very little has been said about cir- 
cuit components used in connection 
with external -anode triodes or about 
the actual circuit design. Very often 
the analysis of the tube operation spec- 
ifies the circuit design which must be 
used. While the dissipative circuit 
determines the final load value, it is 
necessary to design transformation cir- 

(Continued on page 106) 

Figure 9 

Average plate characteristics of 898. Point O is 
determined by the operating plate voltage and 
grid bias necessary to reduce the no- signal plate 
current to a near -zero value. Other end of line 

is determined by distortion considerations. 
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t- 
RESISTORS 

AND 
BALLASTS 

* Troubled by fluctuating line 
voltage? Just include a Claro- 

stat Automatic Line Voltage Regu- 
lator in your assembly -or as an 
accessory plugged in between con- 
necting cord and outlet. At 110 volts 
the resistance is low. Voltage drop 
is negligible. But as line voltage in- 
creases, the resistance builds up so 
as to maintain uniform and safe 
voltage to your assembly. 

Clarostat also makes voltage -drop- 
ping resistors, such as for adapting 
110 -volt equipment to 229 -volt power 
lines. Made either for built -in appli- 
cations, or as convenient plug -in 
accessories. 

T: Submit your resistance or control prob- 
lems to us for engineering collaboration 

and quotations. 

CLAROSTAT MFG. CO., Inc. . 285 -7 N. Eta St., Brooklyn, N.Y. 
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r4,14.44.4 
PULSE GENERATOR 

MEASUREMENTS 

THE INDUSTRY a 

OFFERS ... - F 

G.E. MULTIRANGE INSTRUMENTS 
multirange instrument. type UM-4 unimeter, 

with d -c ranges from 100 microamperes to 10 

amperes in six steps and resistance ranges 
from 3,000 ohms to ten megohms in five steps, 
has been announced by G. E. 

On d -c, the unit operates from 0 to 10,u00 
I 

volts at 20,000 ohms- per -volt. On a -c it ranges 
from 0 to 10,000 volts at approximately 5, 
ohms -per -volt. 

MODEL 79 -B 
SPECIFICATIONS: 

FREQUENCY: continuously variable 60 to 100,000 cycles. 
PULSE WIDTH: continuously variable 0.5 to 40 microseconds. 
OUTPUT VOLTAGE: Approximately 150 volts positive. 
OUTPUT IMPEDANCE: 6Y6G cathode follower with 1000 ohm load. 
R. F. MODULATOR: Built -in carrier modulator applies pulse modulation to any 

r.f. carrier below 100 mc. 
MISCELLANEOUS: Displaced sync output, individually calibrated frequency and 

pulse width dials, 117 volt, 40 -60 cycles operation, size 14 "x10 "x10 ", 
wt. 31 lbs. 

Price: $295.00 F.O.B. BOONTON Immediate Delivery 

MEASUREMENTS CORPORATION 
BOONTON NEW JERSEY 

1 

CABII1ET$ 

CHASSIS 

PAl1ELS 

RACKS 

When 
skill of a high degree be- 

comes habitual, and shows up 
in the smallest detail - that's 

Craftsmanship! 

Having specialized for many years, Par - 
Metal has this habit of Craftsmanship - 
expressed throughout the entire line, 
which ranges from small chassis to 
housings for huge transmitters. 

To get a picture of what Par -Metal 
can do now (and th, post -war 

possibilities) write for a 
copy of Catalogue 

No. 41 -A. 

PQRaMC II 6=.1Q PR RPORATION Export Dept. 
32.62-49th STREET ... . 1,pNGaSLAND CITY; N. Y. 10O prick st. N. Y. C. 
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BENDIX CRYSTAL TRANSMITTER 
. \u .L - n en:in- channel, mobile- service trans- 
mitter for the :w -156 mc band, using on 

EXTERNAL -ANODE TRIODES 
(Continued from page 105 , 

cuits which will make the proper load 

impedance ^ pear at the plate circuit 
of we ,uo:. Thus the problem of de- 

signing tank circuits is one of load 

transformation, and selection, sine 
many harmonic frequencies appear i 

the plate current wave, and only th 
fundamental component is desired. 

Bibliography 
D. C. Prince, Tubes As Power Oscil 

lators, Proc. IRE ; June, 1923, 
\ \_. L. Everitt, Optimum Operatin 

Conditions For Class C Amplifiers, Proc. 
IRE, p. 152 ; Feb., 1934. 

I. E. Mouromtseff and H. N. Kozanow 
ski, A S /tort Cut Method For Calcldatio 
Of Harmonic Distortion In Wave Modu 
lation, Proc. IRE, p. 1090 ; Sept., 1934. 

E. L. Chaffee, The Operating Charac 
tcristics Of Power Tubes, J. App. Phys 
p. 471 ; 1938. 

NV. G. Wagner, Simplified fied Methods Fo 
Computing The Performance Of Trans 
mitting -Pubes, Proc. IRE ; Jan., 1937. 

W. L. Everitt, Optimum, Operatin 
Conditions For Class B Radio Frequenc 
Amplifiers. Proc. IRE, p. 305; Feb., 1936 

H. N. Kozanowski and I. E. Mouromt 
seff, Vacuum-Tube Characteristics I 
The Positive Grid Region By An Oscil 
lographic .Method, Proc. IRE, p. 1082 
Aug., 1933. 

