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WATER and AIR COOLED 
TRANSMITTING and RECTIFYING 

TUBES 

Of exclusive Amperex design! These four 
words, denoting an "Amperextra" reflected 

in better performance, have been used in a 

number of instances when describing our 

products. OF exclusive Amperex design, for 
example, is the channel support of our trans- 

1 miffing tubes. This feati.: -e results in more 

rigid support of tube elements. Exact in- 
AMPEREX 

849A 1 ter- element alignment is assured. This, 

in turn, means absolute freedom from 

change in characteristics that might 

ordinarily arise from shock and vibra- 

tion either in shipment or service. 

AmrEREx.«.. ete e:94,teAu cede 

There are more than 100 different 

types of Amperex tubes for broad- 

casting, industrial and electro- medical 

applications. An Amperex engineer 

will gladly assist you with your present 

or postwar problems. 

Rieft Seeyea9... 
zeeft tqaletiog ... 
Nofte 2veVt &Wed 

AN1PEREX ELECTROIIIC CORPORATiON 
79 WASHINGTON STREET BROOKLYN 1, N. Y. 

Export Division: 13 E. 40th St., New York 16, N. Y., Cables: "Arlab" 
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esigned to occupy minimum space 

with excellent frequency response, the 400 

Series Input Transformers are intended for 

high quality amplifier requirements. Com- 

bines high permeability shield with rotatable 

strap mounting for minimum stray field pick- 

up. Equipped with 10" Surprenant color- 

coded leads. 2" center to center mounting, 

1'/2" O.D. x 2 1/4" high. Baked gray enamel 

finish. Available for immediate delivery. 

TYPE 401 -A INPUT TRANSFORMER 

30/250/600 ohms to 30,000 ohm secondary center 

tapped. Maximum operating level 10 V.U. at .001 

milliwatt reference level. 

TYPE 400 -C BRIDGING INPUT TRANSFORMER 

Nominal impedance 600-` 15,000 ohms to 60,000 ohm 

secondary. With proper input circuits, input impedance 

range 0/25,000 ohms. Maximum operating level 10 

V.U. at .001 milliwatt reference level. 

TYPE 402 -A INPUT TRANSFORMER 

Nominal 30/120 ohm primary to 50,000 ohm second- 

ary. Input impedance range 0/250 ohms. Maximum op- 

erating level 10 V.U. at .001 milliwatt reference level. 

Frequency response characteristics as usually expressed for input transformers of wide frequency 

response are not complete due to variables in circuit constants. Therefore we have prepared an 

engineering bulletin illustrating exact operating measurements, which is available upon request. 

Langevirl Company The 
tNGORPORAT[D 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 
NEW YORK SAN FRANCISCO LOS ANGELES 

37 W. 65 St., 23 1050 Howard St., 3 1000 N. Seward St., 38 
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LEWIS WINNER, Editor 
F. WALEN, Assistant Editor 

lie See... 
A MODEL DEVELOPMENT-ENGINEERING- 
PRODUCTION- MANAGEMENT theme for 
the communications industry was pre- 
sented at the recent Rochester Fall 
Meeting by Canadian RMA president 
Brophy. The theme . . . better radio 
for more people. Extensively applied 
for transmission and reception activi- 
ties, this approach will build for a 
mighty communications system. 

Al'l'ROXIMATELY $2,000,000 ARE BEING 
SPENT annually now for ground com- 
munications development by the Signal 
Corps Laboratories, Major General 
Roger B. Colton disclosed recently. 
In addition, the laboratories are 
spending around $17,000,000 annually 
for equipment and special service,. 
General Colton also reported that 
crystals have played a major role in 
war communications. and that crystals 
worth close to $200,000,000 have al- 
ready been purchased, with more to 
come ! 

HANDIE TALKIES ANI) 1VALKIE 
TALKIES received quite a tribute from 
Inspector Francis A. Burns of the 
New York Police Department at the 
recent FCC allocation hearings in 
Washington. He pointed out that 
these battery- operated units are in- 
valuable to any police department. De- 
scribing applications, he cited the 
control of crowds and traffic, uses at 
fires and riots, and particularly detec- 
tion of criminals by detectives. He 
stated that these compact units have 
provided the detectives with an in- 
conspicuous means of effective com- 
munications. So important did he 
consider this phase of police work, 
that a separaate frequency for secrecy 
of operation was requested. 

TELEVISION RECEIVED A SUBSTANTIAL as- 
sortment of frequences in the final RTPB 
proposal offered to the FCC in the clos- 
ing sessions of the allocation hearings. 
The 60 to 102 and 152 to 218 -Inc bands, 
arranged to allow for general, metro- 
politan area or government uses. were 
requested. The 66 to 72 -mc bands, for 
instance, would be used for areas out- 
side of the metropolitan, while in the 84 
to 90 -mc bands, the metropolitan areas 
would be served only. For experimental 
television broadcasting and relaying, the 
460 to 956 -mc bands were requested. 
FCC approval or modifications of the 
requests are scheduled to appear around 
the first part of December. -L. W. 
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ArSYLVANIA RADIO TUBE "FIRSTS" 

SYLVANIA was first to introduce a line of 6.3 -volt radio 

tubes and to propose their universal use in not only auto- 

mobile but home receivers. 

That was back in the early 1930's. Prior to the introduc- 

tion of these tubes, there was no agreement as to what 

types of radio tubes should be used for automobile service. 

Existing 2.5- or 5 -volt types were either wasteful of battery 

current or did not have the efficiency needed. Standardiza- 

tion on 6.3 -volt tubes of high efficiency would make it pos- 

sible to effect manufacturing economies, to avoid compli- 

cated filament wiring arrangements, to save automobile 
battery drain, and to improve operating efficiency. 

Sylvania's proposal met with opposition, but its common 
sense won the day. More and more radio -set manufacturers 

specified 6.3 -volt tubes in all types of new equipment. And, 

in time, 2.5 -volt tubes became practically extinct except for 

replacements. 

Winning this battle of radio tube standardization, further- 
more, proved to be a boon to radio broadcast listeners. 

Elimination of the transformer in AC -DC sets reduced both 

the size and the cost of radio receivers. Millions who other- 
wise would not have been able to afford sets were able 

to take full advantage of broadcast information and enter- 

tainment. 

You will always find Sylvania, exemplar of radio tube 

quality, on the side of standardization for the mass market. 

That is why it pays to sell Sylvania. 

Quality that Serves the War Shall Serve the Peace 

PaMvNPV`I 
RADIO DIVISION EMPORIUM, PENNSYLVANIA 

SYLVANIA 
ELECTRIC PRODUCTS INC. 

RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, FLUORESCENT 

LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS 

COMMUNICATIONS FOR NOVEMBER 1944 3 
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The recognized quality and dependability 
of AAC quartz crystals is the result of AAC's 
wide experience as one of America's largest 
producers of transmitters and other precision 
radio equipment. AAC quartz crystals and 
crystal units have proved so outstanding in 
meeting intricate specifications and exacting 
requirements that they are today demanded 
by many of the world's greatest airlines, radio 
manufacturers, various branches of the armed 
services and other government agencies. 

This practical achievement background - 
plus AAC's staff of skilled engineers and 
modern -to -the- minute manufacturing facili- 
ties is ready to meet your crystal needs ad- 
vantageously. Rapid delivery of standard 
types -also special types, ground and mount- 
ed to your specifications. 

ELECTRONICS DIVISION 
Kansas City, Kansas 

WRITE now for your 
free copy of the new 
AAC crystal catalog 
giving detailed facts 
about AAC quartz crys- 
tals and crystal units. 

COMMUNICATIONS FOR NOVEMBER 1944 

RADIO and 
Kansas City, Kans. 
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PRECISfOEWE FIR 
PR 

PROVED IN USE! 
There is no question about AAC crystals meeting the 

most exacting requirements under severe operating 
conditions. Their reliability has been tested and proved 
a thousand times over ... in battlefront service to the 
armed forces ... in helping to keep the communication 
systems of many leading airlines working efficiently ... 
in meeting the quality demands of radio manufacturers. 
The list of users of AAC crystals shown below is a 
tribute to the engineering skill and fine manufacturing 
facilities behind AAC crystals. 

Braniff Airways, Inc. 
Chicago & Southern Air Lines, Inc. 
National Airlines, Inc. 
Northwest Airlines, Inc. 
Pan American Airways System 
Pan American -Grace Airways, Inc. 
Pennsylvania -Central Airlines Corp. 
Transcontinental & Western Air, Inc. 

Colonial Radio Corp. 
Columbia Broadcasting System, Inc. 
Stewart -Warner Corporation 
Western Electric Company, Inc. 
Zenith Radio Corporation 

Remember, crystal production is only one of AAC's 
services to the aviation and electronics industries. The 
production of airborne and ground radio equipment at 
the rate of more than 30 million dollars yearly for U.S. 
government and leading airlines demonstrates the wide 
scope and high rating of AAC manufacturing ability. 

J 

_ACCESSORIES j 
ELECTRONICS ENGINEERED POWER CONTROLS 

New York, N. Y. Burbank, Calif. Cable Address: AAC PRO 

E-134 

COMMUNICATIONS FOR NOVEMBER 1944 S 
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the lid is s*iIi down 
Only the most hazy hints may be given as to what you can 

expect in the way of more accurate, highly specialized electronic 
instruments when military secrecy is removed. 

Into the past two years, a normal ten years of technological 
progress has been crammed. Out of it will come electronic in- 

struments of amazing accuracy and of such rugged construction 
as to defy mechanical error. -hp- engineering has contributed 
much to these advancements. Some of the new -hp- instruments 
which are today doing combat service will set new standards 
in your laboratory and plant tomorrow. 

If you are interested in radio broadcasting, television or 
frequency modulation ... carrier current work, industrial heat- 

ing or electronic controls, -hp- has an important date on your 
calendar of plans ... a real stake in your future. Even though 
vital technical data cannot be released publicly today it is a 

practical idea for you to make known your requirements now 
so that much time may be saved in ultimately obtaining the 
solution to your problem. Among new instruments already 

perfected you may find just what is required. -hp- engineers 
are at your service without 
cost or obligation. 

Direct Canadian inquiries 
to Atlas Radio Corp., 560 King 

St. West, Toronto 2, Canada. 

HEWLETT - PACKARD COMPANY 
Box 929 E Station A 
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radio components exclusively 

As before, our total facilities will be de- 

voted exclusively to the production of variable air condensers, push- 

button tuning devices, record changers and other radio components. 

We will continue our established policy 

of producing a full line of types, sizes and specifications plus 

exclusive special designs. 

GENERAL INSTRUMENT CORP. 

and pushbuttontuningdevices 1 

A line of new volume produc- 

tion models - simple - 
t reliable - appealing. 

Were working on 'em now. 

Tell you later. 

COMMUNICATIONS FOR NOVEMBER 1944 .1 
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First exclusive manufacturer of 

short wave radio equipment to 

receive the coveted Army-Navy 

"E" Award for the fifth time ... 
the result of the continued and 

untiring devotion to duty of the 

company's 1,500 employees. 

hdl IìcrdfIPrs 
T H E H A L L I C R A F T E R S COMPANY MANU 
FACTURERS OF RADIO AND ELECTRONIC 
EQU I PMENT CHICAGO 16, U.S. A. 

Builders of the famous SCR -299 
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One of the many vita I processes that give 

Machlett vacuum tubes their remark- 

able quality is a novel method of cast- 

ing electrodes in a vacuum. Complex 

parts of high- frequency oscillators, as 

well as X -ray tube anodes, are made by 

this unusual technique. Purified copper 
rod is placed over a mould in a graph- 
ite crucible, and the whole enclosed 

within a double -walled water -cooled 

quartz- silicon tube, which is encircled 

by a high- frequency coil. A vacuum of 

about 10-5mm. of mercury is maintained. 

When the current is turned on, the 

metal melts and flows into the mould. 

Cooling is precisely controlled by ad- 

justing the position of the heating coil, 

so that crystals form longitudinally, for 

maximum heat transfer under operat- 

ing conditions. 
This method accomplishes a number 

of things, quickly and simply. No gases 

can be occluded in the metal to shorten 

tube life by reducing the vacuum. 

Oxides cannot form. There are no 

"pipes" in a casting thus poured. Di- 

mensions can be held to about 

1 /10,000th of an inch -and accurate 

dimensions are as important as metal 

purity in protecting transmitting tube 

performance, both assuring the maxi- 

mum designed performance and long 

life. Techniques such as this make pos- 

sible the production of the tube shown 

above ... Machlett Laboratories, Inc., 

Springdale, Connecticut. 

ML- 846 -An U. H. F. 

transmitting tube for 
television and F. M. 

and short wove 
broadcasting. 

Y TUBES SINCE 1898 

TODAY THEIR LARGEST MAKER 
COMMUNICATIONS FOR NOVEMBER 1944 9 
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THERE are few comforts for the man 
out in the forward observation post, 

but of one thing he can be sure -he has 
the best Communications Equipment in 
the world. For the Electronic Industry 
has gone all out to provide our G.I.'s 
with the finest ... the best performing 
and the most dependable ... Communi- 
cations Systems that scientific discovery 
and manufacturing genius can produce. 

The oldest and most respected names 
in audio communications are to be found 
on the components that make up these 
Systems and so it is that many of the 
Transformers, Coils, Headsets and other 
electronic parts are marked "Rola ". It's 
a mark that meant much before the war 
. . . that will mean more in the Elec- 
tronic Age now just beginning. 

ROLA 
THE ROLA COMPANY, .INC. 

2530 SUPERIOR AVENUE CLEVELAND 14, OHIO 

Let's do more in forty -four! 

MAKERS OF THE FINEST IN SOUND REPRODUCING AND ELECTRONIC EQUIPMENT 
10 COMMUNICATIONS FOR NOVEMBER 1944 ' 
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IN AIRLINE GROUND STATION EQUIPMENT 

3;1 WI;71;1 ff-1;;I f-L 4.7' u 61 

Model TG 14 

2500 WATT 

(Typical basic installation for operation on 2.5 
to 20 megacycles, including: one MP -36 A 

Three phase rectifier; two MT -92 A modulator 
units; six MT -90 A high frequency RF units - 
all encased in steel cabinets with forced draft 
ventilation.) 

Great Flexibility ... Exceptional Sturdiness .. 
Complete Tropicalization 

Bendix Radio * -center of radio research and production for the aviation industry - 
has now turned its broad experience and extensive facilities to the production of 

the finest of ground station equipment -and here is one result: a new, unit -type 

installation providing an unlimited number of operating channels in the frequency 

range of 200 -425 kc. and 2.5 to 20 mc.... with sufficient power supply capacity 

to permit simultaneous operation of 2 radio telephone, 1 radio telephone and 

2 telegraph, or 3 telegraph channels ... and designed to allow quick installation 

of additional RF channels as traffic loads increase. 

Constructed to the quality requirements which have made the products of Bendix 

Radio the Standard of the Aviation Industry, this equipment has hermetically 

sealed transformers for tropical use, and is studded throughout with other features 

to assure peak performance under all conditions. As a further guarantee of reliabil- 

ity, special attention has been given to adequate overload protection, and improved 

electrical design assures the effective reduction of Harmonic Radiation to a minimum. 

Information as to dimensions, weight, construction, electrical characteristics and 

easy- service features will be sent promptly on request. 

The MS Remote Control Unit, built to 

individual requirements, provides a method 

of installing control equipment in a manner 

which will place all the equipment in loca- 
tions readily accessible to the operator. 
The compact low structure of this unit 

permits it to be installed in such a way that 

the operator may have a full unobstructed 
view in all directions. 

*TRADEMARK Or BENDIK AVIATION CORPORATION 

Benu I X RADIO DIVISION 
BENDIX AVIATION CORPORATION BALTIMORE 4, MARYLAND 

S T A N D A R D F O R T H E A V I A T I O N I N D U S T R Y 
COMMUNICATIONS FOR NOVEMBER 1944 II 
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For special requirements 
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SPECIALIZED SKILLS 

A DIME A 

BUT what makes Lewyt "different" is the ability wit 
our specialized skills for your benefit ... especially wh 

your eye on post -war cost -conscious buyers. 

Will there be many sub -contractors in wartime products biddin 
work? Be cautious, then, with those of only war -born experience. 

production education is largely limited to the lush years of "Cost - 
operations. 

But in the period of ,re- conversion to a civilian economy, cost -sensitive 

production will be an imperative must. There will be no place or time for 

carelessness, or laxity, or indifference to costs. 

Lewyt is not a war baby. Lewyt is a "Manufacturer's Manufacturer" with 

56 years of widely diversified production experience ... with highly devel- 

oped skills for making things better at less cost. We are doing it for many 

of the greatest names in American Industry. Perhaps we can "whet your 

appetite" for some of these skills, too. 

It costs nothing to consult us. Even if present conditions preclude figuring 

on the job now, we can quote on WAR BONDS. They start at $18.75. 

LET LEWYT DO IT 

CHECK THESE OPERATIONS 

FOR IMPORTANT SAVINGS 

We specialize in electric and 
electronic instruments, chaçais 
and housings; mechanical and 
electrical assemblies; highest 
precision machine work; sheet 
metal fabrications; all types of 
welding, product finishing, etc. 
Write on your business station- 
ery for illustrated 48 -page book, 
"Let Lewyt Do It" ... postage 
paid, no charge, no obligation. 
See Lewyt listings in Thomas' 
Register. LEWYT CORPORATION. 

76 BROADWAY, BROOKLYN II, N. Y 
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expe fence in ceramics 
Centra lab 
engineers with their 
wealth of experience, 
through which millions of 
Ceramic parts have been 
produced, have learned 
the HOW and WHY 
Each shape and form has its 
own peculiarities. The slide 
rule and the logarithmic 
scale do not always apply. 

Sometimes TRIAL and ERROR pro- 
duce the final result. One of the 
many intangibles in the manufacture 
of ceramics is the sizeable shrink 
factor. Witness these unretouched 
illustrations. 
Some things can and some things 
CANNOT be done. So before you 
make a complete design in which 
ceramics are a vital part, we welcome 

your consultation with 
our engineers. 

Division of GLOBE -UNION INC., MiNvaukee 

Producers of Variable 
Resistors Selector 
Switches Ceramic Ca-. 

pacitors, Fixed and Vari- 
able Steatite Insulators. 

11 COMMUNICATIONS FOR NOVEMBER 1944 
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Makes vhf waves behave 

THE KLYSTRON converts DC en- 

ergy into radio frequency energy 
by modulating the velocity of an elec- 

tron beam between spaced grids. 

The ultra- high- frequency waves 
thus generated are so short that they 
approach heat and light waves in the 
electro- magnetic spectrum. 

This makes it possible to project, 
by reflection, a shaped beam of vhf 
waves. Sperry engineers have put 
this principle to work in important 
wartime devices for our Armed Forces. 

Klystrons are now in quantity pro- 
duction, and certain types are 
available. Write for information. 

The name "KLYSTRON" is a regis- 
tered trade -mark of the Sperry Gyro- 
scope Company, Inc. 

Like other Sperry devices, Kly- 
strons are also being made during 
the emergency by other companies. 