B. F. Miller, An Analysis Of Class 
and Class C Amplifiers, Proc. IRE, 
496; May, 1935. 

H. P. Thomas, Determ ination of Gri 
Driving Power In Radio - Frequenc 
Power Amplifiers, Proc. IRE, p. 1134 
Aug.,, 1933. 

I. E. Mouromtseff and H. N. Kozanow 
ski, Comparative Analysis Of IVater 
Cooled Tubes As Class B Audio . -1mpl` 
fiers, Proc. IRE, p. 1224 ; Oct., 1935. 

} 

re 

oie 

nh 
ir 

( m. 

ery 

www.americanradiohistory.com

www.americanradiohistory.com


TO THE LEADER FOR LEADERSHIP 

RGEST LINE OF 
iterwrifers' Approved and Listed 

DILOT LIGHT 
SSEMBLIES 

T 

Gothard No. 1216 
Neon Light 
Assembly 

hard has established a policy for the 
oval of all leading Pilot Light Assem- 
in the Gothard Line to meet the ever 
asing demand for approved compo- 
parts. This feature, plus such Gothard 

elopments as rigid non -short terminals, 
erally higher standards in light elis- 

ion, and special engineering service 
unusual requirements is your gu ::antee 
aximum efficiency and lasting quality in 

ry Gothard Assembly. 

thard No. 1216 Neon Light Assembly 
igned especially to accommodate the 

cost NE -45 Neon Lamp, this assembly 
articularly suited to continuous opera - 
-to indicate equipment is "ON." The 

45 lamp has an approximate lifetime of 
00 hours as compared to the 500 hour 
time of the ordinary lamp. An unbreak- 
e lucite protective cap, designed and 
de for Gothard exclusively, provides 
fect light dispersion of the warm neon 
w in all directions. See catalog for de- 
s. Request New Gothard Catalog. 

MANUFACTURING COMPANY 
5 North Ninth Street Springfield, Illinois 
Canadian Distributor -William F. Kelly, 

1207 Bay Street, Toronto 5, Ontario 
port Division -25 Warren St.,New York 7,N.Y. 

Cables- Simontrice, New York 

(Continued from page 106) 

ystal has been developed by the Bendix 
:dio division of Bendix Aviation Corporation. 
!Model uses a three -dial, eight- channel, auto - 
atic shifter. Manufacturer says that the 
ember of dials can be varied on the basic 
sign from one to ten, and as high as sixteen 

channels could ultimately be incorporated into 
design. 

The transmitter designed by R. B. Edwards 
of the division's transmitter engineering de- 
partment, can also be secured for f -m opera - 
tion. 

MALLORY DRY BATTERIES 
:\ tropical dry battery that is said to provide 
four to six times the operating life of a normal 
battery has been developed by Samuel Ruben, 
in association with P. R. Mallory and Co., 
Inc., for the Signal Corps. The dry cell is said 
to have a high shelf life, and will stand high 
temperatures. Individual cells are hermetically 
sealed. 

The cells are said to have a flat discharge 
characteristic. 

According to Mallory, the new cell, within 
rated current range, possesses the same 
ampere hours' service life whether the battery 
is operated intermittently or continuously. 
Under normal conditions no recovery time is 
required. 

Licenses already have been granted by 
Mallory to Ray -O -Vac, Magnavox Corporation 
and Sprague Electric Company. 

Data released by the War Department state 
that the new batteries (BA -38 -R) have seventy - 
two cells that can be packed in a space less 
than 1' long and slightly less than 1 %" wide. 
Each battery weighs not quite 2 pounds and has 
a nominal voltage of 93.6. The battery, contain- 
ing mercuric oxide, contains layers of zinc and 
paper, especially impregnated and arranged in 
a spiral like a jelly roll. A zinc pellet at the 
top of the can, but separated from the can by 
an insulator, serves as the negative pole. The 
cell uses a steel can which serves as the posi- 
tive pole but does not enter into the reaction 
of the cell. A fluid metal, mercury or quick- 
silver. is the prime component. 

* * 

MARION 21/2" AND 31/2" METERS 
Meters of 21/" and 3;2'' (d -c) size that are 

said to be completely hermetically sealed have 
been produced by Marion Electrical Instrument 
Company, Manchester, New Hampshire. 

Meter mechanism is built into a protective 
cup -like frame, with glass cover sealed to the 
metal rim. Window sealing process was devel- 
oped in cooperation with the engineers of the 
Corning Glass Company. 

Use of magnetic shielding is said to provide 
panel interchangeability without affecting cali- 
bration. For extra r -f shielding, the instrument 
can be supplied silver plated. 

Silver -clad beryllium copper hair springs are 
said to reduce zero shift at all temperatures. 
Standard Kovar glass -bead type terminals. 

Built to A -W -S standards; type'HAI 2 is di- 
rectly interchangeable with A -W -S type MR 
24 and 25, type HM 3 is directly interchange- 
able with A -W -S type MR. 34 and 35. 

E.E.I. RECTIFIERS 
High- voltage rectifiers, type 3B 27, with a 
peak inverse voltage of 8500 have been produced 

by Electronic Enterprises, Inc., 65 -67 Seventh 
Avenue, Newark 4, N. J. 