Sperry Gyroscope Compäpy 
GREAT NECK, N. Y. DIVISION OF THE SPERRY CORPORATION 

GYROSCOPICS ELECTRO,NICS AUTOMATIC COMPUTATION S E R V O - M E C H A N I S M S 

COMMUNICATIONS FOR NOVEMBER 1944 . IS 
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Give us the specifications or plans for your sheet 
metal requirements, and KARP will produce a 
superior finished product because ... 
* We have engineers and craftsmen with a 

"golden touch" to create anything in sheet 
metal. 

* We have complete metal working facilities, 
including hundreds of stock dies to lower or 
eliminate die costs. 

* All orders are custom built with typical 
KARP ingenuity. 

* Competitive prices! Prompt deliveries! 

SUPPORT THE SIXTH WAR LOAN DRIVE 

/(qRp 
sales Rah, 

r 
4 

pe selita t ires -Jae& 

30th STREET BROOKLYN 
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THE uniform characteristics, long life and 
outstanding performance of NORELCO 

Cathode Ray Tubes are the result of excep- 
tional manufacturing skill supplemented by 
rigid tests applied to each tube as it comes 
off the production line. 

As an example of the care exercised, the 
electronic test set, shown here, subjects every 
cathode ray tube to 30 different checks, 
such as line width, light output, plate align- 
ment, base -to -shell alignment, uniformity of 
cathode surface, astigmatism, presence of gas, 
and screen condition. A total of 90 exacting 
tests of raw materials, parts, sub -assemblies, 
assemblies and performance guard cathode ray 
tube quality. 

This is typical of the great lengths to which 
North American Philips goes in producing 
high performance NORELCO electronic tubes. 
Behind this company is an organization with 
world -wide experience resulting from over fifty 
years of electrical research and development. 

Although all the tubes we produce now go 
to the armed forces, we invite inquiries from 
prospective users. A list of tube types we are 
especially equipped to produce will be sent 
on request. 

Uniformly bright spot on 
of 5 CP1 cathode ray tub '. set 
indicates perfectly e. cat ode. 

attern used for measuring light 
output by means of photoelectric 
cell. Frequency -60 x 2940 cycles. 

Mat 

ce Ain 'age nee 
of astigmatism. Fre- 
quency -60x 420 cycles. 

Write today for interesting 
booklet, describing the back- 
ground of North American Philips 
in the science of electronics. 

NORELCO PRODUCTS: Quartz Oscillator Plates; Amplifier, Transmitting Rectifier and Cathode 
Ray Tubes; Searchray (X -ray) Apparatus; X -ray Diffraction Apparatus; Medical X -ray Equipment, 
Tubes and Accessories; Electronic Measuring Instruments; High Frequency Heating Equipment; 
Communications Equipment; Tungsten and Molybdenum products; Fine Wire; Diamond Dies. 

/141:44 0 
f When in New York, be sure to visit our Industrial Electronics Showroom. 

OPÇ/ÇOE/eclronic/"t'o'uc/s& 
NORTH AMERICAN PHILIPS COMPANY, INC. 

Dep . E -I I. 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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c,;;;0 good DISlU6 
make a 

There are more than 25 precision -made parts in the 
average Multiple Circuit Electrical Connector. When as- 
sembled, they perform their function -that of making or 
breaking many electrical circuits simultaneously -with the 
utmost simplicity and efficiency. Such simplicity in oper- 
ation is the end result of years of research, many refine- 
ments and great skill in manufacture. The Breeze Multiple 
Circuit Electrical Connector reflects in the efficiency with 
which it does its job, the experience which went into its 
production -the background which has made Breeze a 
leading producer of many different types of aircraft and 
electrical accessories. 

neez WPM 
CORPORATIONS, INC. 

Socket construction features spring -loaded con- 
tact for positive electrical connection with pin. 

Both pin and socket feature spring snap for ease 
of assembly in housing insulators after soldering 

Cross -section illustrating how contact pin is 
NEWARK, N. J. snapped into place after soldering on lead wires. 

PRODUCTION FOR VICTORY - PRODUCTS FOR PEACE 
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A few of the branches of the Science 

behind the Science of Electronics 

the 5;e,oce.e., 
behind the science 

of electronics 
The pattern of progress in the science of 
electronics is determined by the achievements 
in creating and developing new and more 
efficient electron vacuum tubes. Therefore, 
the whole complex task of vacuum tube de- 
velopment - involving the intelligent appli- 
cation of many sciences - comprises the real 
science behind the science of electronics. 

To create and produce the modern vacuum 
tube requires experience and skill of the high- 
est order in these many sciences in addition to 
complete facilities for their application. The 
list Includes everything from chemistry and 
metallurgy - the technology of glass fabrica- 
tion and vacuum pumping -to physics, optics, 
thermo- dynamics and most important of all - 
Electronics. 

The resources and resourcefulness of Eimac 
laboratories have accounted for many out- 
standing contributions to the science of Elec- 
tronics. A fact which is attested to by the lead- 
ership which Eimac tubes enjoy throughout 
the world. These comprehensive facilities are 
continuously being utilized to achieve better 
and better results for the users of Eimac tubes. 

Eimac Engineering is devoted solely to the 
development and production of electron 
vacuum tubes. However, since the electron 
vacuum tube is the heart of all electronic de- 
vices it is advisable for users and prospective 
users of electronics to look first to the vacuum 
tubes required. A note outlining your prob- 
lem will bring advice and assistance without 
cost or obligation. 

Write for your copy of Electronic Telesis -a 64 page 
booklet fully illustrated - covering, fundamentals of 
Electronics and many of its important applications. 
Written in layman's language. 

CHEMISTRY - Making Gas Analysis in the Eimac laboratory METALLURGY- Spectrographic Analysis of the Rare 
Metals Used in Vacuum Tubes 

VACUUM TECHNOLOGY- Constant PHYSICS-Actually Viewing Emission of ELECTRONICS -Determining Facts 

Research to Divelop Better Vacuum Electrons with Electron Microscope about and Recording Data on 

Tecbnsques Vacuum Tube Capabilities 

OPTICS- Studying the Effect Processing bas on the Structure of 
Materials Through Photomicrography 

Follow the leaders to 

tg 

GLASS TECHNOLOGY - Special Equipment and 
Technique to Produce Complicated Glass Structures 

EITEL- McCULLOUGH, INC., 869 San Mateo Ave., SAN BRUNO, CALIF. 

Plonts located at San Bruno, California and.Solt lake City, Utah 

Export Agent,: FRAZAR fs HANSEN, 301 Clay trees, San Franrisco, California, U S. A. 
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in Directional Microphones 
It is not enough to design a Microphone that merely converts sound 

waves into electrical impulses. A Microphone, to be truly useful in modern 
broadcasting, should be discriminating enough to accept wanted sounds 

and reject unwanted sounds. Shure Research was the first to develop 
a single unit uni-directional Microphone, both crystal and dynamic. 

Shure Research is the reason why practically every major broad- 
casting station uses the Shure 556 Unidyne. Shure Research is 

your assurance of postwar microphone superiority. 

SHURE BROTHERS, 22 West Huron Street, Chicago 
Designers and Manufacturers of Microphones and Acoustic Devices 
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o e ew 
HARVEY REGULATED 

WER SUPPLY 206 PA. 

ANGE 500 to 1000 VOLTS 

s J; 

Look It Over! You'll see the quality craftsman- 
ship and compact construction of this new 
HARVEY 206 PA -its sound design, precision 
assembly and easy accessibility. Notice the gray, 
crackle -finish panel and the copper plated chassis. 

The new Harvey 206 PA is equipped with 
spare fuses, a generous 6 ft. heavy duty Typex 
cord, two interlocks for safety, overload and time 
delay relays - everything to make it a thorough- 
ly dependable, easy -to- operate source of labora- 
tory D. C. power. 

Although the picture gives you an indication 
of why the HARVEY 206 PA operates smoothly 
and efficiently, it can't show you how this pre- 
cision instrument operates in two ranges - 500 
to 700 volts at % of an ampere; 700 to 1000 
volts at .2 of an ampere - with both ranges ac- 

curately regulated within one per cent. That's 
up to the instrument and us. We'd like nothing 
better than the chance to show you just what 
this important new development can do. Get hi 
touch with 

HARVEY R 10 LABORATORIES, INC. 
442 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 
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GIVE ACCURATE, TROUBLE -FREE SERVICE 

- 

Designed and Built 
to Withstand 

SHOCK 

VIBRATION 
TEMPERATURE EXTREMES 

HUMIDITY 
ALTITUDE 

For helpful data and infor- 
mation, write on company 
letterhead for Industrial 
Catalog and Engineering 
Manual No. 40. Address 
Ohmite Manufacturing Co., 

4869 Flournoy Street 
Chicago 44, Ill. 

Because they are so consistently reliable in actual 
service ... Ohmite Rheostats, Resistors, Chokes and 
Tap Switches have become "the control engineer's 
control units." 

Shown here are a few of the many. types extensively 
used in military and industrial equipment. The wide 
variety of types and sizes in stock or special units pro- 
vides a ready and exact answer to most applications. 

In designing for war or postwar, let Ohmite ex- 

perience help you. 

OHMITE MANUFACTURING COMPANY 
4869 Flournoy Street Chicago 44, U.S.A. 

R H E O S T A T S * 

e tuid 
R E S I S T O R S 

b 
T A P S W I T C H E S . 
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The National Union Laboratories are 
now available to complete your 
established engineering facilities 

There is no need to postpone your electronic 

research program, awaiting the day when com- 

petent engineers, costly equipment and scarce 

materials can be obtained. You can start right 

now and be far ahead by having National 

Union Laboratories take over this highly spe- 

cialized part of your work, thus rounding out 

the development activities of your existing 

engineering group. 

Whether you are interested in a single proj- 

ect or a complete service -we invite you to 

investigate National Union Electronic Research. 

Let's talk it over. There is no obligation what- 

ever. Please address inquiries to Department C. 

NATIONAL UNION RESEARCH LABORATORIES 
National Union Radio Corporation Newark 2, New Jersey 
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Du MONT 
TYPE 247 CATHODE -RAY OSCILLOORAPH 

ALM L DU MDki IMOk,tOMtA, 
Mi110C. At,. u.4a 

rATL+t Aronc. Mil* 

Le 1111.11 

k Al i1wt 

This latest oscillograph facilitates the investiga- 
tion of transient as well as recurrent phenomena 
over a wide frequency range. And since a perma- 
nent record of transient phenomena is usually 
desirable, this instrument provides for such pho- 
tographic recording by applying comparatively 
high accelerating potentials to its cathode -ray 
tube. Furthermore, a new type of beam -control 
circuit is incorporated. 

ALLEN B. DU MONT 

NT 

Uses new Army -Navy preferred Type 
5CP1 cathode -ray tube with intensifier 
electrode operated at overall acceler- 
ating potential of 3000 v. High- inten- 
sity patterns. 5" dia. screen. 
Medium -persistence green screen, 
standard. Also available with short - 
persistence blue screen Type 5CP5 
tube for high -speed photographic re- 
cording. Or Type 5CP2 long- persist- 
ence green screen for visual observa- 
tion of low -speed phenomena. 
Vertical or Y -axis amplifier response 
does not fall more than 10% below 
the uniform value from 2 to 200,000 
C.P.S. Sufficient gain for maximum 
deflection factor of 0.05 r.m.s. volt 
input signal for 1" deflection of beam. 
Distortionless, continuously- variable 
low -impedance attenuator or gain con- 
trol. Stepped attenuator with ratios of 
1:1, 10:1 and 100:1. 

X -axis or horizontal amplifier accom- 
modates signal produced by linear 
time -base generator. Reasonably uni- 
form response from d -c to 100,000 
sinusoidal C.P.S. Signal amplitude of 
0.5 v. r.m.s. sufficient for deflection 
of 1" through amplifier. 

Recurrent, repetitive and single -sweep 
operation of linear time -base gener- 
ator. Continuously variable from 0.5 
to 50,000 sawtooth cycles per second. 
Single sweep of writing rates corre- 
sponding to 0.5 to 10,000 cycles per 
second. 

Z amplifier channel for applying ex- 
ternal signal to grid or modulating 
electrode of cathode -ray tube. 
Steel case. Black wrinkled finish. Cop- 
per- finished steel chassis. Two carry- 
ing handles. 14" w.; 19" h.; 26" d. 
130 lbs. 

The sweep frequency range has been extended. 
The instrument may be used for observations on 
low -speed machinery and for other low- frequency 
signal functions -even down to 1/2 cycle per sec- 
ond. At the other extreme, the instrument handles 
radio -frequency signals as high as 500 kilocycles. 
The time -base has the necessary range to display 
such signals properly. Also, the vertical amplifier 
can satisfactorily accommodate them 

Literature on request ... 
o ALLEN . DUMONT LABORATORIES. INC. 

I / 

LABORATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESS: WESPEXLIN, NEW CORK 
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An Important Statement 
MYCALEX CORPORATION OF AMERICA 

Issued in an Effort to Clear up and to 

Avoid Continued Confusion in the Trade. 

It has come to our attention that in some quarters electronic engineers and 

purchasing executives are under the erroneous impression that the MY- 

CALEX CORPORATION OF AMERICA is connected or affiliated with 

others manufacturing glass- bonded mica insulation, and that genuine 

"MYCALEX" and products bearing similar names are all "the same thing" 

... or "put out by the same people" ... or "come from the same plant." 

1. 

2. 

3. 

4. 

These are 

The MYCALEX CORPORATION OF AMERICA 

is not connected or affiliated with any 

other firm or corporation manufacturing 
glass- bonded mica insulating materials. It 
is 100% American in ownership and oper- 

ation. 

The word "MYCALEX" is a registered 
trade -mark owned by the MYCALEX COR- 

PORATION OF AMERICA, and identifies 
glass- bonded mica insulating materials 
manufactured by MYCALEX CORPORATION 

OF AMERICA. 

The General Electric Company, by virtue 
of a non -exclusive license it had under a 

MYCALEX patent through the MYCALEX 

(PARENT) COMPANY LTD., has been per- 
mitted use of the trade -mark "MYCALEX" 

on its glass- bonded mica insulating ma- 

terials. 

The MYCALEX CORPORATION OF AMERICA 

has behind it over 20 years of research 
leadership, dating back to work done by 
the original MYCALEX (PARENT) COM- 

PANY, LTD. of Great Britain, from which 
it obtained its American patents. MYCALEX 

the facts: 

5. 

6. 

CORPORATION OF AMERICA owns U. S. 

patents and patent applications on im- 

proved glass- bonded mica insulation mar- 

keted under the trade -mark "MYCALEX." 

The products of MYCALEX CORPORA- 

TION OF AMERICA are: (a) "MYCALEX 

400" -the most highly perfected form 
of MYCALEX, approved by the Army 
and Navy as Grade L -4 insulation. 
MYCALEX 400 is sold in sheets, rods 
and fabricated form. (b) "MYCALEX 

K " -an advanced capacitor dielectric 
with a dielectric constant of 10 to 15, 

which can be fabricated to specifica- 
tions. (c) MOLDED MYCALEX available 
to specifications in irregular shapes 
and into which metal inserts may be 
incorporated. 

"MYCALEX" in the forms described above 
is made by exclusive formulae and ex- 

clusive patented processes. It is utterly 
impossible for any one other than the 
MYCALEX CORPORATION OF AMERICA to 

offer any product, similar in appearance. 
as "the very same thing." 

MYCALEX CORPORATION of AMERICA 

Plant and CLIFTON. 
General Offices: NEW JERSEY 

"Owners of `MYCALEX' Patents" 

Executive Offices: 30 ROCKEFELLER PLAZA 
NEW YORK 20, N. Y. 
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History of Communications. Number Nine of a S 

MILITARY COMMUNICATIONS BY TELEPHONE 

MODEL T -45 

LIP MICROPHONE 

During the Spanish- American War the telephone as a means of el 
tronic voice communication met with favor and played a vital part i 
military action for the first time. Replacing men and horses, a telepho 
message could cross and recross enemy territory by wire without dela 
and cost of life. 

Today, telephones in the office and home life of the average America 
have been an instrumental force in our higher standard of living. 
Universal, manufacturing microphones and other voice communicatio 
components for the allied forces, will again after Victory is ours, stoc 
dealers' shelves with the Universal components you have been waitin 
for. Until then - Buy War Bonds. 

Model T -45, illustrated at left, is the new Lip Micro- 
phone being manufactured by Universal for the U. S. 
Army Signal Corps. Shortly, these microphones will be 
available to priority users through local Radio Jobbers. 

UNIVERSAL MICROPHONE COMPANY 
INGLEWOOD, CALIFORNIA 

FOREIGN DIVISION: 301 CLAY STREET, SAN FRANCISCO II, CALIFORNIA :: CANADIAN DIVISION: ,ro KING STREET WEST, TORONTO I. ONTARIO, CANA! 
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FOR TOUGH MILITARY CONDITIONS 

Sporti 

HERMETIC SEALS 
IMPROVED TYPE! Seal out dust, moisture and fungus from trans- 
formers, relays, vibrators and other sensitive component parts. 

FUSED INTO ONE PIECE. Glass -to -metal vacuum tight hermetic 

seal. Resists corrosion. Thermal operating range of -70 °C 

to 200 °C. Insulation leakage resistance, 30,000 megohms, 

minimum, after Navy immersion test. 

SOLDERING TEMPERATURE NOT CRITICAL. Simple, easy to 

attach by means of high frequency, oven -soldering or stand- 

ard soldering iron. 

WRITE, WIRE OR PHONE TODAY for information. Complete 

details will enable us to make specific recommendations and 

send appropriate samples. 

NOW IN 
rl 

boo 

Ida w- 
s peni INCORPORATED 

Ica 

roafachOo 

Electronic Division, 
RESEARCH DEVELOPMENT MANUFACTURING 

CINCINNATI 12, OHIO 

atr 
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Official U. S. Marino Corps Photo 

(10 ff6WQ "OUT FRONT!" 

Victory depends upon materials -as well as men! 
To keep our American forces "closing in" overseas, 
you and every other manufacturer here at home 
must keep on making "Out Front" War Bond Quotas! 

This means action now on every point in the fighting 
8 -Point Plan to step up Payroll Deductions. For in- 
stance, have you a 6th War Loan Bond Committee, 
representing labor, management and other important 
groups in your company? Selected Team Captains 

yet -preferably returned 
veterans? If so, have you 
instructed them in sales pro- 
cedure -and given each 
the Treasury Booklet, Get- 
ting the Order? 

How about War Bond quo- 
tas? Each department- 

and individual -should have one! Assigning respon- 
sibilities is vital, too! Have you appointed enough 
"self- starters" to arrange rallies, competitive prog- 
ress boards and meeting schedules ? Are personal 
pledge, order or authorization cards printed, and 
made out in the name of each worker? Planning 
for resolicitation near the end of the drive? Your 
State Payroll Chairman is ready now with a detailed 
Resolicitation Plan. And, have you contracted for 
space in all your regular advertising media to tell 
the War Bond story? 

Your positive Yes to all points in this forward -to- 
victory 8 -Point Plan assures your plant meeting an 
"Out Front" Quota in the 6th War Loan -and speeds 
the day of unconditional surrender! 

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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DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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New additions to the UTC Interstage Filter family are now available in the type HPI and 
LPI units, respectively high pass interstage and low pass interstage filters. 

The units are designed with a nominal impedance of 10,000 ohms to be used in a circuit 
as illustrated. Typical curves obtainable are shown above. Loas at cutoff frequency is less than. 
6 DB. At .75 times cutoff or 1.5 cutoff frequency respectively, the attenuation is 35 DB, and at 
one -half or twice cutoff frequency respectively, the attenuation is 40 DB. 

These units employ a dual alloy magnetic shield which reduces inductive pickup to 150 
Mv. per gauss. The dimensions in hermetically sealed cases are 11/2" x21/2- x 21/2' . Filters of 
the HPI and LPI type can be supplied for any cutoff frequency from 200 to 10,000 cycles. Spe- 
cify by type followed by frequency, as: LPI -2500. 

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

egee-frm 
150 VARICK STREET NEW YORK 13, N. Y, 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.. CABLES: "ARLAB" 

'[ 
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7 
THE BRICKS ARE OLD.. 

rAmerica 

HE true power of 
is not, as our 

enemies thought, in our great 

itctories, our natural resources 

.. it is in the know -how to 

beet new situations in new 

vays ... summed up in a phrase 

mown throughout the entire 

vorld - `Yankee Ingenuity !" 
e 

101 

¡pM 

pt. 

ANKOSEAL multi - conductor 
insulated cables are among the 
most promising of Ansonia 
war- proven developments. If 
you have, or expect to have, 
a use for electrical cables - 

CHECK ANKOSEAL 

At Ansonia, for example, war 
found us with no experience 
in making cables of the exact 
type required by the Army and 
Navy, with their unique speci- 

fications. Yet we have produced 
them in staggering quantities 
-which, like their exact 
nature and use, must remain 
secret. But we can say that re- 

quirements were not only met 
but that one new and particu- 
larly vital kind of cable was first 
produced here at Ansonia - 
in an old brick building typical 
of the Naugatuck Valley. This 
type of thinking and action 
continues to be available to our 
forward-looking government 
in war, to industry in peace. 

THE ANSONIA ELECTRICAL COMPANY 
Specializing in "Ankoseal " a Thermoplastic Insulation 

ANSONIA CONNECTICUT 

v A Wholly-Owned Subsidiary of 

NOM A. ELECTRIC CORPORATION 
GENERAL OFFICES NEW YORK, N. Y. 

-In peacetime makers of the famous Noma Lights -the greatest name in decorative 
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio, radar 
and electronic equipment. 
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Skilled hands seal-in the original precise characteristics of 

Hammarlund variable capacitors so that moisture and vibration 

can not change them - even after long periods of operation in 

all sorts of climates and under varied working conditions. 

Ise THE HAMMARLUND MFG. CO., INC.,460 W. 34TH ST., N. Y. C. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 

ESTABLISHED 1910 
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COMMUMCATMNS 
LEWIS WINNER, Editor 

NOVEMBER, 1 9 4 4 

owl 200 -Kw HF TRANSMITTERS 

AT BETHANY, OHIO 

ON September 23, 1944, the Office of 
War Information, the Office of the 
Coordinator of Inter -American 

Affairs and the Crosley Corporation offi- 
daily dedicated three new 200 -kw trans- 
mitters at Bethany, Ohio. 

This was the culmination of almost 
two years of planning, designing and 
building, of invention and adventure in 
the field of radio engineering. This was 
the end of a trail that started with an 
urgent war necessity, and the beginning 
of another trail that leads forward to a 
new kind of air supremacy for the United 
States of America. This was the loudest 
voice in the world trying its young lungs. 

On that fateful December Sunday in 
1941, when bombs rained down on Pearl 
Harbor, Uncle Sam was internationally 
inarticulate, as compared with the enemy. 
Six international licensees were operat- 
ing only 13 short -wave stations, several 
of which were incapable even of 50 -kw 
output. In contrast to this, Germany had 

BROADCAST TRANSMITTER DESIGN 

by R. J. ROCKWELL 
Director of Broadcast Eng. 

The Crosley Corporation 

at least 68 short -wave transmitters under 
her control, and it was reported that 
from 12 to 20 additional units of 200 -kw 
output might be in operation by Decem- 
ber, 1942. Japan controlled 42 known 
transmitters, ranging up to 50 kw. Thus, 
the Axis was able to carry the same pro - 
grain on as many as 20 different fre- 
quencies. In fact, Germany's regular ser- 
vice to the Americas was then using 16 
frequencies. 

Illustration Above 
A view of the main antenna switching sta- 
tion with transmission lines leading to the 

antenna. 

By the most conservative estimates, we 
needed at least 36 international trans- 
mitters, operating on a total of 70 f re- 
quencies between 6 and 20 mc, with 
powers ranging up to 200 kw, if possible. 
But that was a big IF! For, at that time, 
no vacuum tubes, output circuits or an- 
tennas which were capable of such powers 
were known to exist. 

In a drastic effort to remedy the situa- 
tion, the Board of War Communications 
called a council of war in Washington. 
All interested parties were invited -in- 
ternational licensees, equipment manu- 
facturers, representatives of the Federal 
Communications Commission, Office of 
War Information, Office of Coordinator 
of Inter -American Affairs, the Depart- 
ment of State, and others -to determine 
how soon existing facilities could be 
augmented and new facilities added, and 
what powers could be attained. As a re- 
sult of this and subsequent meetings, it 
was decided that, within one year. a total 
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Figure I 

A general layout of 
the property where 
the 200 -kw transmit- 
ters are located, with 
building, substation, 
switching station and 

antenna system. 

Figures 2 ( left) and 
3 (below) 

Figure 2, floor plan 
of the transmitter 
building, showing 
the fireproof vaults 
where the high volt- 
age transformers, 
filter reactors, filter 
condensers, and high 
voltage control com- 
ponents are placed. 
Figure 3, block dia- 
gram of the com- 
plete transmission 

system. 
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of 32 transmitters could be in operation 
and at the disposal of OWI and CIAA. 
It was felt that installations could be 
greatly expedited by duplicating existing 
maximum power output, which was 100 
kw, and required operation of tubes in 
parallel to achieve even this power. 

But, to be on a parity with the Axis, 
and to be able to override interference 
and cope with inferior receiving condi- 
tions in foreign countries, we had to do 
more than just duplicate existing powers ; 

we had to exceed them, we had to double 
our greatest previous powers! 

As a part of this mammoth program, 
the Crosley Corporation undertook to re- 
design its equipment, for an output of 
200 kw. Tubes were designed and de- 
veloped, circuits were calculated, and an- 
tennae were devised to do the job. This 
paper will describe the installation in 
some detail, and tell of its operation. 

High Power Pioneering 

The story of Bethany really goes back 
far beyond Pearl Harbor. In the very 
early days of high -power, high -frequency 
broadcasting, when 10 kw was the power 
maximum, Crosley's W8XAL was a 
pioneering leader. Always experiment- 
ing with higher powers, its staff had al- 
ready built a 50 -kw transmitter when 
FCC made that output a license require- 
ment. Through continuation of these ex- 
periments, tubes were developed capable 
of 75 kw, and in 1940, another momentous 
dedication was held, of the most power- 
ful short -wave station in this country at 
that time, WLWO. 

Even in the standard band, Crosley had 
pioneered in high power. Its world fa- 
mous W8XO, on the WLW frequency 
of 700 kc, had operated successfully for 
several years prior to the war with 500 - 
kw power. And even today, the un- 
modulated signal of W8XAL serves the 
U. S. Bureau of Standards, providing a 
variety of information on radio skywave 
transmission, notably on absorption and 
its variation. From measurements of this 
type, the Bureau supplies OWI with ad -' 
vance information which enables them to 
schedule optimum usable frequencies for 
alt American international stations for 
various times of day, season and solar 
cycle. 

Because of these qualifications, as 
well as the fact that Crosley's offer 
to construct the three 200 -kw transmit- 
ters did not conflict with urgent military 
orders, this responsibility was placed in 
the hands of the Crosley Corporation by 
DWI. Moreover, since at the time the 
decision was made, it was still consid- 
ered a possibility that bombings of the 
East coast might be attempted by Ger- 
many, a middle -west location was desir- 
able for security reasons. 

Selecting a Site 

Once the basic plan was evolved, the 
first big problem was the selection of a 
site on which to build the project. The,` 
specifications were extremely exacting. 
About a section of land was required . for 
the building, switching station and 24 -1 
rhombic antennae. And it was necescary 
to leave some space for future expansion 
without overcrowding. The ground had 
to be as high, or higher, than surround- 
ing territory, and relatively level through- 
out and for some distance beyond. A 
uniform slope under and ahead of the 
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antennas in the direction of transmission 
was needed, in order to lower the angle 
of maximum radiation of the high fre- 
quency, directional radiators. The land 
had to be virtually free of wooded or 
populated areas for a considerable dis- 
tance. A source of 3000 -kva primary 
power was required, as well as provision 
for broadcast type telephone circuits, lead- 
ing from the master control room of 
WLW in Cincinnati. 

The Bethany site was chosen only after 
thorough studies had been made of U. S. 
topographical maps covering a radius of 
about 50 miles around Cincinnati, and 
after every other posssible site had been 
investigated. It is slightly less than a 
full section of high, relatively flat land, 
gently sloping generally in all directions 
from center, and the surrounding land 
is also flat and slopes slightly in favor- 
able directions. The area is remarkably 
free from housing, and the few slightly 
wooded areas could easily be avoided in 
layout. 

The same dual -power circuit feeding 
the WLW, WLWO and WLWK trans- 
mitters near Mason, Ohio, passes along 
the southern boundary of the property, 
and the telephone cables for those stations 
run along the eastern boundary. Thus 
expense, and use of critical materials, 
could be held at a minimum, in obtaining 
these vital services. Two rail lines are 
within a few miles of the place, and a 
good hard surface road runs past the 
south entrance to the property, while 
satisfactory all- weather roads skirt the 
east and north boundaries. This was of 
considerable importance, due to the 
physical size of some of the components 
of the project, such as antenna poles, 
transformers, etc., which had to be trans- 
ported to the site. 

Figure 1 shows a general layout of the 
property, with building, substation, 
switching station and antenna system in- 
dicated and identified. 

Tailoring the Transmitter Building 

The building is composed of two sep- 
arate units, an administrative section and 
a transmitter section. Although, due to 
the character of the design, there is an 
expansion joint between these sections, 
the two are actually one building. 

Since this paper deals primarily with 
the transmitters, concentration will be on 
the details of that section, and the ad- 
ministrative portion will be dismissed 
with the information that it is two stories 
high, with a four -story central tower that 
serves as a guard station and revolving 
searchlight beacon house. Offices and liv- 
ing quarters for resident engineers, a 
machine shop and a garage occupy the 
two stories of the building itself, while 
the first three levels of the guard tower 
contain radio -testing equipment, a storage 
tank for distilled water used in tube cool- 
ing, and two 1500- gallon water storage 
tanks for general building purposes. 

The transmitter section is entirely func- 
tional. It was designed to accommodate 
six transmitters with their associated 
equipment, and is actually six similar 
units, three on each side of a center con- 
course. This section is a monitor type 
building 175' wide by 75' long, with a 
high hay measuring 24' from floor to 
roof slab. Ceiling height in the side bays 
is 17'. This section contains some in- 
teresting features. A tunnel extends un- 
der the center of the concourse, connect- 
BROADCAST TRANSMITTER DESIGN 

Figure 4 
View of a section of 
the transmitter. Unit, 
third from left, is r -f 
driver, which oper- 
ates at carrier fre- 
quency throughout; 
range is 6 to 22 mc. 

Figure 5 

Rear view of one of 
the r -f generators. 
Shield has been re- 
moved from second 
buffer stage coil to 
shown construction. 

Figure 6 

Partial view of the 
equipment bays in 

which the r -f units 
are mounted. Note 
coaxial patching 
panels. R -f generator 
front panel has been 
removed to reveal 
internal construction. 

Figure 7 

Cathode -ray oscillo- 
scopes used for mon- 
itoring carrier of 
each transmitter. 
These are mounted 
in the control desk. 

COMMUNICATIONS FOR NOVEMBER 1944 35 

www.americanradiohistory.com

www.americanradiohistory.com


ing with the boiler ruuin under the ad- 
ministrative section, and provides cross - 
connecting facilities for the transmitters 
on either side. To permit the extraor- 
dinary flexibility for piping and wiring 
required in this installation, a cellular 
steel floor was set between two mats of 
concrete, the upper layer being the floor 
of the concourse. This steel Q -floor ex- 
tends from the sides of the tunnel walls 
to the undersides of the transmitter cat- 
walks. 

Another unusual design feature is its 
cantilever construction. The high bay has 
a span of 64' between column supports. 
The monitor width of the high bay is 99'. 
To reduce the depth of the girders sup- 
porting bay beams, 17' 6" cantilevers 
were designed on the outside of the col- 
umns, to support the extension of the 
monitor beyond the column centers. This 
cantilever action produced negative mo- 
ments in the center of the span, permit- 
ting a reduction of the beam depth of the 
girders bridging the high bay. The roof 
slab of the side bays is suspended from 
the bottom level of the cantilevers, pro- 
ducing a design in which only three spans 
are necessary to bridge a total distance 
of 175', and which, at the same time, ac- 
complishes the difference in ceiling 
heights incident to monitor -type roof 
construction. 

The transmitter section interior con- 
sists of the center concourse, flanked by 
catwalks, on which are mounted six trans- 
mitter units. Directly behind these units 
is a continuous wall, in which is mounted, 
behind each individual unit, a group of 
cabinets which include 240 -v power dis- 
tribution panels, magnetic switch panels, 
automatic air control equipment, etc. Be- 
yond the wall to the rear are individual 
fan rooms, in which are cooling fans, 
water pumps, and plenum chambers for 
distributing inlet and heated air as de- 
scribed later. Directly behind these fan 
rooms are the transformer vaults. Under 
the catwalks are the filament trans- 
formers, and plumbing for distributing 
the water to water -cooled tubes. On the 
slanted front edge are water -flow meters, 
temperature gauges, and water controls, 
Figure 4. 

The entire building is thoroughly 
grounded, a mat of wires radiating on all 
sides for a distance of 50', and extending 
to the reinforcing bars which are welded 
together within the concrete. This was 

Figures 8 (left) and 
9 (right) 

Figure 8, front view 
of the r -f driver 
which is composed 
of three stages. Each 
stage is separately 
tuned in both grid 
and plate circuits, 
and is link- coupled 
to the succeeding 
stage. Figure 9, out- 
put coupling adjust- 
ment, which is com- 
pleted by swinging a 
small link coil into 
the field of the 
center of the driver 

plate inductance. 

done to eliminate the possibility of cross - 
modulation, and to provide a good ground 
matting for the transmitters. 

The Transmission System 

A general over -all picture of the corn - 
plete transmission system appears in the 
block diagram of Figure 3. The diagram 
shows one complete transmission system 
with its three essentials : primary power, 
r -f power, and a -f power, separately ob- 
tajned and combined into high power 
modulated r -f energy, which is radiated 
by the antenna system. 

Radio frequency at carrier frequency 
is generated continuously on all fre- 
quencies assigned to this plant. Separate 
15 -watt exciters for each frequency are 
mounted, six to a bay, in the control 
room. Exciter power is fed to the trans- 
mitters through a plug and jack panel, 
using multiple, double conductor coaxial 
lines and jacks. 

The r -f driver unit, third from the left 
in Figure 4, operates at carrier fre- 
quency throughout. Its range is 6 to 22 
mc. Input power from the exciters is 
from 2 to 5 watts. A maximum output 
power of 10 kw can be obtained from 
this unit, which is coupled, through an 
adjustable link, to the power amplifier in 
the adjacent cabinet to the right. 

The modulated class C amplifier ern - 
ploys two tubes; operating push -pull, 
capable of 200 -kw carrier output. Con- 
ventional lumped constant circuits are 
used in the grid, while the plate circuit 
consists of a lumped variable capacity, 
and a shorted transmission line section 
ic,r the inductance. Variable inductive 
coupline- is employed to transfer power 
to the antenna transmission lines. 

The a -f circuits originate in the con- 
trol room, where the modulating signal 
is taken from incoming telephone lines. or 
local electrical transcriptions. A trans- 
mitter circuit includes a limiting line am- 
plifier, to amplify the audio voltage and 
compress high level peak ; peak clipper 
to chop both positive and negative peaks 
at a pre -set level, usually equivalent to 
100% transmitter modulation ; and the 
usual level controls and volume indica- 
tors. From the control room, a -f voltage 
is fed at zero level to the modulator unit 
of the transmitter. The modulator con- 
tains three push -pull voltage- amplifier 
stages, and a multiple -tube class B power 

stage, capable of delivering 180 kw of 
audio power. The modulation transform- 
er, modulation reactor, and d -c blocking 
condenser are located in the transformer 
vault, and are connected to the modulator 
through high -voltage cables. 

Primary power for these transmitters 
is derived from a substation at the side 
of the main building, and a stepdown 
transformer in the transformer vault. All 
rectifier tubes and their filament trans- 
formers are located in the rectifier unit 
of the transmitter. 

The rectifier unit also serves as a con- 
trol and supervisory unit for the entire 
transmitter. Momentary contact buttons, 
pilot relays, and supervisory relays and 
lights are mounted in the rectifier cabinet. 
All 240 -v power contactors for filaments, 
low voltage supplies, etc., and a 240 -v 
breaker and distribution panel are located 
in the wall cabinet behind the transmit- 
ter, as previously described. All equip- 
ment dangerous to personnel is complete- 
ly interlocked, both electrically and me- 
chanically. 

Antenna System 

The antenna system consists of a trans- 
mission line from each of the six trans- 
mitter bays to a common transmission line 
switching system. In this gear, any trans- 
mitter line can be connected to any out- 
going antenna line. All antennas are of 
the reentrant rhombic type. 

Each transmitter is equipped with a 
complete and separate cooling system, 
which supplies water for water -cooled 
tubes, and ventilating air for general 
cabinet cooling. This system is so ar- 
ranged that all waste power is converted 
into heated air, which is automatically 
used for building heat in winter. In sum- 
mer, heated air is forced through roof 
ventilators, causing cool air to be drawn 
into the building. A 50- gallon -per -hour 
still in the boiler room and a 400 -gallon 
storage tank in the guard tower, with a 
common feeder to all systems, supply the 
distilled water for cooling. 

A complete system of modulation 
monitoring, by means of oscilloscopes, of 
audio monitoring by means of diodes on 
the transmission lines, and of frequency 
monitoring, by means of a secondary 
standard and WWV comparison eouip- 

(Continued on page 56) 
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CRYSTALS 

I -F TRANSFORMERS 

TURRET TERMINAL LUGS 

SPLIT LUGS 

DOUBLE END TERMINAL LUGS 

C. T. C. CRYSTALS 

Accurate cutting of each slice - thanks to X -RAY 

ORIENTATION - insures constant frequency over 

a wide temperature range. Multiple mechanical lap- 

ping operations; dimensioning by edge lapping and 

finishing to final frequency by etching, are other 

important steps in the manufacture of C.T.C. Crystals 

that guarantee high activity and constant frequency 

throughout their entire life. 

i -F TRANSFORMERS 
These tiny, ultra -high frequency, slug tuned I -F Trans- 
formers are doing an efficient, thoroughly dependable 
job in many important radio and electronic applica- 
tions. 