Peak plate current is 0.6 ampere, and 

(Continued on page 108) 

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 

This Aerovox Type 1865 capacitor is de- 
signed for ultra- high- frequency radio power 
equipment such as television and FM trans- 
mitters. Especially recommended for fixed 
tuning, by- passing, blocking, coupling, neu- 
tralizing and antenna- series capacitance. 

Losses are extremely low, due to highly re- 
fined sulphur dielectric used. Corona losses 
are avoided by the unique design, grounded 
case, and insulated terminal. Type 1865 
(illustrated) has cast aluminum case: steatite 
insulator supports terminal. Lower -cost Type 
1860 has aluminum can; mica disc insulator 
for terminal. Ratings up to 10.000 test volts 
effective. .00001 to .000125 mfd. 

Consult Us . . . 

Our engineers can help you with your 
capacitance problems. Let us quote on your 
requirements. 

INDIVIDUALLY TESTED 

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

Export: l3 E. 40 Si.. NEW YORK 16, N.Y.. Cable:'ARLAB' 
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NUMBER ONE OF A SERIES 

DC means SC .. . 

Selenium Control and 
Selenium Conversion for 
the practical, profitable 
performance planned by 
top flight design engi- 
neers. Selenium provides 
maximum efficiency . . . 

unlimited life... negative. 
temperature coefficient... 
and other characteristics 
necessary to solve the 
electronic problems of 
tomorrow . . . That's why 
DC means SC. 

SEND FOR 
BULLETIN 

SELENIUM CORPORATION 

of AMERICA 
1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 

EXPORT DIVISION: FRAZAR & HANSEN 

301 CLAY STREIT. SAN FRANCISCO. CALIFORNIA 

N CANADA: BURLEC LTD., TORONTO 13. ONTARIO, CANADA 

108 COMMUNICATIONS FOR 

THE INDUSTRY OFFERS 
(Continued from page 107) 

an average plate current of .150 ampere. Four 
tubes in full bridge are said to deliver 5415 d -c 
volts to filter, with 6000 volts total input. 
Filament draws 5.0 amperes at 2.5 volts. Base 
is medium four -pin bayonet. 

TALK -A -PHONE POWER BOOSTERS 
A 15 -watt amplifier, for intrr- Lommuuication 
power booster application has been announced 
by Talk -A -Phone Mfg. Co., 1512 So. Pulaski 
Rd., Chcago 23, Illinois. 

* * * 

MICAMOLD FIXED CERAMIC 
DIELECTRICS 
Fixed ceramic capacitors conforming to joint 
Jan -C -20 specifications are now in production 
at Micamold Radio Corporation, 1087 Flush- 
ing Avenue, Brooklyn 6, N. Y. 

Available in preferred temperature coef- 
ficients for any capacity under designations 
CC20, CC25, CC30, CC35, CC40 and CC45. 

* O* 

FTR REGULATED POWER SUPPLIES 
A selenium rectifier unit. FTR -3128 -S, provid- 
ing d -c power up to 10 amperes, continuous 
duty, between 22 and 30 volts, has been an- 
nounced by Federal Telephone and Radio Cor- 
poration. 

Output voltage is said to be automatically 
held constant within ±0.5 volt regardless of 
load variation from 0 to 10 amperes, or a -c 
line voltage fluctuations of 105 to 125 volts. 
Ripple voltage is said to be limited to approxi- 
mately 5 %. 

Unit has 0 -30 scale d -c voltmeter, and d -c 
output terminals on the front panel. An 8- 

foot rubber- covered cord with metal sheathed 
plug is provided for a -c input connection. 
Weighs approximately 74 nounds. Cabinet, 
11W/x8/"x16 ". For single, phase a -c input of 
115 volts, 58 to 62 cycles. 

G.E. SIGNAL GENERATORS 
Two signal generators, SG -2A and SG -3A, 
one to provide a signal source only, the other 
to make possible calibrated output readings, 
have been announced by G. E. 

The SG -2A generator covers 100 kc to 32 
mc in five bands which are selected on the 
front panel. Modulation of the unit, 30% deep, 
in accordance with the IRE recommendations 
for receiver testing, is effected by the constant 
current method on the plate of the oscillator 
tube. 

The SG -3A is said to permit directly cali- 
brated readings of r -f output, with subdivided 
readings of signals of 0.5 to 100,000 microvolts, 
at all frequencies from 100 kc to 32 mc. By 

APRIL 1945 
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Wanted 
ENGINEERS 

Radio 

* Electrical 

Electronic 

* Mechanical 

* Factory Planning 

Materials Handling 

Manufacturing Planning 

Work in connection with the manufac. 
ture of a wide variety of new and ad 
vanced types of communications equip. 
ment and special electronic products. 

Apply for write!, giving 
full qualifications, to: 

R.L.D., EMPLOYMENT DEPT., 

WeSrern Electric F Co. 
100 CENTRAL AV., KEARNY, N I, 

*Also: C. A. L. 

Haverhill, Mau, Locust St.. 
Applicants must semply with WMC repulatlens 

- lllllllllllnlnlln III IIIIm 1 IIIIIIIIIII1IIRa 

CARTER DYNAMOTORS 

/rsrir>t %i'a-lv.tl ,plHnaud 

'LJMiJnrunitaliOnJ $rumenl. 