Ask us about LS -1 (pictured above actual size) and 

LS -2 transformers. 

C. T. C. TURRET TERMINAL LUGS 
Just swage these heavily silver plated Turret Terminal 

Lugs to the board and in a jiffy you have a good, firm 

turret terminal. Quick soldering, too. 

Sufficient metal is used in the Lugs to 

give them strength but not enough to 

draw heat thus increasing soldering 
time. 

C. T. C. Turret Terminal Lugs are 

stocked to meet 142 ", 2/2", 3 2 ", 
s ", and 842" board thicknesses. 

C. T. C. SPLIT LUGS 
A .050 hole through the shaft permits wiring to these 

Split Lugs from either top or bottom without drilling 

or cutting. Just swage 
them to the board, then 
wire. Made of brass, 
heavily silver plated, 
C. T. C. Split Lugs are 
available in two sizes to 
fit 332" and 2" boards. 

DOUBLE END TERMINAL LUGS 
Use these Double End Terminal Lugs when you need 

terminal posts on both sides of the board. Like C.T.C. 

Turret Terminal and Split Lugs, C.T.C. Double End 

Lugs simply swage to the terminal board - provide 

twin terminal posts which may be wired from top 
and bottom. Heavily 
silver plated brass. 
Stocked to fit %a2" 

terminal boards. 

For complete information get in touch with 

42 CONCORD AVENUE 

CAMBRIDGE 38, MASSACHUSETTS 
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GRAPHICAL 
CAA COURSE 

Figure 1 
First step in solution; 
drawing of towers and 
required courses, cor- 

rectly oriented. 

THIS paper describes a graphical method employed by the CAA for determining the adjustments necessary for properly orienting the four courses of a CAA radio - range station employing the modified Adcock antenna system. The method discussed was introduced by the writer in 1938 to provide a simple and direct procedure whereby CAA personnel, especially those in the field, could pre- determine the correct adjustments of the radio equipment for producing the required courses. In the past it was necessary to solve the following simultaneous equations to secure these data: 
162 

cos (a sin Al) cos - 
1, -F- 12 tan o 2 

-sin (a sin A,) sin - 
2 

I, - I, tart e 1 1 
cos (a cos A1) cos - - sin (a cos A1) sin - 

2 2 

cos (a sin A3) cos - - sin - I, + la tan e 2 

952 
(a sin As) sin - 

2 

la +I1 tan O 

I, + I, tan O 

cos (a cos As) cos - - sin (a cos A.) sin - 
2 

cos (a sin A2) cos - - sin 
2 

952 

(a sin Aa) sin - 
I, -I,tane 01 01 

cos (a cos A2) cos - - sin (a cos A2) sin - 
2 2 

02 02 
cos (a sin A.) cos - - sin (a sin A.) sin - -I,+I2 tan 0 2 2 

I, + I1 tan O 1 1 
cos (a cos A.) cos - - sin (a cos A.) sin - 

2 2 

(1) 

(2) 

(3) 

(4) . 

Where: 
(a) Al, A2, A3 and A4 are the angles which the courses make with the reference line. (b) o is the goniometer angle in degrees. 
(e) I1 and 12 are the values of r -f current in the goniometer primaries. (11 

feeds towers T1 and T3 when the goniometer setting is zero.) 
(d) (pl is the phase difference between the voltages at towers T1 and T3. 
(e) 952 is the phase difference between the voltages at towers Ta and Ti. 
Many of the field engineers and electricians after spending considerable effort on 

the solution of the above equations for which there were no practical means of 
checking the results, resorted to the "trial and error" method. In. order to aid this 
personnel, the graphical method was conceived and has proved a great aid in enabling 
the necessary data to be determined within a few minutes rather than hours, which 
was necessary in most cases, where the purely mathematical solution was employed. 

THIS 
paper treats only the sub - 

ject of the graphical method for 
course alignment and does not 

attempt to describe the theory and 
operation of a radio -range station as 

employed by the CAA since numerous 
previous presentations have discussed 
this subject in great detail. 
Graphical Method Features 

By the use of the graphical method, 
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by G. L. BREWER 

Chief, High Frequency Unit 
Signals Division, CAA 

the following are determined : 
(a) -The goniometer setting. 
(b) -The electrical line length of the, 

r -f transmission lines to each of I 

the four sideband antennas. 
(c) -The ratio of the r -f currents in 

the goniometer primaries. 
These data supply the necessary 
information for orienting the 
courses, although it should be 
realized of course that correct 
alignment of courses is also de- 
pendent upon proper tune -up and 
adjustment of all component 
equipments. 

The graphical method solution is 
based on the following information : 

(a) -Tower bearings (measured 
clockwise from true north). 

(b)- Course bearings (true and to- 
ward station) . 

(c)- Frequency (in kilocycles). 
(d)- Diagonal tower distance (in. 

feet). 
The first step toward the solution is 

the drawing of the towers and re- 
quired courses, correctly oriented, as in 
Figure 1, with the signal identification 
letters noted in their respective quad- 
rants. The towers are designated by 
the letter T with subscript ,numbers 
starting with a tower in an A quad- 
rant, through which a reference line 
is drawn as Ti, and continue in clock- 
wise direction as T., Ta and T4. Like- 
wise, the courses are designated by 
letters C with subscripts starting from 
the reference line and numbering in 
a similar clockwise direction. The 
angles measured from the reference 
line in á clockwise direction to the re- 

For those who are not familiár with radio 
range systems, it is suggested that they re- 
view the paper by D. M. Stewart. Chief. 
Technical Devglopment Division, CAA, entitled 
Circuits Design for Low- Frequency Radio 
Ranges. Although Mr. Stuart does not at- 
tempt to cover the operation of the radio range 
system, he does, in the first part, include suffi- 
dent information for the reader to understand 
the principle involved and the terminology em- 
ployed. 
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pective courses are designated as 
eference angles and denoted by the 
etter R. 

Bisecting Lines 

The bisecting lines are shown in 

Figure 2 and are determined by bi- 
secting the angle between the extension 
of one course of each pair of diagon- 
ally opposite courses and the associated 
course. 

'The bisecting line is extended on 

either side of the center and denoted 
by the letter B of the subscripts of the 
associated courses. In practice the 
actual geometrical construction is not 
required since the reference angles for 
these bisecting lines can easily be com- 
puted and inserted by using a protrac- 
tor. For example, the smaller reference 
angle is obtained by using the equation 

RC, -F RCS 180 
RB,-a = 

2 

Goniometer Setting 

To determine the goniometer setting, 
a line (called Goniometer Line) is 

ed drawn radially from the center bisect- 
ing the angle between the bisecting 
lines, which places the Goniometer 
Line in an A quadrant. The reference 
angle of this line in degrees is the 

io9 goniometer dial setting. This method 
yields two solutions which are 180° 

ib apart, both of which are correct. 
r. The following rules govern whether 

Iu 

Figure 2 

Bisecting lines, de- 
termined by bisecting 
angle between exten- 
sion of one course of 
each pair of diagonally 
opposite courses and 

associated course. 

course bending, course equeezing, 
both are required: 
(a) -If opposite courses are not 180° 

apart, course bending is re- 
quired. 

(b) -If the bisecting lines are not per- 
pendicular to each other, course 
squeezing is required. 

Course Squeezing 
[Charts referred to in following text will appear 
in December] 

The smaller angle subtended by the 
bisecting lines (angle S in Figure 2) 
is referred to chart 1 and the ratio of 

primary currents determined. The 
smaller current is for the goniometer 
primary having the same signal identi- 
fication letter as the smaller quadrants. 

The angle of bend (E in Figure 3) 
for a pair of courses is the angle be- 

tween either course arid the corre- 
sponding bisecting line. The angle of 

bend for one pair of courses is referred 
to chart 2 and the bending effect, L, 
thus determined. A vector is drawn 
(length proportional to L) radially 
from the center, perpendicular to the 
associated bisecting line, and on the 

or 

T30 0 T 

A'BRONAUTICAL COMMUNICATIONS 

same side of the bisecting line as the 
associated courses, as in Figure 3. A 

perpendicular construction line is then 
drawn at the end of this vector. The 
same operation is performed for the 
other pair of courses. At the intersec- 
tion of the two perpendicular construc- 
tion lines 0, a line is drawn to each 

of the adjacent tower's center lines and 
perpendicular to the latter. (Should 
only one pair of courses require bend- 
ing, the intersection O will necessarily 
fall upon one of the unbent courses). 

The scaled distances from the cen- 

ter to these intersections on the tower 
lines, using the same scale as for vec- 

tors 'V, represent the number of elec- 

trical degrees of line length that is 

added to the optimum line length for 

the respective towers. The opposite 

towers will have the same value of 

line length subtracted from the opti- 

mum value. 
The units for the above results are 

in electrical degrees. For producing 
the departure from optimum line 

length, the above results are referred 
to the manufacturer's data for the par- 

Figure 3 (left, below) and 4 (below) 
Figure 3, angle of bend E is shown here. Figure 4, graphical 

method used to determine L,; and angle A. 
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ftc1 a 53 881_3 a 62-242 

R02 a 170 R132_,4 = 166-366 

BC3 = 251 9 a 76 

RC4 342 Ia/In c .78 

"A signal ou tower T1 when 6 = 

80 

E1_3 

E2_4 

0. 

,: 

° 

= 

24 

9 

k = 4.1 

L2 _ -3.4 

L3 = -4.1 

L4 = 3.4 

A=34 

1G = 2.36 

In/ITC 

Figure 5 
Sample work sheet showing all construction 
lines for a typical graphical solution. The 
magnetic declination is 5° W; tower dis- 
tances, 600' diagonal; frequency, 300 kc; 
courses, 35, 116, 207 and 278 (true azimuth 
and toward station); tower bearing 225° 
(true azimuth and toward center tower). 

ticular artificial lines used and the 
equipment adjusted accordingly. 

This method has an error of ap- 
proximately 1.5° in orientation of the 
courses under certain conditions where 
both extreme shifting and bending ex- 
ists. For alignments of moderate 
shifting and bending the average error 
is less than one -half degree orienta- 
tion. As other errors are prevalent in 
actual alignments of courses, this error 
becomes negligible for initial align- 
ments. 

The graphical method can also be 
used during actual alignment of 
courses in the field. Numerous times 
the courses are not correct after the 
first attempt of setting the courses. 
The corrections required to bring the 
courses into proper position can be 
obtained by the following procedure: 
The courses that were produced, al- 
though incorrect, are used for work- 
ing another solution. The difference 
between the results obtained from this 
second solution and the original solu- 
tion which produced the incorrect 
courses, indicates the correction that 
must be applied to the original solu- 
tion. These corrections are applied 
to the original solution in a direction 
opposite to that of the difference be- 

F 
of completed s mple ocourse oalignwent sheet as used by CAA. This appears on a data sheet with the following information: Diagonal tower distance, 600'; tower bearing, 225° true, 'toward center; magnetic declination 5° W from true North; required courses, 35, 116, 207, and 278, true and toward station; carrier frequency, 300 kc. Equipment settings (by graphical solution) . goniometer, 24`; current ratio, I (A) /I (N) = .78; L = 4.1; 

length from normal or optimum electrical 
length. Ratio of towercurrents lfor 30% modulation on strongest course (measurement made with 

IT1 goniometer .set at zero) is .30. This computation is based 
on the understanding that towers TI and T3 transmit an "A" signal when the goniometer is set at zero. If it should be found that towers T1 and T3 transmit an "N" signal when the goniometer is set at zero, or if it should become necessary to produce that condi- tion by a reversal of connections in the goniometer primary, then 90° is added to the given goniometer setting and the goniometer is set at 90° instead of 0 °, when adjusting current in tower Ti for 30% modulation. 

tween the original and second solu- 
tions. For example, if the original 
solution gives a goniometer setting of 

.25 °, the second solution based on the 
courses as found gives a goniometer 
setting of 27° ; the correction is minus 
2° and the setting for final adjustment 
is 23 °. 

This procedure, however, is only 
used to compensate for small inherent 
errors in the equipment, radiation, and 
terrain conditions. Large discrepan- 
cies usually indicate improper adjust- 
ment of the r -f circuits in the trans- 
mitter, coupling units, or antenna sys- 
tem. It is obvious that these errors 
cannot be rectified by the above pro- 
cedure and must be eliminated by cor- 
rect equipment adjustment in order 
that stable operation of the station can 
he assured. 

A sample work sheet showing all 
construction lines for a typical graphi- 
cal solution is shown in Figure 5 and 
a portion of a completed sample course 
alignment data sheet as used by the 
CAA is shown in Figure 6. 

Solution for Determining Per Cent 
Modulation 

The graphical method is employed 
further to cover the adjustment of the 
per cent modulation for the range 
signals. For stations equipped for 
simultaneous voice broadcasts, the 
maximum per cent modulation per- 
mitted for the range signals is 30%, 
the other 70% being allotted to the 
voice modulation. The constant out- 
put feature of the voice amplifiers 
limits the maximum voice modulation 
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to 70% so that the range signals may 
employ the entire remaining 30% without causing over -modulation. 
Since the range signals are produced 
by the beating of the carrier,' emitted 
from the center tower, and the single 
sideband radiated from the corner 
towers, the per cent modulation of the 
range signal is equal to the ratio of 
the sideband field strength to carrier 
field strength and the ratio varies with 
direction from the station because of 
the difference in field patterns of the 
two components. 

Since the on- course signals are of 
primary importance, the per cent mod- 
ulation is set so that maximum allow- 
able modulation exists on the on- 
courses. All courses will have the 
same percentage of modulation if 
course bending is not present; but if 
bending exists, the per cent modulation 
of the on- courses' signals will vary. 
Thus, under conditions of bend, only 
the modulation on one course can be 
set at 30% and the others will have a 
smaller value. 

To adjust the relative output of the 
carrier and sidebands so that 30% 
modulation exists on the strongest 
course or courses, the power output of 
the carrier channel is first adjusted to 
the level designated for the desired 
coverage of the station. Then the side - 
band power is adjusted by setting the 
r -f current in the sideband tower T1, 
when the goniometer is set on zero, in 
accordance with the ratio of currents 
obtained from chart 4, after the values 
of La and angle A are determined by 

(Continued on page 81) 
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POLICE RA D10 
EQUIPMENT 

AVAILABLE NOW! 
WPB has permitted us to 

return to our pre -war products 

to a limited extent. Police 

Radio Communication Equipment 

can be supplied on priority ratings. 

Our Sales Department is ready to assist 

you in getting priority ratings. Write 

for Police Radio Equipment 

Catalog and further 

particulars. 

C 

RADIO, INC. 
7421 South Loomis Boulevard, Chicago 36, Illinois 
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* TELEVISION ENGINEERING 
Reg. U. S. Patent Office 

944.01 

A B C 

Photographs of oscilloscope responses (antenna pointed at transmitter) at 400 and 51.25 mc, and bar and test patterns at 51.25 mc included in multipath propagation test report of E. W. Engstrom. In -1 and B appear the responses at 400 mc for relative receiver gains of 
I and 10. A study of these views reveal that the multipath responses are relatively small compared to the main pulse. In C appears a photograph of one set of pulses in the middle of the television raster (51.25 mc). Horizontal deflection was synchronized on the other double frequency horizontal pulses. In F appears a photograph of the test pattern with the pulse modulation removed from the transmitter. 
A reasonable freedom from multipath effects is apparent. In I) and E appear oscilloscope responses at 51.25 mc, for relative receiver gains 
of 1 and 10, respectively. Receiving antenna used for these tests was located at same spot as 400 -mc antenna. Receiving antenna pointed 
down Fifth Avenue toward Empire State Building in New York City. It can be seen that there are no reflections whose amplitudes are greater 
than the order of 1% or 2% of the main pulse. The report states that an examination of the original negative from which A was made 
showed a response close to the main response, whose amplitude was 20% to 30% that of the main response. In view of the limitations 
in reproduction, this response does not show. The pulse nearest the right hand side of A and B are time marker pulses on the receiver 
oscilloscope and not responses to transmitted pulses. 

D E F 

A REPORT ON THE FCC ALLOCATION 

HEARINGS ON TELEVISION 
Highlights Of Statements Presented By 
E. W. Engstrom, Dr. P. C. Goldmark and G. L. Beers 

TELEVISION received quite a thor- 
ough analysis at the recent FCC al- 
location hearings in Washington. 

Statements offered by a score of techni- 
cal and administrative experts from gov- 
ernment and industry, covered a wide 
variety of subjects including lineage, 
bandwidths, antennas, multipaths, color, 
u- h- f /v -h -f techniques, etc. 

Discussing the multipath problem, E. 
W. Engstrom, research director of RCA 
Laboratories, disclosed that a series of 
400 -mc multipath propagation tests had 
been made by the technical staffs of RCA 
Laboratories and NBC. The report in- 
dicated that for regions having large 
buildings and where difficulties have 
been had in the past from multipath 
transmission paths at 51.25 megacycles 
and at other television channels below 

by LEWIS WINNER 
Editor 

90 mc, the same difficulty was evidenced 
at 400 mc. The report stated that it ap- 
peared to be more difficult to find an an- 
tenna location at 400 mc reasonably free 
of multipath transmission effects, than at 
51.25 mc. However, in residential areas 
at some distance from the transmitter 
where the 51.25 -mc multipath transmis- 
sion effects were not serious, a similar 
freedom from the trouble prevailed at 
400 mc, according to the report. 

A rather interesting procedure was 
used to conduct these tests. Short pulses 
of 400 -mc signal were transmitted and 
observed at several receiver locations. 
Where multipaths effects were noticed, 
the time delay factor proved important. 
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That is if two paths prevailed, one a 
direct path and one a path resulting from 
a reflection from an object such as a 
building off to one side, the first pulse 
would be the one arriving over the direct 
path and the second would be the one 
arriving over the path provided by the 
reflection. This second pulse would ar- 
rive a bit later than the first, depending 
of course on how much longer the re- 
flection path was then a direct path. Ac- 
cording to the report, if the reflection 
path were one mile longer than the direct 
path, the second pulse would arrive at 
the receiver approximately 5 microsec- 
onds after the first pulse. 

Analyzing the transmitter and receiv- 
ing equipment used to make these tests, 
the report stated: 

"The transmitter which was available 
TELEVISION ENGINEERING 
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POPULAR RCA INSTRUMENTS 

for high - precision measurement work 

RCA NighFrequency,WideBand 

Sweep Generator 70f9 

xE big job is done - valuable development, produc- 
tion and field test experience are combined in two 

quality products - the 709 B Sweep Generator and 
the 710 A Signal Generator. Here are two instruments 
every Television, FM and H.F. Laboratory can rely 
on for postwar design applications. 

The 709 B Sweep Generator covers the frequency 
band of 5 to 65 megacycles (center frequency) . It is 

ideal for high frequency I. F. curve response study. 
Its calibration marker permits constant checking of 
band width characteristics. 

The 710 A Signal Generator, with a frequency range 
of 370 to 560 megacycles, is widely used for checking 
high frequency devices. This instrument provides 

Please note that deliveries of these 

instruments are subject to regulations of 
WPB General Scheduling Order M -293. 

RCA Ultra-High Frequency 

Signal Generator 

smooth and complete attenuation throughout its 
range, plus precision frequency control. 

Planning your postwar activity means planning 
your laboratory facilities as well. Now is the time 
to investigate the characteristics of these reliable 
RCA instruments. 

RCA bulletins containing complete descriptions and specifi- 
cations of the 709 B Sweep Generator and the 710 A Signal 
Generator will be sent promptly on request. 

ha Canada: 

RCA. à/Icyaa COMPANY LTD., MONTREAL 
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sur making these texts produced poises tif 
approximately two microseconds duration 
at -)U0-mc. The peak power in the r -f 
pulses was approximately . kw. The 
pulse repetition rate was approximately 
Low cycles, and the receiver used sur the 
tests had a bandwidth of approximately 
one mrg-acyck. The received impulses 
were presented sur observation on a 
cathode -ray type oscillosco pe having a 
sweep rate of 1000 cycles, with an ex- 
panded scale of approximately 1 k' micro- 
seconds for 9" of deflection. 

"The pulse rate at the transmitter and 
the sweep rate at the receiver were both 
controlled by crystal oscillators- No ef- 
fort was made tu synchronize the two 
since they were found to be quite stable 
and it was possible tu pull the frequency 
of the crystal oscillators so that the sys- 
tem was substantially synchronized for 
periods lung enough tu make observa - 
tions. 

"For most of the tests a dipole antenna 
mounted a half wavelength in front of a 
rectangular reflecting plate, 2U" by 24 ", 
was used at the transmitter. The receiv- 
ing antenna was identical with this trans- 
mitting antenna. 

"A11 of the tests were made with the 
transmitter un the 85th floor of the Em- 
pire State Building in New York City, 
and horizontal polarization was used. 
The transmitting antenna was mounted 
in a window facing north. Tats were 
made with the receiver at several loca- 
tions, varying from Radio City, three - 
quarters of a mile north of Empire State 
Building, to some detached private resi- 
dences 15 ruiles north of the Empire 

Oscilloscope response at 400 -nec, receiver gain of 
1 antenna pointed 9M- arum transmitter. 

1 Above 1 Oscilloscope response 
tracer gaio of 10. antenna pu 
transmitter. An echo practical]) 
main response, del. >ed approci 
seconds. mas noticed io these 

Photograph of pulse pattern 

at 400 mc. Fe- 
inted 90 (rum 

as large a thc 
motel) 3 micro- 
tet. Belom 

at 51.25 mc. 
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State l3tfi'iiug., At each lmatti -kwo- graphur records of the received ascìlla- 
scope traces were mide with different an- 
tenna orientations_ Foe each a nethtla 
position the receiver was adjusted so that 
the largest reerivtd pulse was 1tut below 
saturation of the oblialkoCept. and a pho- 
tograph of the tract was cade- The gait 
control was then un reascd by a known 
ratio, usually 10 tu 1. driving the largest 
echo into saturation can the oscilloscope 
and bringing small eebts which might tic 
Present up sù dies- became .ulcer In this 
manner, a record was obtained whit 
showed nlultipath responses whose am- 
plitude was greater than 1 per cent that 
of the stain response. Tests were made 
in this rnatunt-r with the receiving an- 
tenna pointed toward the transmitter so 
as to receive the maximum signal over a 
direct path and then repeated with the 
antenna turned 45', 90', and 161)' from 
its original direction. ln all, shine. t+&) 

different sets tea data w err taken in this 
manner. 

"Similar tests on pulse transmissions 
from the regular \\ NBT television trans- 
mitter were made. For the S1.2S -nec 
tests an RCA TRK120 television receiver 
was used. For presentation of the output 
pulses from the receiver a 9" oscilloscope 
was used. In order tu duplicate as nearly 
as possible the conditions of the 4&$J-mc 
tests at 51.25 mc, a dipole antenna was 
installed in a north window of the 85th 
floor of the Empire State Building and 
connected to the \\ N BT transmitter. 
Nfodutatiun on the transmitter consisted 
of double -frequency horizontal synchro- 
nizing pulses originating in a television 
synchronizing generator and shortened 
hv a transmission line arrangement. 
These pulses drove the transmitter tu 
peak power. The modulator was biased 
su that the carrier was a minimum be- 
tween pulses. These pulses, as presented 
on the oscilloscope at the receiver. were 
ct'nsiderably narrower than the pulses 
which had been received at 3110 nec. This 
was due mostly to the fact that the hand - 

width of the television receiver was 4 mc, 
while the 400-mc receiver had a hand - 
with of only 1 megacycle." 

Six types of television interference 
were listed by Mr. Engstrom. In order 
of their importance they were : (1 ) 

shadow ; ( 2 multipath ; (?) radio noise; 
( 4 ) sporadic E reflections ; ( 5) bursts; 
and (n f F -2 layer reflections. In view 
of all these factors. said Mr. Engstrom, 
television should start at. as near tu 45 
nlc. as possible. 

Or Goldmork's Statement . . 

U-H-F in Television 

THE position of u -h -f in television 
was discussed by Dr. Peter C. Gold - 

mark, chief television engineer of CBS, at 
the hearings. According to Dr. Goldmark, 
television in the ultrahigh frequencies 
will give a more satisfactory and perma- 
nent service than it can in the frequen- 
cies presently assigned to it. 

The use of u -h -f would permit widen- 
ing the present 4 -mc video band to lU mc, 
which would regaire a maximum channel 
of lb mc, he said. This would be util- 
ized for transmission in black - and -white 
at 735 lines per picture or in color with 
525 lines. According to Dr. Goldmark. 
the 10 -mc bandwidth proposal is based 
on data and calculations showing that 
the average 16 -mm professional film will 

1944 

Prtifiróe s pilaw with i testInt -r set 

is titivates* Is about WO bues .0 
lieus i3 tit allos. lot biaskire. T`e 
posed 735-bise Wati-asd-aveite 

lids actual v sire 40111 Boscos per pvict 
he said, is titular Jews* ifkrttical iltt kit - 
ti _tt toe the a v r rare pruòrsssuwa,l 1 

tilts 
11tseusaitsst the &sCrclauses w p 

geometrical definition that exists arts 
the 735-lute monochromic and the 525 -1 
: olor pictures. he said that the added 
formation resulting turent cod.) ii .re t 
tf sets that difference. 

1)r. lìokinuark pushed out that tw 
u -h -t tekvisitun tratlsauttters to opera 
between 400 and 47th ntc have been 
dered from Federal telephone and !laid 
Corporation and General Electric Coe 
pane. tit .aid that thirst transinitte 
will be capable of handling nsudulat 
to excess of 10 toc. Dr. tittldtsark 
that the Federal transutittri would pr 
vide combined audio and video transmis 
-.ion on the sanie cart tri Nu turti 
details were offered. 

Analyzing the advantages whttih 
u-li-i region appears tu offer to cheer 
design, IIr I;uldttark said that u -h -f car 
rirr trequeus-t-s arc high compared 
the width of the transmission band, ttak 
mg it possible tu have a large number 
wide channels within a relatively 'tares 
sl>ettruni. 

11e sait: "In the percer tcit%isiIin alla 
cation structure the usctul spectrum t 
tended from 50 inc to ,94 nec. thus cost 1 

ing something like 2': octal e-s. I ht 
highest television carrier frequency in tht 
le nó is nearly six times the lowrsi car 

I Continued on pt. 1r' 781 

Oscilloscope response at 51.25 me. receitcr rai 
of 1, antenna pointed 90' from transmitter 
Nrre sid tit response shoran belum. Iss o multi 
path responses ua th. order ut t+' , ul its 
amplitude of the main rrponsc a melt s srual 
echo.. miti amplitudes of l, tu 2 etc h..mn 
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i 

1 

I I 

Abuse i Oscilloscope rospusise air _5125 me re 
ocher gaie ut 10, uteooa pointed 90 f 

transmitter. t Brlum) A photograph ut test 
trio at 51.25 nec, math ants-tns pointed 98 
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HY69 ,i; HY7S 

35Z5 GT/G 

%$IERESTING FACTS 

ßOUT HYTRO -- N 
* Hytron is the oldest manufacturer in the United States specializing 

on radio receiving tubes. The first Hytron tube was made by hand 
in 1921. 

* The now standard BANTAM GT receiving tube is a Hytron origina- 
tion. Hytron designed and developed over 70 of the popular GT 
types. These small glass receiving tubes contributed to the de- 
velopment of the miniature table radio and to large scale production 
of radio and radar equipment for the Services. 

* The tiny BANTAM JR. tubes originated by Hytron were the first sub - 
miniatures. They made possible hearing aids and pocket radio sets. 

Similar Hytron tubes serve in wartime electronic devices. 

* Hytron has pioneered transmitting and special purpose tubes for 

the radio amateur and for police radio. Its very- high- frequency 
tubes and its instant -heating r.f. beam tetrodes for mobile communi- 
cations, have also become extremely popular with the Services. 

* Hytron combines long experience in high -speed receiving tube 
techniques with the know -how of special purpose tube engineering. 
The result is economical mass production of special tubes. 

* First of the receiving tube manufacturers to convert 100% to war 
production, Hytron will be just as alert in serving the post -war 
market. 

OLDEST EXCLUSIVE 
MANUFACTURER 

Of 

CONSULT H Y T R O N regarding your needs 
for these tubes: receiving, ballast, hearing aid, 

very- high- frequency triodes and pentodes, 
miniatures, medium and low -power transmit- 
ting triodes, r.f. beam tetrodes (particularly 
instant -heating), r.f. pentodes, gaseous voltage 
regulators, and rectifiers. 

RADIO RECEIVING 
TUBES 

SALEM AND 
NEW 

B 

ó ótv 
RYpORT' 

MASS. 

BUY ANOTHER WAR BOND 
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* TELEVISION ENGINEERING 
Reg. U. S. Patent Office 

Figures 1 (left) and 2 (right) 
Figure 1, the iconoscope, one of the first camera 
tubes to be developed. Figure 2, constructional 
details for orthicon: A, glass envelope; B, static 
deflection plates; C, magnetic deflection coils; 
D, translucent mosaic screen; E, field coils, 

and G, electron gun. 

C -R TUBES. 
by 1. R. BEERS 

Development Engineer 
North American Philips Co., Inc. 

THERE are several types of 
video type tubes that are based 
on the application of cathode 

rays and cathode -ray guns. Among 
these are iconoscope, orthicon, and 
image dissector which come under the 
classification of camera tubes. 

In the inocoscope the gun is basic- 
ally the same as that used to activate 
the fluorescent screen of the tubes 
analyzed in previous papers. In this 
application, however, the cathode ray 
is used as a means for discharging 
electrical energy. This energy is gen- 
erated on a light sensitive mosaic upon 
which a picture (to be transmitted) is 
focused by means of a conventional 
lens system. Figure 1 shows one of the 
first tubes used for this purpose. 

The target plate consists of an ex- 
tremely thin and uniform mica sheet, 
backed by a metal plate. The surface 
of the mica facing the gun is sensitized 
by deposition of caesium metal upon 
a base of silver oxide. This is applied 
so as to form tiny photoelectric cells 
each insulated from the other. The 
mosaic surface may be charged by 
visible light rays, as in the television 
application, or it may be designed to 
respond to normally invisible rays, 
such as infrared. 

Information gathered by the sen- 

..SPECIAL DESIGNS 
sitized plate is translated into electrical 
impulses, when scanned by the electron 
beam from the c -r gun. Scanning, in 
this case, is accomplished by magnetic 
fields. 

In this type of tube, the electron 
beam used for the discharge is neces- 
sarily of high speed, due to gun de- 
sign and the small spot -size required. 
Because of this, more secondary elec- 
trons are released at the mosaic than 
can be collected. These excess second- 
aries fall back on the mosaic, causing 
unwanted localized charging. 

The orthicon tube, using slow speed 
electrons for scanning, was subse- 
quently developed to overcome this 
condition. Construction of the tube is 
shown in Figure 2. It employs both 
electrostatic and magnetic deflection of 
the electron beam and utilizes the same 
type of mosaic screen. 

The image dissector tube serves 
all of the similar purposes as 
previously mentioned tubes. However, 
it does not possess the same memory 
features. Signals - produced are much 
weaker, so electron multipliers are 
frequently built in as an integral part 
of the tube. An early form of the tube 
used a mosaic film that was translu- 
cent. Here, the screen acts as a cold 
cathode from which electrons are emit- 
ted in direct proportion to the light 
intensity of the image focused upon it. 
These electrons are attracted to the 
anode at the opposite end of the tube. 
A small aperture in its center permits 

electrons to pass through the anode to 
a target. This produces a signal corre- 
sponding to the emission resulting 
from light focused on the cathode at 
that point. By means of magnetic 
fields, the entire electron image is 

made to pass before the aperture in a 
fixed scanning pattern. Thus, electrons 
from every segment of the cathode are 
systematically collected by the target. 
In this manner the cathode image is 

dissected, and the picture information 
transmitted as electrical fluctuations. 
In newer designs the cathode consists 
of an opaque surface which is 'excited 
through a window at opposite ends of 
the tube. 

In present -day television these tubes 
are the basis for picture transmission 
just as the fluorescent screen type are 
a basis for picture reception. How- 
ever, at the present stage of television 
development there appears to be a 
greater field for possible changes and 
improvements in picture tubes than in 
camera tubes. 

Foremost among reception improve- 
ments is the subject of projection. In 
Figure, 3 is shown a projection type 
receiver. This receiver uses a projec- 
tion type c -r tube having a 4" face 
diameter which projects a picture 
16 "x20" on a translucent screen. A 
top voltage of 25,000 is used in this 
receiver. Method of projection is 
shown in Figure 4. 

Although such a receiver appears 
to answer the requirement for larger 
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LOOK AT THIS EXCLUSIVE 

HARWOOD FEATURE 
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FIELD CHECKS for a "short" or an "open" arc 

quick and easi jobs if the connectors arc /fard- 

wood with castellated coupling nuts. Simply cut 

the safer wire. untwist and pull nut. h comes 

away clean. as it has not been crimped on the 

sharp edges of a tight -fitting drilled hole 

Reassembly is as easy. No holes to drill. Just 

loop the wire user a lug on the castellated coup- 

ling nut, which will he in ci'rrcct locking position 

when the nut k tightened, then secure. This hard- 

wood feature is an adsantage in %hop assembly, 

too Write for details u.clas 

THE IH A R W O O D CO. 

AN STANDARDS FROM 105 TO 44S IN 
QUANTITY DELIVERIES ON SCHEDULE 
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pictures there is still a considerable 
problem in light level and tube life 
as compared to direct -viewing tubes. 
Many experiments have been made 
with Clark -trace screens and various 
types of electronic light shutters or 
valves. However, thus far the fluores- 
cent type screen appears to be the 
most practical. Since this material has 
definite limitations as a light source 

Figures 5 (below) and 6 (below, right) 
Figure 5, one arrangement of Schmidt optical 
system for television projection: A, apertures; 
B, metallic surface of mirror; C, correction lens; 
M, concave mirror; M1, plane mirror -reflecting 
surface on side toward tube; S, screen; and T, 
projection c -r tube. Figure 6, the new Baird 

electronic color television tubes. 

Figures 3 (left) and 4 (above) 
Figure 3, Philips type projection receiverr using trans -lux 
screen; picture size is 16" x 20 ". Figure 4, projection method 
used in this receiver: A, focusing coil; B, vertical deflection 
coil; C, horizontal deflection coil; D, high potential anode; 

M, mirror; and S, translucent screen. 

when operated at outputs consistent 
with satisfactory life, it becomes neces- 
sary to increase efficiency of projection 
system to highest possible degree. 

An adaptation of Schmidt optics for 
projection appears to have initial effi- 
ciencies considerably in excess of the 
conventional lens systems. Figure 5 

shows one arrangement of this system. 
relative aperture of F /.6 as compared 

to F /1.5 in the conventional systems 
as well as fewer reflecting surfaces 
favor the Schmidt system. Although at 
first glance it would appear that final 
decision might be made in favor of 
this system, experience has shown that 

.s- 

;V COMMt1NICATIONS FOR NOVEMBER 1944 

there are other critical factors to be 
considered. Since the mirror surfaces 
of the reflectors are metallic and ex- 
posed to atmospheric action they are 
subject to a certain degree of corro- 
sion. The problem of dust deposits on 
the mirror surfaces also has to be con- 
sidered. Either of the above difficulties 
may reduce the efficiency of the system 
to below that of a conventional system 
whose light losses have been reduced 
by non -reflective treatment of the lens 
surfaces. 

Another factor in determining final 
light level is the efficiency of projec- 

(Continued on page 80) 
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COLONEL JOHN CASEY, Manager, 

Chicago Municipal Airport . . . 

Colonel Casey said, The growing complexities of airport traffic make it ever more important 

that private planes and regular operating passenger aircraft be equipped with up -to -date, reliable 

two -way radio, if high standards of safety are to be maintained. One important factor is ..." 

"A FOOLPROOF POWER SUPPLY FOR AIRCRAFT 
RADIO OPERATION" 

olonel Casey, Electronic Laboratories has long been aware of the 
eed for reliable power supplies especially adapted for aircraft use. 
)ne of E -L's exclusive developments along this line involves vibrators 
berating in parallel which assures a reserve power source for extra 
rotection. These Vibrator Power Supplies -both light and heavy duty 
-are specially designed for complete reliability at very high altitudes. 
The life of E -L Vibrator Power Supplies is far beyond the customary 

verhaul requirement. With these units maintenance time is cut to a 
Minimum -only a small fraction of the time previously required. 
Other E -L developments for the aircraft field include units for flash - 
g wing lights and for instrument panel illumination. This equipment 
is wide application for the light plane field as well as for large aircraft. 
The economy and versatility of Vibrator. Power Supplies are also 
ailable to the marine field -where units have been designed to pro - 
de fluorescent lighting, radio -telephone operation and electrical ap- 
iance use -as well as many other fields where it is necessary to con - 
:rt current to specific voltage and type requirements . .. Let E -L engi- 
'2ers consult with you on your power supply problem. 

STANDARD POWER SUPPLY 
MODEL SC -1096 

Model SC -1096 is a typical E -L Vibrator Power 
Supply which meets the requirements of aircraft 
radio use. This unit was designed for the Canadian 
Signal Corps to operate radio transmitters. Input 
voltage: 12 volts DC, or 110 -117 volts AC at 
50 -60 cycles. Output voltage: 2000 volts at 125 
ma., 400 volts at 25 ma., 250 volts at 10 ma., 250 
volts at 5 ma., 10 volts at 5 amps., 12 volts at 
1 amp. Output power: 480 watts. Dimensions: 
17° x 12W X 7%4 ". 

f#P°"411ma' 
007feee LABORATORIES INC. 
' I N D I A N A P O L I S 

VIBRATOR POWER SUPPLIES FOR LIGHTING, COMMUNICATIONS, AND ELECTRIC MOTOR OPERATION ELECTRIC, ELECTRONIC AND OTHER EQUIPMENT 
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RADIO SOCKET 
The favorite yesterday, the favorite for tomorrow 

THE MANY MILLIONS INSTALLED IN 1941 IS 

Poderecte 7e-aimoge, a ea 
POSTWAR VALUE 

The story of Franklin's series 39 Radio Socket, with patented 

"U" shaped bow spring action contacts, is most remarkable 

developed and patented early in 1938 it received imme- 

diate acceptance and approval by practically all the radio 

set manufacturers and became standard equipment with most. 