T. 
HOUNDS of Carte 

faithfully providing dependable, effi- 

cient service in leading communications 

equipment all over the globe. Send 

today for the latest catalogue of 

Dynamotors, Converters, Permanent 

Magnet Hand Generator-,, and Mag- 

1603 MILWAUKEE AVE. CABLE: GENEMOTOS 
CARTER, a well known name in radio for over twenty years. 

st 
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IT'S 
UlI11CHRRGER 

TOWERS 
FoRsTarmtgERaow 
ANDFM SYSTEMS 
For their outstanding Radio 
Communication System, the 
New Jersey State Police use 
Wincharger Towers exclu- 
sively as supports foi F -M 
Antennas. They and hun- 
dreds of other stations in 
all types of broadcasting 
know that they depend on 
Wincharger for - -- 

* Strong, Clear Signals 

* Low Initial Cost 

* Pleasing Appearance 

* Low Maintenance 

Immediate deliveries on suit- 
able priorities. Write or wire 
for full information. 

/BONDS ( 

n.cNaocra 

FOR 
1 

j o,u.ala.. 

VICTORY ' "r "°"`r" 1.1,1,1 

CHA RC R 
ANTENNA TOWERS 
and VERTICAL RADIATORS 
M INCHARGER CORPORATION SIOUX CITY.IOWA 

using second harmonics, signals up to 64 me 
are available. 

A vacuum -tube voltmeter monitors the out- 
put of the modulated oscillator to the attenu- 
ator. 

FIVE -INCH C -R TUBE SHIELD 
A shield for 5" cathode -ray tubes, Maco j 
583 p, constructed of .025" mu- metal, hydrogen 
annealed at 1100° C has been developed by 
Metallic Arts Co., 243 Broadway, Cambridge 
39, Massachusetts. Shield is said to be shock - 
resistant and meet Navy requirements. 

\HVAN' 

.. 

(V 
\\\\\, . 

,, 

ama,od 

TAYLOR HIGH- VACUUM RECTIFIERS 
A high- vacuum, half -wave rectifier, TR -40M, 
equipped with a 4 -pin jumbo (50 -watt) base 
and using Nonex glass has been announced 
by Taylor Tubes, Inc., 2312 Wabansia Avenue, 
Chicago, Illinois. 

Filament is thoriated tungsten. Plate lead 
is at top, and filament leads are brought out 
to pins 2 and 4. 

Filament power, 5 volts at 10.5 amperes. 
Peak forward voltage, 25,000. Peak inverse 
voltage, 60,000. Average plate current, .25 
ampere. Size, 9%%! x3A1}/ . 

. . * 

G.E. SPEAKERS 
A super loudspeaker that is said to carry 
speech for three miles under average weather 
conditions has been developed by G.E. Under 
been heard up to 18 miles. Works on less 
ideal conditions the speaker is claimed to have 
than 25 watts of power. Portable with gas 
driven generator, or can be plugged into 110 
or 220 a -c line. 

NEMCO CRYSTAL HOLDERS 
Crystal holders are now being produced by th, 

(Continued on page 110) 

10,000 

PHHT 
Ten thousand different 

radio and electronic parts immediately 

available on priorities 

Trained expeditors select 

and ship same-day your order 

is received 

EXP[WENE 
Known since 1922 as reliable 

jobbers, wholesalers and manufacturers of 

radio and electronic equipment 

iiabio 
Wire 

7j1S&U lac 

100 Sixth Ave., Dept. T -4, New York 13, N. Y. 

Boston, Mass. Newark, N. J. 

World's Largest Radio Supply House 

Originators and 

Peacetime Marketers 

of the celebrated 

JWq«e//e #a'a o 
Write today for our bargain 

flyers and special bulletins 

COMMUNICATIONS FOR APRIL 1945 109 

www.americanradiohistory.com

www.americanradiohistory.com


National Electronic Manufacturing Corporation, 
22 -78 Steinway St.. Long Islat.d City, N. Y. 

Illustrated is the N5X in 6105 and 592 which 
may be obtained ill all types of FT-243 holders. 

SPRAGUE HIGH -VOLTAGE 
CAPACITORS 
Capacitors utilizing an oil -impregnant, vitamin 
Q, that are said to operate satisfactorily at 
thousands of volts at ambient temperatures as 
high as 105° C have been announced by the 

Sprague Electric Company, North Adam. 
? lass. The impregnant, developed by Sprague, 
affords the production of hermetically sealed 

THE INDUSTRY OFFERS .. . 

(C.ontinued from page 109) 

capacitors in rectangular metal containers for 
95° C and 105° C continuous operation, and in 
d -c rated voltages from 1,000 to 16,000. Other 
types include type 45P hermetically sealed in 
glass shells with metal end caps. 

SHALLCROSS HERMETICALLY SEALED 
. RESISTORS 

Hermetically- sealed wire -wound resistors (pa- 
tent applied for), 1100 series, constructed with- 
out glass, without the use of "floating" or 

stud -locked resistance elements, and without 
ferrule terminals or caps, are now being 
produced by Shallcross Manufacturing Co., Col - 
lingdale, Penna. 

Resistors are layer wound with noninductive 
pie windings. Utilize standard mounting facili- 
ties. At present available in two designs and 

in all resistance values from 1000 ohms to 
10 megohms. 

Both the resistance form and the protective 
shell are of ceramic. The resistance winding 
element and outer shell are said to be an 
intergal unit. 

. . 

DEJUR -AMSCO MINIATURE METERS 
.\ hermetically- sealed, ring - mounted miniature 
11/4" metes, model 120, has been announced by 
DeJur -Amsco Corp., Northern Blvd. and 45th 
Street. Long Island City 1, New York. 

Instrument range may he mounted on %g" to 
%t" panels. A waterproof gasket is supplied 
for sealing to the panel. Available in a wide 
variety of ranges including highly sensitive 

5200 -18 W. Kinzie St. Chicago 44, Illinois 

NATION -WIDE MAIL 
ORDER DISTRIBUTORS 

SINCE 1928 

'NOW AND ELECPRONIC 
DEVICES For Trade ... Industry ... Vocational 
... Communication ... Public Utility and Ex- 

perimental Applications 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St. Kansas City 6, Missouri 
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microammeter or microvoltmeter requirements 
Built to A -S -A specifications. 

s * 

LANGEVIN SPEAKERS 
An exponential speaker horn, 24A, that has 
bell diameter of 25" has been produced b 
the Langevin Company, 37 W. 65th St., N 

York 23. Over -all length, 38 "; over-all width 
f. ". Frequency response is said to be 110 to 
in) cps. 
Receiver attachments are available for cou- 

gieebtanicRe.lea4cit&A119. 
CORP. 

5805 HOUGH AVENUE CLEVELAND 3. OHIO 
bereloptnent and Manufacture of 

TRANSMITTERS AND RECEIVERS, AM AND FM 
INDUCTION HEATING FURNACES 
ELECTRONIC GAUGING EQUIPMENT 
INDUSTRIAL ELECTRONIC EQUIPMENT 

CRYSTALS 
EXCLUSIVELY 

SINCE 

1934 
ORDERS SUBJECT TO PRIORITY 

P E T E R S E N RADIO CO., Council Bluffs. Iowa 

7ed 7-/teS 
World's Largest Manufacturer of 

- Wireless Telegraphic Apparatus 
COM ICE EQUIPMENT 

McElroy Manufacturing Corp. 
82 Brookline Avenue Boston, Massachusetts 

on or about July 1 

COMMUNICATIONS 
will be located in new and larger quarters at 

52 VANDERBILT AVENUE 
New York 17 - - - - New York 
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MODEL 504 -A 

ft411%/5M TESTER.... 
f 

THAT GIVES YOU - 
reeP9 tiring 

* Design proven by over 5 years 
production of thousands of this 
model. 

* Operation as simple as ABC. Mul- 
tisection push- button switches do 
all work. Simply "follow the ar- 
rows" for' tube checking. No 
roaming test leads for the multi - 
meter. 

* Open face wide scale 41/4 -inch 
rugged meter built especially for 

this tester -500 microampere sen- 
sitivity. 

* Each AC and DC range individu- 
ally calibrated. 

Professional appearance. Solid 
golden oak carrying case. 

Guaranteed Rectifier. 

SPECIFI CA LIONS 
MICROAMPERES: 
0.500 

DC MILLIAMPERES: 
0.2.510.50.250 

DC AMPERES 
0.1.10 

DC VOLTS -1000 OHMS PER VOLT: 
0.5-25.100.250.500.1000.2500 

AC VOLTS 
0.5.10.50. 250.1000 

OUTPUT VOLTS: 
0.5.10.50.250.1000 

OHMMETER: 
0. 200.2000- 20,000 OHMS 
0.2.20 MEGOHMS 

BATTERY TEST: 
Check Dry Portable "A" and "B" Ba 
terles Under Load 

CONDENSER CHECK: 
Electrolytics checked on English Readln 
Scale at Rated voltages of 25.50 -100 200. 250. 300.450 volts. 

TUBE TESTER: 
Emission type with noise test, floating filaments. easy chart operation. Checks all receiving type tubes. 

POWER SUPPLY: 
115 volts 60 cycle. Special voltage and frequency upon request. 

SUPREME 
SUPREME INSTRUMENTS CORP. 

Greenwood, Miss., U.S.A. 

piing two or four driver units and snaking the 
horn capable of maximum inputs of 50 and 
100 watts. 

JOHNSON HIGH -POWER 
CAPACITORS 
High- power, high- capacity capacitors in vari- 
ous spacings up to 1 % ", have been announced 
by the E. F. Johnson Company, Waseca, Min- 
nesota. For a spacing of 1 ", the breakdown 
rating is said to be 45,000 peak volts at 2 

megacycles. 
Condenser plates, 18" square, are made of 

fabricated sheet metal. Frame rods are /%" 
copper tubing. and are fitted with heavy strap 
connectors capable of carrying a high current. 
A tank coil may be mounted on top of the 
condenser and supported by the cross pieces. 

A protective gap is built into the condenser 
for flash -over protection. Top steatite insula- 
tors have corona shields. Condenser illustrated 
has a capacity of 1200 nnnfd and is 40 " high. 