Series 39 sockets should be riveted to the chassis to 

become a permanent part of the set ... no replacement 

will be necessary as the socket will outlive the set. 

Series 39 sockets were the favorite yesterday and will be 

the favorite tomorrow for standard broadcast receivers. 

piheptol, 
Miniature, 

Lock - 

in, 

the 39, applications, 
For the de and for other 

line of 
applications, 

in, 
moulded 

Battery and o complete Catalog 
ceramic. the New Franklin 

or moulded write for ers Guide for 

Compone nts... complete guy 

with which is included 

the Electronic 
Industries. 

Illustrating the "U" shaped bow spring 
action contacts...39H and 39G 

in Franklin's ser 

Bow spring action 
maintains resiliency 
even after installation 

of oversize pins 

Direction of metal 
grain prevents break- 
ing of soldering tail 
and permits rough 
handling in production 

"U" shaped contact provides separate 

soldering tail which prevents solder from 

flowing into contact body 

The 39G contact has a. soldering tab to 

eliminate wiring to ground ...can be in- 

serted in any position where grounding 

is desired. 

it FRANKLIN MAN ALTURI ORP 
SOCKETS TERMINAL STRIPS PLUGS SWITCHES PLASTIC FABRICATION METAL STAMPINGS ASSEMBLIES 

175 VARICK ST., NEW YORK 14, N. Y. 
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QUARTER-WAVELENGTH 
INSULATORS 

N the use of coaxial lines at ultra- 
high frequencies it is often con- 
venient to make use of quarter - 

ave short -circuited stubs to support 
e inner conductor. As long as only 
single frequency is to be transmitted 
is method offers no particular diffi- 

ulty, as the stub can be adjusted to be 
ne- quarter wavelength long at the 
¡ven frequency, to which it will offer 
nfinite impedance. However, if a 
and of frequencies is to be transmitted 
here will be reflection loss at all fre- 
uencies except the one for which the 
tub has been designed. As an in- 
roduction to this problem let us con - 
ider the simple single -stub support 
epresented in Figure 1. Later we will 
nalyze the problem of broadening the 
sand, over which low attenuation will 
occur. 

IM-The Single Stub Support 
In Figure 1, we have the main 

ransmission line represented as having 
characteristic impedance Zo given by 

he usual equation, Zo - 138 log (rl/r2) 
.uppose we design the stub for a 
requency f° which will be called the 
idfrequency. The stub will differ in 
eneral from the line itself by having 

different characteristic impedance, 
lo', brought about by adjusting the 
U -H -F COAXIAL LINES 

Figure I 

Structure of single -stub insulator support. 

The short - circuited quarter - wave- 
length line used as a support for the 
inner conductor of high- frequency co- 
axial lines is considered in this paper. 
Three cases are treated specifically: 
a -The single stub support; b and c- 
Two special cases of the double stub 
support. It is shown that, by making 
appropriate adjustments of the charac- 
teristic impedances in these elements, 
broad -banding is improved, i.e., a 
broader band of frequencies may be 
transmitted with less loss due to mis- 
matching. As an illustration a design 
of a double -stub support to operate at 
750 megacycles is presented. 

radius ra of the inner conductor. The 
length of the stub will be such that at 
fo it is one quarter -wavelength long 
and its angular length will be desig- 
nated by b given by b = (f /f090 °, 
where f is the frequency of operation 
and will not be considered to differ 
from the midfrequency by more than 
about 10 %. Neglecting the resistance 
of the conductors, the input impedance 
to the stub is 

Z=jZo' tan b 

and Z. can easily be calculated as fol- 
lows : 

ZZo j Zo' Zo tan b 
Z. = _ 

Z -{- Zo Zo -}- j Zo' tan b 

by LAWRENCE A. WARE 
Associate Professor 

Electrical Engineering Dept. 

State University of Iowa 

Zo tan b /tari 1(n /tan b) 

Vtan' b -1- n' 

Zo 
where n = - . 

Zo' 

(1) 

(2) 

It is convenient in the following 

material to work with the ratio of 

Z. /Zo. 

Z. . tan b /tan'(n /tanb) 

Zo Vtan2 b -}- n' 

1 

/tan' (n/tan b) 

n 2 

11 ( 
+ \ tan b 

= A /9° (4') 

The ratio given by equation 4 will 
give an indication of the amount of 
mismatch caused by the stub and 
from it the resultant loss can be de- 
termined as f is varied away from fo. 

It is readily seen from equation 4 

that as n is decreased, A in equation 
4' approaches unity and O approaches 
zero for fixed values of frequency or 
of b. It is clear then, in this simple 
case, that if an improvement in broad - 
banding is to be obtained, n must be 
made as small as practicable. This de- 
crease in n however involves an in- 
crease in Zó and thus a decrease in 
the radius r3. There may exist, in 
practical cases, a lower limit to rs 
owing to the possible breakdown of 
the air around the inner conductor if 
the transmitted power- is very high. 
Curves for A and O are plotted in 
Figure 2 for three values of n. In 
Figure 3 are plotted two curves of 
attenuation caused by such a stub for 
values of n = 1.0 and 0.8. It is to be 
noted for future reference that at b = 
80° and 100° and for n = 0.8, the 
loss of about 0.02 db, which is an im- 
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I 

I 
to which your communica- 

tions problems are solved 

I 
may determine the degree 

I 
of your postwar business I 
success. 

I 
I 
I 

The First of a New Series of 

Bulletins Introducing FREQUENCY 

CONTROL UNITS .. Now Ready. 

Also an Attractive Binder to Hold 

Bulletins . On Request 

WRITE NOW FOR 

"CRYSTIONICS" 
I N F O R M A T I O N 

A N D B U L L E T I N 

1944 

VALPEY 
e tat 

CRAFTSMANSHIP . IN CRYSTALS SINCE 1931 

sHOLLISTON, MASSACHUSETTS 

(Continued from page 51) 
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75 80 85 90 95 100 105 f 
b=90fo 

provement over that for n = 1.0 of 
roughly 0.01 db. If it be assumed that 
r1 /r. = 3.6 then n = 0.8 would give a 
value for r1 /re, for the stub, of 4.95. 
Also if the midfrequency, fo, is 750 
megacycles, then the band from b = 
80° to 100 °, representing a range of 
about 22% of f°, is 167,000,000 cycles 
per second wide. 

Thus far it is seen that decreasing 
n will produce broadbanding but it is, 
of course, advisable to decrease the 
loss, over the operating range, to a 
much lower value if possible. A fur- 
ther improvement in matching can be 
realized without decreasing n to any 
lower value by using two quarter - 
wavelength stubs separated by a 
quarter wavelength as shown in Fig- 
ure 4. Here the characteristic im- 
pedance of the main line is, as before, 
Z°; that of the stubs is Z', and that 
of the section a -b between the stubs is 
Z. ". The ratio of Z° /Zó will again 

Figure 2 

Curves for A and S 

for a single -stub with 
variable u. 

be designated by n and the ratio of 
Z° /Z°" will be represented by a. The 
problem is divided into two parts. The 
first in part (B) will make a =1 and 

= 0.8 and the second in part (C) 
will take a = 1.035 and n = 0.8 for 
reasons to be considered later. 

181 -The Two -Stub Support With 
a = 7.0 and n = 0.8 

To obtain information concerning 
the degree of mismatching in this two - 
stub structure it is first necessary to 
calculate the impedance Z1 in Figure 
4. This impedance is the resultant of 
combining the stub impedance with 
the Z° of the line as in part (A). 
Then Z. is used as the terminating im- 
pedance of the short section of line 
a -b and its input impedance is cal- 
culated. This impedance in turn is 
combined in parallel with that of the 
stub c giving a value for Z.. This pro- 

' (Continued on page 54) 

db 

.10 

08 

06 

.04 

02 

11 
KIER ISI211 

75 80 85 90 95 100 105 no 

b=90 
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Figure 3 

Loss in db for single 
stub for n = 1.0 and 

0.8. 
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4TIMES 
ACTUAL 

SIZE 

Tensile strength of leads and connec- 

tions far in excess of requirements. 

Tough, plastic shell molded around 
bracket providing a secure bond with 

mechanical strength far beyond any 

normal requirement. 

Rounded edge will not cut or fray wire 

insulation. 

..00""nroltage Breakdown between contacts- 
1200 Volts. Voltage Breakdown to ground 

-5000 Volts. 

Lug on contact fits in groove in shell so 

that contact cannot be turned or twisted 
when inserting lump. 

Center contact mounted so that it can- 
not protrude from shell and short on 

chassis when lamp is removed. 

Plastic shell is recessed for contacts. 
which cannot be pushed or pulled out 

of position. 

Stronger. tougher. neavy walled plastic 
shell. 

A variety of different mounting bracket 

styles available, suitable for practically 
any mounting. 

For Your Present and Post -War Production 
40TH ANNIVERSARY 

1904 -1944 
This year Lenz celebrates its 40th year of 
service to the communications industry. 

Lenz Dial Light Sockets have always been known for their superior mechanical 
qualities and electrical characteristics. 

Now these sockets are still further improved, with even greater mechanical 
strength. A stronger, tougher plastic shell is attached to the bracket with a 
new type of construction that provides a virtually unbreakable bond between 
shell and bracket. Its excellent electrical characteristics are maintained. 

Consider these Lenz Dial Sockets for your present and post war production. 
Write for sample today. 

In Business Since 1904 

LENZ ELECTRIC 
MANUFACTURING CO. 
1751 N. WESTERN AVE. CHICAGO 47. ILLINOIS 
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TODAY in WAR ... TOMORROW in PEACE 

Brach Marine Antennas and Mounts are now manufactured 
100y, for the service of Uncle Sam's amphibian tanks, PT 
boats, etc. But with the dawn of Victory we shall be ready 
and able to utilize our enhanced experience and wartime 
"know how" in supplying the civilian requirements for 
antenna equipment for ship -to -shore communication. 

L. S. DRAC11 MFG. CORP. 
World's Oldest and Largest Manufacturers of Radio Antennas and Accessories 

55 -65 DICKERSON STREET NEWARK N. J. 
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(Continued fram page 52) 
cedure allows the employment of twci 
variable impedances Zó and 4" thus 
permitting more opportunity to make; 
adjustments which will improve tha 
matching conditions. The principal 
results are as follows : 

The ratio of the input impedance Z;+ 

to Z. at the point a can be easily cal{ 
culated to be 

Z. (a + n) tan b -i- j tan' b 

Z. (a+n) tan 
(5)I 

+ j (a2 tan2 b -re- 2 an) 
= A /B (6) 

where 

A- 

and 

1 -}- (a 
+n)3 

tan' b 

Ja'+ 
(a+n)'-2a2n (n+2a) 

tan' b 

B = tan' 

n' (n+2a) 

tan' 
(7i 

a-}- n n( n-}-2a )- ( a2-1) tan2b 

a' tan b + tan' b 
(8) 

Through a knowledge of A and J 

in general the loss may be calculated 
for various values of b. In this sec- 
tion a = 1 and n = 0.8, which sub- 
stituted into equations 7 and 8, make 
it possible to plot the curves of Figure. 
5. It is noted that the phase cury 
tends to cross the axis with a much 
lower slope than in the case of the 
single stub and it may be expected that 
the attenuation curve will show much 
lower values in this region. The cor- 
responding attenuation curve is plotted 
in Figure 9, where it is noted that a 
great improvement has been made at 
the reference points of b = 80° and 
100 °. The value is now about 0.005 
db instead of 0.02. A further decrease 
in n will improve this condition. 

(CI- Double Stub Support With 
a and n Arbitrary 

In the treatment of the more general 
case it is first necessary to inspect 
equation 5 with the purpose of de- 
termining the relation which must 
exist among n, a and b in order to ob- 

(Continued on page 84) 

Figure 4 
Structure of a double -stub support. 
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FINEST PICTURE QUALITY IN BLACf AND WHITE AND IN FULL COLOR! 

Sharper, more brilliant pictures 
than ever before possible are now 
a reality with Federal's new broad- 
band television technique . . . 

In a revolutionary contribution to 
the television art, Federal's system 
permits combining sight and sound 
on one carrier frequency . . . 

For the broadcaster -a single trans- 
mitter, and consequently, lower 
first cost, lower power consumption, 

i less space requirement, and fewer 
high power tubes ... 
For the television audience - a 

simpler, less expensive receiver, 
more compact and efficient, and re- 
quiring fewer tubes. 

This great forward stride is the 
logical outcome of Federal's long 
list of achievements in the field and 
the contribution of Federal's en- 
gineers to the development of the 
"Micro -ray" more than a decade 
ago ... the forerunner of modern 
television technique. 

And as a result ... Federal has been 
selected by the Columbia Broad- 
casting System for the construction 

of its new television transmitter 
atop the Chrysler Tower in New 
York. 

Federal's modern television tech- 
nique will also be reflected in an 
equally advanced Federal tele- 
vision receiver for the home . . . 

producing the finest picture quality. 

Federal has the experience, the 
facilities, the technique, needed to 
build television equipment for any 
broadcasting requirement. For the 
best in television - see Federal first. 

Federal Telephone and Ratho Corporation 
Newark 1, N. J. 
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ENGINEERING 
EXPERIENCE 

and 
Manufacturing 
Facilities for 

FILAMENT TRANSFORMERS 

MODULATION TRANSFORMERS 

REACTORS 

SEND PRINTS AND 
SPECIFICATIONS IN 
CONFIDENCE FOR 

ESTIMATE 

THE ACME ELECTRIC & MFG. CO. 
CUBA, NEW YORK CLYDE, NEW YORK 

Owl TRANSMITTERS 
(( ,u,tl ued from page 36) 

ment, is centrally located in the control 
room. 

R -F Generator 

The r -f signal is initiated in the r -f 
generator units. A battery of these run 
continuously. All units are identical, con- 
sisting of a 6V6 crystal- oscillator stage, 
two 6V6 multiplier -buffer staaPs and a 
final 807 amplifier. 

The crystal -oscillator stage is of con- 
ventional design, using broadcast -type 
temperature controlled ovens. The plate 
circuit is tuned to crystal frequency. The 
first buffer stage operates either at 
crystal frequency of second, third or 
fourth harmonic, and the second buffer 
stage operates in some cases as a multi- 
plier and in other cases as a straight am- 
plifier, depending on the multiplication 
of crystal frequency required. 

In all cases the 807 stage operates as 
a straight amplifier. The output is 
coupled to three parallel sets of coaxial 
jacks. Operating conditions are such that 
from one to three transmitters may be 
connected without affectine the drive. 

Each unit is assembled on a rack - 
mounting 12 x 20" chassis all of which 
are identical. Thus any unit can operate 
on any frequency, when proper coils and 
crystals are plugged in. 

Tuning the crystal oscillator and buffer 
amplifier stages is accomnlished by 
midget variable condensers mounted in- 
side the coil forms. The tuning con- 
denser for the plate circuit of the 807 
stage is mounted in the ^hassis, and is 
adjustable from the front panel. Thus, 
to set up any unit on a given frequency, 
it is necessary only to plug in the proper 
coils and crystal, and peak the tunin- 
of the 807 stage. Figure 5 shows a rear 
view of one of the r -f generator units. 
The shield has been removed from the 
second buffer stage coil to show the con- 
struction. 

A partial view of the equipment bays 
in which these generators are mounted 
appears in Figure 6, showing the coaxial 
patching panels by means of which the 
outputs of the generators may be Hatched 
to the inputs of the transmitter drivers. 
Immediately above and below the patch- 
ing panels are the r -f generator unit 
front panels (one of which has been re- 
moved to show internal construction) 
with the final tuning knob to the right, 
tube metering push buttons grouped at 
the center, and crystal heat indicator at 
the left. 

Audio monitoring of the transmitters 
is accomplished by speakers concealed 
above each transmitter. Each speaker is 
driven from its own amplifier. The in- 
put to this amplifier is normally fed from 
a diode monitor coupled to the trans- 
mitter output. By means of a switch lo- 
cated on the hand rail in front of the 
transmitter, speakers may be switched to 
the audio line so that comparison may be 
made between the signal as it enters the 
modulator input, and as . it leaves the 
transmitter. Duplicate speakers are sim- 
ilarly located in the control room above 
the control desk, where monitoring is ac- 
complished in the same manner. In addi- 
tion, there are monitor level controls on 
the desk. 

Cathode -ray oscilloscopes, which may 
(Continued on page 66) 
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ARPIN 
RECTIFIERS 

o 

MERCURY 
VAPOR 

HALF WAVE 

575' -A 
FOR HIGH 
VOLTAGE 

HIGH POWER 
TRANSMITTERS 

INDUCTION HEATING 
EQUIPMENT 

SPECIAL INDUSTRIAL 
APPLICATIONS 

IMMEDIATE DELIVERY 
575 -A is a heavy -duty half -wave rectifier tube 

of exceptional performance. Filament of edge- 
wise wound ribbon of a new alloy, giving greater 
thermionic emission reserve. No arc -back at full 
rating. Used by Signal Corps and many large 
manufacturers. Two tubes for full -wave recti- 
fication in single phase circuits deliver 5000 volts 
DC at 3 amps. with good regulation. Filament 
5 volts, 10 amps. Peak Plate Current 6 amps. 
Peak Inverse Voltage 15,000 volts. 

WRITE FOR NEW CATALOG 
illustrating and describing the ARPIN 575 -A 
and other tubes in the ARPIN line. 

ARPIN MANUFACTURING CO. 
422 Alden St. Orange, N. J. 

AR 

WAXES 
AND 

COMPOUNDS 
FOR 

INSULATING and WATERPROOFING 
of ELECTRICAL and 
RADIO COMPONENTS 

Also for 
CONTAINERS and PAPER 

IMPREGNATION 

FUNGUS RESISTANT WAXES 

ZOPHAR WAXES and COMPOUNDS 
MEET ALL ARMY AND NAVY 

SPECIFICATIONS 
Inquiries Invited 

ZOPHAR MILLS, INC. 
(FOUNDED 1846) 

120 - 26th ST., BROOKLYN, N. Y. 
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MARIABLE CONDENS i 
Perfect electrical design 

symmetry. 

Built -in neutralization. 
ki Unexcelled mechanical con- 

struction. 

Built -in coil mountings with 
lead lengths at an abso- 
lute minimum. 

Half the length of conven- 
tional dual condensers. 

Unexcelled for use in balanced 
single -ended or push -pull 
circuits. 

A1 
A B & W heavy. 
duty Condenser 
with /a" plates. 

Write for new Catalog 75 -C on B & W 

Type CX heavy duty variable condensers 

Standard tank circuit as- 
sembly consisting of B & W 
condenser and integrally 
mounted B d. W coil. 

Typical standard Type 
CX Condenser with 'As" 
plates. 

AIR INDUCTORS -VARIABLE CONDENSERS 

ELECTRONIC EQUIPMENT ASSEMBLIES 

BARKER & WILLIAIVISON 
Dept. C -114, 235 Fairfield Ave., Upper Darby, Pa. 

Export: LINDETEVES, INC., 10 Rockefeller Plaza, New York. N. Y., U. S. A. 
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Figure I 

The nominally positive directions of voltage 
and current at the two pairs of terminals. 