MEPCO WIRE -WOUND RESISTORS 
Wire -wound impregnated resistors are now 
being produced by Madison Electrical Products 
Corporation. Madison, N. J. Twenty types 
are said to be available. Windings of resistors 
are insulated by cellulose acetate tape before 
impregnation. 

U.M.C. D20 DYNAMIC MICROPHONES 
Four models of the (1) namic response mica - 

phones. D20, have been announced by Universal 
Microphone Co., Inglewood, California. 

Mounted on micro -adjust swivel. Unit may 
be positioned througout a 60° angle. 

Designed for use in indoors and outdoors 
with a frequency range of 50 to 8000 cycles at 

54 db as referred to one volt per bar. 
Standard W-27 thread stand coupling. Di- 

mensions: 2% " wide 3" high, 3,4" deep; ship- 
ping weight, 3% pounds. 

Available in 50, 200, 500, and 40,000 -ohm types. 

AVAILABLE I 

t 
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the Importance of 

SPECIALIZATION 
Aside from outstanding and 
long- acknowledged technical skill - our "Specialization Formula" 
is probably as fully responsible 
for the world - renowned AUDAX 
quality as any other single 
factor. 

We proudly concentrate all our 
energies and resources upon 
producing the FINEST pick -ups 
and cutters. Because we are spe- 
cialists in this field, much more 
is expected of us. Because the 
production of fine instruments 
like MICRODYNE is a full time 
job, it stands to reason that we 
could not afford to jeopardize 
our reputation- EVER--by mak- 
ing pick -ups a side -line. 

After Victory, you may expect 
AUDAX improvements, refine- 
ments . . . master -touches to 
heithten the marvelous fac simile 
realism of AUDAX reproduction. 

AUDAK COMPANY 
500 -C Fifth Ave.. New York 18, N. Y. 

Creators of Fine Electronic - 
Acoustical Apparatus Since 1915 

Send for complimentary copy 
of our informative 

"PICK -UP FACTS" 

* BUY 
WAR BONDS 

ADVERTISERS IN THIS ISSUE 
COMMUNICATIONS -APRIL, 1945* 

AEROVOX CORPORATION 107 
Agency: Austin C. Lescarboura & Staff 

AIREON MFG. CO 7 
Aeency: Ft-win Wasev & Co., Inc. 

ALTEC -LANSING CORP. 80 
Agency: Ervin, Wasey & Co. of the Pacific Coast 

ALLIED RADIO CORP 66 
Agency: Henry H. Teplitz, Advertising 

AMALGAMATED RADIO & TELEVISION CORP. 96 
Agency: Shappe- Wilkes Inc. 

AMERICAN PHENOLIC CORP 29 
Agency: Evans Associates, Inc. 

AMERICAN RADIO HARDWARE CO., INC 14 
Aoency: Shappe - Wilkes Inc. 

AMPEREX ELECTRONIC CORP 103 
Agency: Shappe-Wilkes Inc. 

AMPERITE COMPANY 104 
Agency: H. J. Gold Co. 

ANDREW CO. 74 
Agency: Burton Browne, Advertising 

THE ANSONIA ELECTRICAL CORP. 16 
Agency: Albert Prank- Guenther Law, Inc. 

THE ASTATIC CORPORATION 56 
Agency: Wearstler Advertising, Inc. 

THE AUDAK CO 112 
Agency: Hart Lehman. Advertising 

AVIOMETER CORP. 22 
Agency: Chas. A. Weeks & Co., Inc. 

BARKER & WILLIAMSON 87 
Agency: The Harry P. Bridge Co. 

BENW00D -LINZE CO. 28 
Agency: Major Adv. Agency 

BLILEY ELECTRIC CO 17 
Agency: Hardy, Advertising 

BOONTON RADIO CORP 102 
Agency: Frederick Smith 

THE BRUSH DEVELOPMENT CO 20 
Agency: Gregory Advertising Agency 

BURGESS BATTERY CO 95 
Agency: Howard H. Monk & Associates 

BURSTEIN- APPLEBEE CO. 110 
Agency: Frank E. Whalen Adv. Co. 

CAMBRIDGE THERMIONIC CORPORATION. 69 
Agency: Walter B. Snow & Staff 

CANNON ELECTRIC DEVELOPMENT CO 103 
Agency: Dana .Tones Co. 

CAPITOL RADIO ENGINEERING INSTITUTE 102 
Agency: Henry .7. Kaufman, Advertising 

CARTER MOTOR CO. 108 
Agency: Advertising Engineers Corp. 

CENTRALAB 79 
Agency: Gustav Marx Adv. Agency 

CINCINNATI ELECTRIC PRODUCTS CO 10, II 
Agency: Perry Brawn, Inc. 

CINEMA ENGINEERING CO 103 
Agency: Riordan & Messier 

CLAROSTAT MFG. CO.. INC 105 
A annrv: A iistio (` T,r,rarhoua 

COLE STEEL EQUIPMENT CO 
Agency: F7hrlirh & Neuwirth 

CONCORD RADIO CORP 101 
Agency: E. II. Brown Adv. Agency 

CONNECTICUT TELEPHONE & ELECTRIC 
DIV. GREAT AMERICAN INDUSTRIES. 
INC. 

Agency: Wilson & Haight, Inc. 
CONTINENTAL ELECTRIC CO 

Agency: Duane Wanamaker- Advertising 

D -X CRYSTAL CO 104 
Agency: Michael F. Mayger 

THE DAVEN CO Inside Front Cover 
Agency: Shappe -Wilkes, Inc. 

DIAL LIGHT COMPANY OF AMERICA........ 100 
Agency: II. J. Gold Co. 

ALLEN B. DuMONT LABORATORIES, INC...,. 75 
Agency: Buchanan & Co., Inc. 

EASTERN AMPLIFIER CORP 34 
Agency: Roberts & Riemers, Inc. 

HUGH H. EBY, INC. III 
Agency: Renner Advertisers 

EITEL- McCULLOUGH, INC. 30 
Agency: L. C. Cole. Advertising 

ELECTRONIC ENGINEERING CO 100 
Agency: Burton Browne, Advertising 

ELECTRO -VOICE MFG. CO., INC 86 
Agency: Shappe- Wilkes, Inc. 

ELECTRONIC RESEARCH & MFG. CO 

FAIRCHILD CAMERA & INSTRUMENT 
Agency: G. M. Basford Co. 

FEDERAL TELEPHONE & RADIO CORP 
Agency: Mars.halk & Pratt 

FINCH TELECOMMUNICATION, INC 
Agency: Wortmau, Barton & Goold, Inc 

THE FORMICA INSULATION CO 
Agency: Th. hester C. Moreland Co. 

GALVIN MF CORP 19 
Agency: G..urfain -Cobb Adv. Agency 

GATES RADIO CO 77 
Agency: Henry J. Kaufman, Advertising 

GENERAL RADIO GO Inside Bask Cover 
GOTHARD MFG. CO 107 

Agency: Merchandising Advertisers 
GUARDIAN ELECTRIC 49 

Agency: Kennedy & Co. 

HALLICRAFTERS CO. 71 
Agency: Burton Browne, Advertising 

HAMMARLUND MFG. CD., INC 40 
Agency: Rooding & Arnold, Inc 

HARVEY RADIO CO 80 
Agency: Shappe-Wilkes, Inc. 

HEINTZ & KAUFMAN, LTD 67 
Agency: The Conner Co. 

HEWLETT -PACKARD CO. 35 
Agency: L. C. Cole, Advertising 

THE HICKOK ELECTRICAL INSTRUMENT CO. 57 
Agency: White Adv. Co. 

& Staff 

THE HOPP PRESS. INC 
Anenev: Gallant Adv. Agency 

HYTRON RADIO & ELECTRONICS CORP 85 
Agency: Henry A. Loudon, Advertising 

INTERNATIONAL RESISTANCE CO 23 
Agency: The Levenson Bureau 

ISLIP RADIO MFG. CORP 94 
Agency: The Kotula Co. 

JENSEN RADIO MFG. CO 24 
Agency: Burton Browne. Advertising 

HOWARD B. JONES CO 94 
Agency: Merrill Symonds, Advertising 

E. F. JOHNSON CO 31, 90 
Agency: David, Inc. 

KENYON TRANSFORMER CO., INC 6 
Agency: Jasper. Lynch & Mattel, Inc. 

THE JAMES KNIGHTS CO 89 
Agency: Turner Adv. Agency 

McELROY MFG. CORP 110 
Agency: Shappe- Wilkes Inc. 

MARION ELECTRICAL INSTRUMENT CO.. 53 
Agency: Shappe- Wilkes Inc. 

MEASUREMENTS CORPORATION 106 
Agency: Frederick Smith 

MEC -RAD DIV. BLACK INDUSTRIES 37 
Agency: G. M. Basford Co. 

METALLIC ARTS CO 92 
Agency: Cory Snow, Inc. 

JAMES MILLEN MFG. CO., INC 98 
MYCALEX CORPORATION OF AMERICA 61 

Agency: Rose -Martin, Inc. 
NATIONAL CO., INC 

Agency: Graydon Smith, Advertising 
NATIONAL ELECTRONIC MFG. CORP 

Agency: H. J. Gold Co. 
NATIONAL UNION RADIO CORP 

Agency: Hutchins Adv. Co., Inc. 
NORTH AMERICAN PHILIPS CO., INC 

Agency: Erwin Wasey & 
PAR -METAL PRODUCTS CORP 106 

Agency: H. J. Gold ('o. 
PERMOFLUX CORPORATION 76 

Agency: Turner Adv. Agency 
PETERSEN RADIO CO 110 

PREMAX PRODUCTS DIV. CHISHOLM -RYDER 
CO., INC. 90 

Agency: Norton Adv. Service 

RADIO MFG. ENGINEERS. INC 88 
Agency: ltudnlnh Bartz, Advertising 

RADIO RECEPTOR CO., INC I 

Agency: Shappe- \Vilkes Inc. 
RADIO WIRE TELEVISION. INC 109 

Agency: Diamond- Seidman Co. 
RAYTHEON MFG. CO 55 

Agency: Burton Browne, Advertising 
RAYTHEON MFG. CO 18 

65 
Agency: Sutherland -Abbott 

REMLER CO., LTD 59 
Agency: Ube.- A. Drennan 

RICHMONT, INC. 64 
Agency: Riordan & Mess.e, 

THE ROLA CO., INC 39 
Agency: Foster & Davies, Inc. 