A COMPILATION OF 
TRANSDUCER FORMULAE 
Relations Between ;, -Section Elements, T- Section Elements, 
Open- Circuit Impedances, Short - Circuit Admittances, Iterative and Image Parameters and Others, Are Tabulated In All Possible Combinations So That Any Set Can Be Found From Any Other Set 

by W. R. MacLEAN 
Research Associate 

Polytechnic Institute of Brooklyn 

AN electrical transducer, some- 
times called a four -pole, is a 
network with two pairs of ac- 

cessible terminals. Here the desig- 
nation four -pole is not precisely what 
is meant, since it is essential that the 
four terminals be associated in two 
fixed pairs. Into one of the two pair, 
we send energy and from the other 
pair we receive. The networks con- 
sidered in the presentation are the 
simple linear passive ones. That is, 
they contain only coils, resistors, and 
condensers. 

The complete performance charac- 
teristics of such a transducer is, of 
course, known if its internal structure 
is specified. The structure would 
consist of any number of meshes, n, 
each containing L, R, C, and coupled 
together in any manner. We desig- 
nate one of the pairs of accessible 
terminals as 1, and the other as 2, 
and identify the meshes of the in- 
ternal structure so that the circuit 
through terminals 1 is contained in 
mesh 1 and in that only. Similarly, 
terminals 2 are contained only in 
mesh 2. 

By the standard method of solving 
polymesh networks for the various 

SS COMMUNICATIONS FOR NOVEMBER 

steady -state currents under the action 
of single. frequency driving forces, we 
have n equations in the n unknown 
currents, involving the terminal volt- 
age E1, at terminals 1, and E2 at 2. 
There are no other emf's to consider 
since the internal structure is passive. 
In Figure 1 appears the nominally 
positive directions of voltage and cur- 
rent at the two pairs of terminals. 

The n simultaneous equations 
could be solved for the n currents by 
the regular process of determinants. 
In general, however, we are not in- 
terested in the currents in the internal 
meshes, but only those in meshes 1 
and 2. To determine these for given 
terminal voltages, we would have to 
compute the determinant, A, and 
certain of its minors', All, Al2, etc. 

If now at any single frequency, it 
is desired to know the external be- 
havior of the transducer to varying 
conditions of loading, it is not neces- 
sary to return to n simultaneous 
equations, or even to the n -rowed de- 
terminant, A. A complete descrip- 
tion of this external behavior can be 
obtained from three quantities ; for in- 
stance, from the three impedances 
which make up the equivalent T 

'The minor 0,2, for instance, is the 
determinant that remains when the first 
row and second column are stricken 
from A. Similarly On:sz is obtained by 
deleting the first two rows and columns. 
1944 

section. In general, these T- section 
impedances will be functions of the frequency. 

The T- section impedances are not 
the only set which describe the be- 1 havior of a transducer under varying 
load ; there are the is-section im- 
pedances also. 'In all there are eight 
or more sets of such quantities which 
are useful in communications engi- 
neering. The relations that exist be- 
tween the eight most useful sets are T 
presented in a chart in this paper, and 
in such a tabular form that one can 
observe immediately how any set may 
be expressed in terms of any other set 
or in terms of the system determi- 
nant, 0, and its various minors. For 
those doing any amount of work in- 
volving transducers, such a chart is 
quite useful. A portion of the chart 
(using somewhat different designa- 
tions) was first presented by G. A. fo 
Campbell in his famous article 
Cisoidal Oscillations'. The rest of to 

the formulae are, of course, to be bu found in some texts', but not usually 
as a convenient tabulation. 

Chart. Use Guide 
As a guide to the use of the chart, 

'Trans. AIEE, 30, pp. 873 -909 (1911) ; 

or Collected Papers, an A. T. & T. 
publication. 

3E. A. Guillemin, Communication Net- 
works, J. Wiley & Sons. 

1<1 

te 

to 

C 
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Torture Test -DOUBLED! 
The story of a transformer yanked back and forth from Pole to Equator 

Men of the U. S. Army Signal Corps say that no mat- 

ter where they run their lines, "It's either too hot or 

too cold." To make sure equipment can take it, the 

Corps runs the five -cycle humidity test. 

They were giving this test to a Thermador trans- 

former. They put it into a chamber, pressed a button 

to get the bleak 50° below. They pressed another 
button, the thermometer shot to the 197' of a blazing 

equatorial noon. Five times they raised and lowered the 

temperature. They watched, through the glass doors, 

water dripping onto the transformers -condensation. 
After forty -eight hours they took an ice pick to get 

at the terminals. 
They wiped them dry, connected the current, threw 

on the switch. If, after this torture, the transformer 
could take 2,000 volts it would pass the test. They gave 

it not 2,000 but 4,000 volts, doubling the test -and, of 
course, it took it! BUY MORE WAR BONDS! 

THERMADOR ELECTRICAL MANUFACTURING CO. 
51 1 9 South Riverside Drive Lo; Aagelei 
o 

THERMADOR 

TRANSFORMERS 
DEFEAT HEAT COLD HUMIDITY 
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SHORT CIRCUIT 
ADMITTANCES 

OPEN CIRCUIT 
IMPEDANCES 

T- SECTION 
ELEMENTS 

11- SECTION 
ELEMENTS 

Y _ 

Y22= 

.Y12= 

Z- 

Z22 

T, = 

T2= 

T12- 

2- 

K,= 

K2= 

r=. 

0 

,n,zz 

Y22 

YY11 Yzz -Y122 

Y 
Y Y22-Y122 

Y,z 

Y Y22 -Y122 

Y22 Y1z 

Y Y22-Y,22 

Y +Y,2 

Yu Y22 -Y1-2 

-Y,z 

YI, Yzz-Y,z 
2 

1 

Y 
4- Y12 

Y22 Y12 

Y 12 

I Y22-Y11 12 Y22-Y 

YYzz-Y122 + 2( Yi,Yzz - Y122) 4- IZ2 )+ 2(Y11 Yz2 -Y1zz ) 

I + Y" -Y22 l2+ 
Y-Yzz I Y,IY2z Y22 [2(YYzz Yi22 

) J 2(YY22-Y,22) 

COSh 
Yn+Yzz 

2Y12 

y Y zz 

YI1Y22-Y12 2 

I ,/ YYzz 

V Yzz Y Y22 Y,z 
z 

cosh 
, v Y Yzz 

Y12 

the following definitions of the quan- 
tities that appear are presented: 

Short- Circuit Admittances: Y,,, Yom, Y,2 

Y : admittance at 1, with 2 shorted 
Y22: admittance at 2, with 1 shorted 
Y12: ratio of receiving current at 1 

shorted to driving voltage at 2 

Due to the linear nature of the net - 
work, the quantity Y. is the same 
as Yl,. This is true for all double 

z22 

z11 z2z-z,Z 

Z 
Z Zzz-Z,z 

z 

-Z 12 

2 Zzz -Zlá 

A22 

A11'22 

All 

A 22 

A Iz 

A 11.22 

Z -Z12 

222 -Z12 

Z,z 

Zii Zzz -Zlz 
z 

Z22 -Z ,2 

ZI,222 -Z 22 

Zii 
z 2 Z 2 -Z,2 

212 

V 
(I1; Zzzl2 Z 

2 

/ z 2 

r2+z22 2 Z 2 + Z zz z 
\ 2 1z 2 

cosh' 21, +Z22 
2Ziz 

122 

Z I zu2z 
Z,22 

Z22 I z z2z 

cosh-'' Z "Z22 
212 

z 

z,z 
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T2+T,z 
T, T2+T, 112 +T2 T12 

TI + T,2 

T, T2 +T, 112 +T2 T12 

-T,2 

T, Tz + T, 11+ Tz TE 

TI+T,2 

T2+T,2 

T,2 

A22 -A,2 

Azz 
A -A,z 

01, 22 

AIz 
A11:22 

T,T2+T,T,z +1zT,z 
12 

T, T2 +Ti 112 +T2 112 

T, 

T,T2+T,1,2*T2112 
112 

T`T2)(T,+T2+4T,2) TI -T2 

4 2 

1 /(T+T2HTi+Tz+4Ti2) Tr-T, 

V 4 + 2 

cosh -' TI +T2+2T,2 
2112 

1/ 1 T,+T,z )(Ti T,z+T2 Tiz +Ti Tz ) 

Tz + 1,z 

1- Tz +T,z )(Ti 112 +T2 T,z +T, Tz ) 

T, +T,z 

cosh 
-' y(TFTI2 ) (1z* T,2) 

12 2 

T,* 1,2 

Tlz 

T, Tz + T, 1i2+ 1-21-12 

T1z 

T,2 

12 T12 

T,z 

Chart of transducer formule (other portion 
appears on page 62). In rows 5 and 6, one 
has a choice of two impedances for each 
K or W. Corresponding these are two values 

of O and T. 

index quantities which follow ; hence 
it is only necessary to mention one 
of them. The voltage and current at 
the two ends are related by a pair of 

1944 

1,' 1,2 
1,2 

1z + 11-12 

T2 T,2 

V12 

A 

An -0,2 

A 

622 -AI2 

A 

V1,z(1,+1z)(111,z+121112+4T1T2)'(Ti Tz) 112 

2 (1r,+112+112) 

11z(1,+1z)(1,T,z+12112+41112 )' (12'1, )112 

2(11+1z+112) 

Coshi ((T1.1T2)1r) 

1z + 1112 

1z 

712 

linear equations involving these a 
mittances 

I1= Y11E1 + Y12E21 (1) =Y,1E1 +Y22E2) 
Open- Circuit Impedances: Zil, Z22, Z11 

Z11 : impedance at 1, with 2 open 
Z22: impedance at 2, with 1 open 
Z12 : ratio of receiving voltage at 1 

open to driving current at 2 

These quantities also relate the two 

NETWORKS 

I 

www.americanradiohistory.com

www.americanradiohistory.com


111111 
111111 

111 - 
I 

OtY 
1 

411P. l 

_ 

Uniform voltage stress 

Low max. voltage gradient 

Contacts SOLDERED to foil - internal arcs avoided 

Working closely with leading 
welding equipment manufac- 
turers in the rapid development 
of Capacitor- Discharge units, 
Sprague has produced a line of 
specially- designed capacitors that 
have proved eminently successful 
in this exacting application. The 
dielectric of these Sprague Weld- 
ing Capacitors is a high -quality 

paper impregnated with an oil specially processed to 
assure a more nearly uniform stress throughout the 
units and a lower maximum voltage gradient. Longer 
life is the natural result. A special construction feature 
wherein contacts are painstakingly soldered to the foil 
minimizes danger of internal arcs with consequent 
gaseous discharges that might eventually ruin the 
capacitors. 

For the latest developments in this field -whether 
for original capacitor- discharge welding equipment 
or replacement purposes -write Sprague. 

SPRAGUE ELECTRIC CO., North Adams, Mass. 
(Formerly Sprague Specialties Co.) 
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ITERATIVE 
PARAMETERS 

IMAGE 
PARAMETERS 

TANDEM 
PARAMETERS 

REALIZABLE 
IMPEDANCES 

W, W2 O A B C D S, S2 O, Oz 
(K,+K2)coth 1'+ (K2-K.) ± D 

S 

g 
-I 

B 

z 

= I,' 
1 

=Yzs' 

2K1 K2 

(K,+K2) coth f (K,-K2) 
W, forth e 

t 
2K, K2 

K, +K2 

W2 forth e 

-I -PT, 
(Oz-Sz) 2K,K2sinhf 

W, W2 s.nh e S2 01 

Ki +2 K2 r+ K'2K ±W, coth e 

tW2coth6 

C 

I 

C 

Q 

2 
11 '.i 

=z2 

- ,, 

coil) 

'2K2 cofhf+K2K' 

K,+ K2 J WI W2 

yDI(o2 S2) 2 sinh f sinh 6 

K'*K2 fanh 1- K, -K2 A- I 

°T2 

Vw1w2 
VWi/W2 cosh e-I ` 01/0, 02-52) 

+ 

K, +K2 fanh r+ K2-KI 

sink e C 

D-I W2/WI cosh 61-1 VW, W2 l, 02 
VOzÍO, 

S, 2 2 2 

Ki +K2 

sinhe C 

I 

C . 

1 

W'W2 
l/ 
VOOz-Sz T t2 

2sinh r sinh O 

2K, B e 
(K.+K2)tanh 172+ (Kz-K1) 

2K,K2 

W, 
' 2 /W2/W,'cosh e-1 D-1 

B 

0210,(02-S2) -t+ 

VW, sinh O 
+ `2 (K1 +K2) -(K2-K,) 

2 K, Kz slnh f 

yW,/W2 cosh A-1 A - I 

B 

O,- yo, (01-S1) 

s2 01 yW,W2 sinh e K 
I 2 

y01(02-Sz) 

KI 

i -` 

r, 

6 622 -An 
' 
Y(W,+W2)2cosh29-4W,WZt(W,-W2)coshe A-D 

I l,/A+D)2 
2 OS +O.2-02 

y (0,2-02) 
+ 

+¡A2z-O")z 
YA n'22 `2An:2z 2A U:22 2sinh e I 

y(WI+W2)2cosh2A-4W,W21T(W¡W2 )Cosh e 

I 2C C VI` 2 2 

022-n21+ -022 D -A I v(A+D 2 pi-Oz)2 0,-02 yA 
nu:22 (2Au:z2) 20u:22 

cosh-' A11 +022 

2sinhA 

w'+w2 cosh A 

2C +C 1\ 2 ) 

cosh -1 A+D 

VI\ 2 *Sz 2 

cosh-I Oi*02 2Al2 2 w1w2 2 2yO'(O2-S2 ) 

-,/1(i 

°' 
' Ila 

(K,+K2) cosh f *(K¡K2)sinh r 
YKIK2 pp22 AB 'S' (K,+K2)cosh f-(K,-K2) r an:.z C 

yi,c (K,+K2)coshr -(KI-K2) sinh r 

Y22Ait:22 02 Sz 1 

CA 

cosh-' /Icosh2f (K'K2l2sinh2(, 
V 

cosh-' 62" cosh I AD f anh O =fonh' yAtIi2 
o2z 11 

cosh r+ sinhr °22 0' 

aa 

=A , all 

B OU 

r0 
= D 

+11C 

cosh 
w2 K' 

K2 
I* 2 

2K.Kz sinhr 

Al2 

A 

10'(02 S2) 

5,02 l/W,W2 sinh O 

v 

A 

KI+K2 

2 sinh r 
612 

o11:zz 

l'O,( 02-S2 ) 

1 

KI+K2 

coshr ____K,-K, sinhf w2 w.I 

stnh 
wz A 1 

11 

yO.(OZ S2 ) 

02 cOshe 
W, K¡K2 A 12 l/ 

Oi( Oi sz ) 

ends by equations which are the solu- 
tion of (1) 
E1 - Z1, I1 + Z12I2 
E2 - Z21I1 + Z22I2 (2) 

T- Section Impedances: T1, T2, T,_ 

T1 impedance of series arm near 1 
T2: impedance of series arm near 2 
T12 : impedance of shunt arm 

it- Section Impedances: 7r1, 7r2, TC12 

7ri : impedance of shunt arm near 1 

62 COMMUNICATIONS FOR NOVEMBER 

Chart of transducer formulae (other portion 
appears on page 60). In column 6, within 
each square, one should use a consistent 
determination of any square roof or + sign 

appearing. 

12: impedance of shunt arm near 2 
ltis : impedance of series arm 

Iterative Parameters: K1, K2, f 
K1: interative impedance at 1, i.e., 

such a value of impedance which 
if connected to 2 as a load would 

1944 

equal the input impedance at J 

Or, the impedance at 1 of th 
transducer followed by an infinit, 
of identical transducers in tanden 

K2: same definition as for K1, with 
and 2 interchanged 

r : natural logarithm of the ratio c 
one terminal voltage to the pre 
ceding one in the infinite chai: 
just mentioned. r has the sam 
value for transmission either wa: 
and is called the prohagatioi 

(Continued on page 64) 
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Crystal Blanks 
TO YOUR SPECIFICATIONS 

f rrystal Products Company can supply Quartz Crystal 
lanks in any of the three stages of manufacture: (1) "rough - 
wed" blanks, (2) "semi- finished" blanks, and (3) "electri- 
lly finished" blanks. 

"Rough- sawed" blanks are cut to the specified angles and 
ughly sawed to dimensions. 

"Semi- finished" blanks are blanks which have been 
rought to approximate dimensions by machine lapping, 
lowance being made for final hand finishing. 

"Electrically- finished" blanks are finished by hand to the 
equency desired and electrically tested. 

All crystal blanks are cut to specifications from selected 
razilian quartz and guaranteed free from all impurities such 

optical twinning, electrical twinning, bubbles, fractures, 
ratches, mineral inclusions, and other mechanical and 

lectrical imperfections. Dimensions, temperature coeffi- 
ents, and frequencies are guaranteed within specifications 
sted. Send us your holders for replacement of crystal 

nks to exact specifications. 

PRO ' CTS COMPANY 
1519 McGee Street, Kansas City,Mo. 
Producers of Approved Precision Crystals 

for Radio Frequency Control 
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seNOW! 
CONCORD RADIO CORPORATION'S 

1 ' (« 16 -page supplement! 

HARD-TO-GET RADIO PARTS 

Listing hundreds of different 
and hard -to- locate compo- 
nents, including 

Resistors Volume Controls 
Condensers Rheostats 
Switches Test Accessories 
Speakers Transformers 
Wire is Relays 

Here's a real bonanza of radio parts. All 
items listed have been designated by 
Concord customers as "urgently needed." 
All are from well -known manufacturers. 
All are priced right. Remember, how- 
ever, that they'll go fast -rush your 
request for this Special Supplement 
immediately! 

Only the name has been changed! Just another reminder that the 

./'fadio 

For more than 22 years, the Lafayette Radio Corporation has been 
one of the great arsenals of the nation for radio and electronic equip- 
ment. Although we are now known as the Concord Radio Corporation, 
we assure you that only the name has been changed. Both in Chi- 
cago and Atlanta, you will find the same personnel, fhe same high 
qualities of merchandise, the same low prices, and the same 
reliable, speedy services as heretofore. You may shop by mail or 
visit us personally ... fully confident of guaranteed satis- 
faction. Be sure that 
your name is on our 
mailing list for postwar 
catalogs, and literature. 
You won't want to miss 
the unusual develop- 
ments in radio and elec- 
tronics which the Con- 
cord Rodio Corporation 
will introduce after 
V- Day. 

CONCORD RADIO CORPORATION 

J3a1«9etk P«do atport.o,, 
901 W. Jackson Blvd., CHICAGO 7, ILLINOIS * 265 .'eachtree 5f., ATLANTA 3, GEORGIA 

64 COMMUNICATIONS FOR NOVEMBER 1944 

TRANSDUCER FORMULAE 

antinwd from page 62) Contin, d from page 62) 

constant. The real part of P- constant. The real part of r 
is the attenuation constant and 
the imaginary part is the Phase 
constant. 