SELENIUM CORPORATION OF AMERICA 108 
51 Agency: Ervin, Wasey & Co. of the Pacific Coast 

SHERRON ELECTRONICS CO. 99 
Agency: Harold Marshall Adv. Co. 

SIMPSON ELECTRIC CO 110 
Agency: ICreicker & Meloan, Inc. 

SNYDER MFG. CO 94 
Agency: Philip Klein Adv. Agency 

SPERTI, INC. 93 
A gency: Stockton-West-Burkhart, Inc. 

SPRAGUE ELECTRIC CO 36 
Agency: The Harry 1'. Bridge Co. 

STANDARD TRANSFORMER CORP 70 
Agency: Burnet -Kuhn Adv. Co. 

STRUTHERS -DUNN, INC. 25 
Agency: The Harry P. Bridge Co. 

SUN RADIO & ELECTRONICS CO 105 
Agency: Mitchell Adv. Agency 

SUPREME INSTRUMENTS CORP III 
Agency: O'Callaghan Ad'. Agency. Inc. 

SYLVANIA ELECTRIC PRODUCTS, I,NC. 3 
Agency: Newell- Emmett CO 

TECH LABORATORIES 
Agency: Lewis Adv. Agency 

THOMAS & SKINNER STEEL PRODUCTS CO. 98 
Agency: The l'ahhcell- (taker Co 

TRANSMITTER EQUIPMENT MFG. CO., INC., 
Back Cover 

Agency: A. W. Lewin Co., Inc. 
TRIPLETT ELECTRICAL INSTRUMENT CO... 78 

Agency: Western Adv. Agency, Inc. 
THE TURNER CO 

Agency: The W. D. Lyon Co. 

U. S. TREASURY DEPT 
UNITED ELECTRONICS CO 

Agency: A. W Lewin Co.. Inc. 
UNITED TRANSFORMER CO 

Agency: Shappe -Wilkes Inc. 
UNIVERSAL MICROPHONE CO. 

Agency: Ralph L. Power Agency 

WARD -LEONARD ELECTRIC CO 
Agency: E. M. Froystadt Associates, Inc 

WESTERN ELECTRIC CO 
Agency: Deutsch & Shea Adv. Agency, Inc. 

WESTINGHOUSE ELEC. & MFG. CO 
Agency: Fuller & Smith & Ross, Inc. 

WILCOX ELECTRIC CO 
Agency:, R. J. Potts -Calkins & Holden 

WILLOR MFG. CORP 
Agency: Stet-afield-Godley, Inc. 

WINCHARGER CORPORATION 
Agency: Critchfleld & Co. 

*Due to paper restrictions several advertising pages had to be omitted from this issue. 
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If you haven't seen these plates before, you may 
think them the futuristic effort of a designer on the 
day after the night before. Actually they represent 
some of the steps in the development of an entirely 
new circuit for ultra-high-frequency use. 

The problem of designing a compact ultra-high- 
frequency circuit with a large and continuously- 
adjustable range, and with no sliding contacts, is a 
difficult one. 

Transmission lines, with none of these desirable 
features, have been used widely in the past. They 
offer numerous mechanical difficulties, very precise 
machine work being required to obtain acceptable 
accuracy. In addition, very often they are too large 

to be incorporated in many instruments. 
The new circuits, developed by General Radio, are 

for obvious reasons called Butterfly Circuits. They 

have no sliding contacts, afford a tuning ratio of 

about 4 to 1, are very compact, can be designed for a 

satisfactory value of Q, and are mechanically corn- 

paratively simple. 

The design of Butterfly Circuits is described 

in detail in the October 1944 issue of the G-R 

Experimenter. If you haven't seen a copy, we'd like 

to send you one. 

* *7 
L\--------WRITE FOR BULLETIN 916 

Cambridge 39, Massachusetts 
NEW YORK CHICAGO LOS ANGELES 

www.americanradiohistory.com

www.americanradiohistory.com


- 

elp solve your p 
with ejectronics 

TODAY many things are being done better... faster and 
more economically through the application of electronics. 
More and more, this amazing new science is performing 
miracles of increased efficiency in the fields of Commu- 
nications, Medical Science and throughout all Industry. 

In these ever broadening fields, Temco engineers are 
contributing heavily in the application of electronics to 
the manifold demands of war. Restrictions do not permit 
us to describe these achievements now but we can speak 
about the engineers who made them possible. 

Underlying these accomplishments are the versatility 
and the vision of a closely knit organization of pioneering 
minds -- rich in ideas -- mature in judgement. Keeping 
pace with progress in radio research, they are constantly 
meeting the challenge of many new and diversified,; 
assignments. 

However complex or different your problem may be, 
bring it to Temco with the assurance that the concerted 
effort of specialists will yield results to satisfy your most 
exacting standards and requirements. Let us show yo 
what we have accomplished for others. 

0° 

RA P COMMUNICATION EQUIPMENT,, 

TRANSMITTER EQUIPMENT MFG. CO., IN at 

345 Hudson Street, New York 14, N. Y, 
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