Image Parameters: W,, W2, A 

w1, W2: Image impedances at 1 and 
2. We find two values of im- 
pedance, WI 

' 

W2, so that with W, 
as load on 2 the impedance into 
1 is W1 and with W1 as load on. 
1 the impedance into 2 is Ws. 'le. 
Or, WI is the impedance looking l» 
into 1 when the transducer is 
followed by an infinity of identical, 
transducers alternately reversed 
so that like numbered terminals 
are connected together. W2 is out 
an impedance into 2 in a similar 
arrangement. l° 

e : half the natural logarithm of the iot 
ratio of voltage at one terminal 
to the preceding like numbered 1°" 

terminal in one of the infinite 
chains. The result is the same 
for terminals of either number 
and both directions of transmis- 
sion. O is called the transfer 
constant. Its real and imaginary 
parts are image attenuation can-1 
stant and image phase constant. 

Tandem Parameters 

We can set up a bilinear relation- 
ship between input and output volt- 
age and current, valid for any condi- 
tion of loading by formulae, such as 

Ei= AE2 -BI21 (3) I = CE - LI2 

The quantities A, B, C, and D then 
describe the transducer. Here there 
are four quantities instead of three 
as previously, so one would not ex- 
pect them to be entirely independent. 
This is correct, for the determinantal 
equation 

A B 

C D 
always holds. 

=1 

The full usefulness of these para- 
meters only becomes apparent when 
one employs matrix multiplication'. 
In terms of matrix multiplication, (3) 
becomes : 

D)(E2 

-I/ 
Suppose now a network 

C 

is followed by a second 

A' B' 
, then in addition to 

(5) 

fit 

ali 

V. 

sI 

i`6( 

r.d : 

ziur.. 

B)(D 

one. 

(5), 

there would be another equation ex- 
actly like it but with primed letters. 
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:X 

n such a tandem arrangement, how - 

ver, E, = E'1 and - I, = I'1. There - 
)re 

l l B'\( 
I, / CC Dike D'/ -I'2 / 

1r, the ABCD matrix of two trans - 
ucers in tandem is the product of 
:e individual ones. This is a very 
seful relation for some applications. 

(5) can be solved and written as 

D B\ / 
1` I2 C A) k. - h 

e., for the reversed transducer, A 
Id D change places. 
It is not always possible to build a 

vo- terminal network out of a finite 
umber of elements whose impedance 
ould coincide at all frequencies with 
ly of the impedances, 1 /Y,2, Z12, W1, 
72, K1, K2. That is, the latter are 
it physically realizable. It is some - 
mes convenient to express network 
urameters in terms of physically 
alizable impedances. Zn, Z22i 1/Y11, 
Y. are four such impedances. The 

st column gives expressions for all 
er network quantities in terms of 

ese, but for this formulation, it is 
nvenient to introduce the letters 

Q1 = Z11 
02 =Z22 
S1= 1 /Yu 
S2 =1/Y,, 

he 0, and 0, are the open- circuit 
pedances looking into the two ends, 
d S1, S,, the corresponding short- 

rcuit impedances. 
Here again there are four instead 

f three quantities, and hence a re- 
.tion must exist between them. This 

,elation is 

01 02 

Sl S2 

IIn several cases the relationships 
tween the various sets of parameters 

re not unique. This is seen in the 
mbiguity of sign of the square roots 
ad of branch of the multiple valued 
averse hyperbolic functions. These 
nbiguities are not accidental and 
tnnot be removed. 
A specification of one of the sets of 

arameters : Y, Z, T, a, A, defines 

See any book on matrices. Rules sufficient 
r this application can be deduced from the two 
amples. 

Ca bl a l aa+bß 

d/ \ / (Ca+dß 

\ c d, C w x 

(au + bw) (av -F bx) 

(cu+dw) (cv dx) 

(Continued on. page 66) 

D 

"Yes, Sir! 
I heard 
every 
word!" 

Photograph Signal Corps, U.S. Army 

IT MAY BE an urgent order 
for an artillery barrage or an 
emergency call for reserves. 
Whatever the message, Telex 
Receivers will bring it through 
with exceptional clearness. 

In serving on all war fronts 
Telex Magnetic Receivers have 
withstood a severe seasoning. 
Under all conditions their 
ruggedness and dependability 
have been proven. 

In perfecting your product 
for the postwar market, let 
Telex engineers help you to 
solve your present and near 
future receiver or transformer 
problems. 

In creating the first wearable 
Electronic Hearing Aid and in 
serving the U. S. Army Signal 
Corps they are prepared to put 
ingenuity and experience to 
work for you. Write us today. 

TELEX EXPERIENCE OFFERS: 
MAGNETIC RECEIVERS: 

Cu. Vol. Approx. 0.3 cu. in. 

Impedance Up to 5000 ohms. 
Sensitivity 18 dynes;'sq.cm.for 10 microwatt input. 
Construction - Rugged and stable, using only finest 
materials, precisely machined -no diaphragm spacing 
washers in Telex receivers. 

TRANSFORMERS AND CHOKES: 

Cu. Vol Down to .15 cu. in. 

Core Material High permeability steel alloys. 
Windings To your specs. í Limit of six outside leads 
on smallest cores. 

ELECTRONICS PRODUCTS DIVISION 

VLIILL1 
PRODUCTS COMPANY 

T E LEX PARK M I N N E A P O L I S M I N N E S O T A 
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'dually 

* BUY WAR BONDS * 

TO YOUR 
s 

Harnesses or other wiring assembly in 
your plans, now, or for the future, in- 
dividually designed by HOWARD! Send 
your specifications to HOWARD, spe- 
cialists in the design and manufacture of 
radio equipment. 

OWARD MANUFACTURING CORP. 
COUNCIL BLUFFS, IOWA 

,,.on our 

. and set to go on Civilian 

production of Radio and Auto- 

motive Products-soon. Set your 

sights on Snyder. 

I - 1 IA 

RADIO t AUTOMOTIVE PRODUCTS PHILA. 40. PA. 
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TRANSDUCER FORMULAE 
(Continued from page 65) 

the performance of a network uniquely.' 
Consequently, all the relations between 
this group are single valued. On the 
other hand, specification of the Real- 
izeable Impedance group leaves an 
ambiguity : for instance, an intel- 
change of output wires would not 
change this set. Since certain changes 
in elements are equivalent to an in- 
version of leads, we have two net- 
works for each such set. In the case 
of the Image Parameter set, there are 
four networks corresponding to each. 
Changing the sign of every element or 
inverting leads does not change the 
Image Parameters. Hence in column 1 

6 of the chart there is a total of four 
choices in each square. 

Finally every network has two 
image and two iterative impedances on 
each end. The C or O corresponding 
to one is the negative of that corre- 
sponding to the other. This is the 
other value of cosh -1 or tanh'1. 

OWI TRANSMITTERS 
(Continued from page 56) 

be seen in Figure 7, are provided for 
monitoring the carrier of each transmit- 
ter, and are located in the control desk. 
These have a 60 -cycle sweep voltage on 
the horizontal plates ; the vertical plates 
are fed from pre -tuned circuits, coupled 
by coaxial lines to the transmitter output. 
These tuned circuits are selected by band 
switch from the front of the oscilloscope. 
The coil assembly on each has 10 res- 
onant circuits, each with a midget vari- 
able condenser for resonating the circuit 
to any of 10 frequencies on which the 
associated transmitter may be operating. 

Immediately below each oscilloscope 
panel is a small panel bearing the audio 
level control, the carrier -on. light, the 
emergency-off button for each of the 
transmitters, and a key which, when 
thrown, drops the . studio line, and picks 
up the output of a pre -set electrical 
transcription machine, and simultaneous- 
ly, through relays, starts the transcrip- 
tion machine motor. To the right of the 
public address speaker on the center panel 
is a master key, which operates all the 
pre -set electrical transcription machines 
simultaneously. 

At the center of the desk are the gen- 
eral controls common to all transmitters. 
Immediately above is the public address 
speaker, which also serves as a micro- 
phone, and which may be switched to a 
two -way f -m transmitter, communicat- 
ing with the antenna service car, with- 
out being disconnected from the regular 
building intercommunication system. Im- 
mediately below the speaker is a volume 
level indicator, with its range switch and 
channel selector switch. Below these are 
the level control and selector switches 
for the monitoring speakers. 

The frequency monitoring system is 
also included in the control room equip- 
ment, and consists of a secondary fre- 
quency standard, a fixed -tuned 5 -mc 
WWV receiver, a frequency counter, and' 
an r -f signal mixing panel. 

All components of the 100 -kc oscilla- 
(Continued on page 70) 

`'$. 
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JAMES KNIGHTS 
"Crystal Controlled" 

requency Standard 

CRYSTALS I 

This is the ideal secondary frequency standard to check frequency of 

oscillators and transmitters, to calibrate and align receivers, etc. Can 

be used by the crystal manufacturer to check frequency standards 
for production. Useful many ways in the electronic laboratory or 

factory. Provides output up to 40 megacycles at 1,000, 100 and 10 

kilocycle intervals. Complete cost only $59.50. Descriptive catalog 
sheet on request. 

BUY WAR BONDS FOR VICTORY! 

TheJAMES KNIGHTS Co. 
SANDWICH, ILLINOIS 

CRYSTALS 1FO1R2 THE CRITICAL 
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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 

At the 77th Division Club meeting, October 25, 1944 

Personals 
AROUSING round of applause 

and congratulations to Morris 
Pierce for his epic deed on the 

western front. Thanks to his ingenu- 
ity we captured powerful Radio Lux- 
embourg before its German occupants 
could destroy it. 

Mr. Pierce, chief engineer of 
WGAR, who was serving as chief en- 
gineer of the Physchological Warfare 
Branch of OWI, won the plaudits of 
the world last year, too, by securing 
the surrender of the entire Italian fleet 
without the firing of a single shot. An 
old transmitter retuned from 1,100 to 
500 kc did the job, and what a job ! 

Glad to see John W. Swanson re- 
cently. JWS started in wireless with 
the United Wireless Telegraph Com- 
pany in 1909. He then went with the 
Marconi Wireless Company of Amer- 
ica. A position with the United Fruit 
Company (Tropical Radio) followed. 
Today he is an executive in the Ma- 
rine Department of the Standard Oil 
Company.... VWOA welcomes Ed- 
ward J. Oberle of Allwood, N. J., who 
has seen service in the Navy and at 
WODA of Paterson, N. J. . . . We 
were sorry to learn of the illness 
of Charles E. Drew, a genuine old - 
timer, who recently entered the Vet- 
erans Hospital at Northport, L. I., 
after suffering a nervous breakdown. 
His most recent book, How to Pass 
Radio License Examinations, was 
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published April 1, 1944. We hope that 
we may see him around again very 
soon. . . . Commander Fred Muller 
would like to receive mail from his old 
friends. Contact headquarters for his 
address. 

The VWOA WOA Fall Meeting 

THE 77th Division Club meeting 
on October 25, 1944, was well 
attended. Among those present 

were : Ludwig Arnson, president of 
Radio Receptor Company ; Col. Tom 
Mitchell, vice president and general 
manager of RCA Communications, 
and J. F. Rigby, personnel director of 
RCAC; C. D. Guthrie, radio super- 
visor of the War Shipping Admini -- 
tration, and Mr. Campbell of the same 
office ; Ed Carroll, who always comes 
up from Philadelphia for these parties 
to relate those interesting stories ; 

Carl Nelson, publisher of Telephone 
and Telegraph Age; a large delegation 
from the marine department of the 
Mackay Radio. and Telegraph Com- 
pany with E. H. Price, marine super- 
intendent, and A. F. Wallis in the 
lead; V. P. Villandre, war services 
supervisor of the Radiomarine Cor- 
poration of America and our very dili- 
gent ticket committee chairman these 
many years ; Peter Podell, one of our 
founders, now in the motor sales field; 
Frank Orth, technical supervisor of 
CBS ; Arthur H. Lynch, eastern rep- 
resentative of the National Company 
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and general sales manager for Ercc 
Radio Laboratories, and chairman o 
nur ways and means committee ; A. I 
Muter, one of our most constant mem 
bers ; George Duvall, now with th( 
Army Signal Corps; Bill Stedman 
who seldom misses a meeting ; Henri 
Hayden, Ward Leonard representa. 
tive; Roscoe Kent, one of the earliest 
of oldtimers, now with the Geme) 
Company ; Martell Montgomery o. 
Federal Telephone and Radio Corpor. 
ation ; Henry Steinberg, eastern rep. 
resentative of Cornell Dubilier 
Bob Frey, radio supervisor of the But 
Steamship Lines ; J. A. Bossen ; anc 
R. J. Iverson of the New York Time, 
radio staff. 

In Memoriam. 
TWO of our veteran wirelessmen 

have passed away . Arthur 
Cohen, member of the staff of 

the American Embassy, Rio de Ja- 
neiro, and John H. Cose, assistant 
superintendent of RCA Institutes 
Mr. Cohen was a wireless officer on 
the largest of American passenger 
vessels. He also served aboard some 
of the larger American Yacht. Mr. 
Cose served on the staff of RCA In- 
stitutes as a code instructor, and head 
of the Physics Department. In 1939 
he assumed the position of Assistant 
Superintendent. . . . To the families 
and friends of these veteran wire- 
lessmen we extend our deepest con- 
dolences. 
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This issue is No. 1, Volume 1 - others will follow if you 
request them. Contents are authoritative -but non -technical 
-designed to inform the layman on a subject which is 

becoming of increasing importance. 

Send for your copy on your letterhead -we are glad to 
send it as our contribution to a greater Air- America. 

ME 

What is the "bottle- neck" in 

post -war expansion of civil avi- 
ation See page 8 

Why CAA is installing Ultra High 
Frequency radio ranges. 

See page 8 

What anti- collision devices are 
being developed . . See page 9 

What electronic aircraft defec- 
tors are . . . . See page 9 

What can civil aviation learn 
from the A A C S See page 2 

What goes info an instrument 
landing system . . See page 11 

What is approach control. 
See page 11 

These questions and dozens of others 
of vital import to all those interested 
in the development of radio in aviation 
for increased safety of human life and 
property are discussed in the pages of 

"III(;<IIWAYS OF THE AIK" 

RÁ1110 RECEPTOR CO., INC. 
251 West 19th Street New York 11, N. Y. 

Engineers and Manufacturers of Airway and Airport Radio Equipment Communications Equipment Industrial Electronics Electronic Heating Equipment 
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oilonfia'd 

No. 33446 = Cavity Socket 
Contact Discs 

Now that the Secret classification has been 
lifted from the General Electric type GL496 
or "lighthouse" ultra high frequency tube, 
we can list the cavity contact discs we have 
been furnishing to authorized customers 
during the past few year'.. This set consists 
of three different size unhardened beryllium 
copper multifinger contact discs. Heat treat- 
ing instructions forwarded with each kit for 
hardening after spinning or forming to 
frequency requirements. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

Owl TRANSMITTERS 
(Continued from page 66) 

tor circuit are enclosed in a temperature 
controlled oven, including the tuned cir- 
cuit, the crystal, the oscillator tube, and 
a voltage regulator. The oscillator is 
electron coupled to an isolating ampli- 
fier, which feeds the output to the multi - 
vibrator and the fixed tuned WWV re- 
ceiver. 

The WWV receiver is a three -stage 
t -r -f type, fed from a tuned loop. A de- 
tector stage mixes the 100 -kc signal with 
the WWV signal. An audio amplifier is 
included to drive the monitoring speaker. 

The multivibrator is of conventional 
design, with operating frequencies at 10, 
20 and 50 kc. It is preceded and followed 
by isolating amplifiers. The output am- 
plifier is of cathode -follower type, feed- 
ing onq stator of two signal- balancing 
variocouplers, in tandem, driven from a 
common shaft, and completely shielded 
from each other. A faraday shield elim- 
inates capacity coupling between rotor 
and stator of each variocoupler. The ro- 
tors are so oriented on the common shaft 
that when coupling is at minimum in one 
unit, it is at maximum in the other. Mul- 
tivibrator output is fed to one stator, the 
unknown signal is fed to the other, and 
the two rotors in series are fed to the 
input of the communications receiver. 
This provides a means of balancing the 
amplitudes of the unknown and the stand- 
ard signals, so that a good beat note is 
obtained. 

The unknown signal input to the signal 
balancing variocouplers may, by means of 
a jack panel, be obtained from one of 
the r -f generators, or from an antenna. 
The multiple -band communication re- 
ceiver and frequency counter complete 
the equipment of the frequency- monitor- 
ing unit. 

R -F Driver 

A front view of the r -f driver, which 
is composed of three stages, is shown in 

e 
Figure 10 

Interior of the power amplifier cabinet. Small 
cabinet between two tubes provides shielding 

for grid circuits of amplifier. 
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Fig. 8. Each stage is separately tuned in 
both grid and plate circuits, and is link - 
coupled' to the succeeding stage. Both 
the grid and plate circuits of the first 
stage, a single 807, have eight pre- tuned, 
plug -in coils. Each grid coil is provided 
with an input winding which is selectively 
connected to the double coaxial transmis- 
sion line terminating on the r -f exciter 
patching panel. The push -pull 813 second 
stage has two sets of tapped coils in both 
grid and plate circuits.. The F129B 
driver third stage is push -pull, and has 
two sets of tapped coils in its grid. Both 
these stages have adjustable tuning ca- 
pacities, controlled from the front of the 
cabinet. The 129B plate circuit consists 
of a copper tubing inductance with ad- 
justable taps and shorting bars, and a 
variable air condenser, visible from cen- 
ter front of Figure 8, controlled from 
front of cabinet. A ganged band switch 
is mounted vertically and operated from 
the rear of the cabinet, by means of a 
horizontal handwheel, accessible from the 
top shelf. This mechanism switches all 
circuits except the 129B plate circuit, 
which must be changed manually. Other 
front controls include the third stage neu- 
tralizing, and the output coupling adjust- 
ment, which is accomplished by swinging 
a small link coil into the field of the cen- 
ter of the driver plate inductance, Fig- 
ure 9. 

! Final Amplifier Unit 

The final amplifier of each transmitter 
is designed to deliver 250 -kw 100% plate 
modulated, on frequencies between 6 mc 
and 21.65 mc, with plate voltage up to 
15 kv. Figure 10 shows a view of the 
interior of the power amplifier cabinet. 
Mounted between the two tubes is a small 
cabinet which provides shielding for the 
grid circuits of the amplifier. The grids 
of these tubes are driven through a pi 
network, fed through coaxial transmis- 
sion lines from the driver cabinet, where 
it is inductively coupled to the tank cir- 
cuit of the driver. The doors of the grid 
cabinet are shown open, so that grid coils 
may be observed. These coils are so pro- 
portioned that the circuit is tuned at 6 mc, 
when the entire coil is in the circuit. By 
placing shorting straps across turns of 
the coils, higher frequencies are obtained, 

1 
(Continued on page 72) 

Figure 11 
Neutralizing condenser, which consists of two 
semi- cylindrical sections, rotated in the cylin- 
drical space formed by tube jacket housings. 

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. 

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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Gas Filled 
Pressure Condensers 

Johnson Engineers were 
among the first to design and 
build Gas Filled Pressure 
Condensers in fixed, vari- 
able, and combination fixed 
and variable types. 

Gas Filled Condensers of- 
fer a decided advantage in 
size where large capacities 
or high voltage ratings are 
necessary. In some cases 
Gas Filled Condensers make 
possible an instrument that 
would be a mechanical im- 
possibility in an air type. 

Johnson Gas Filled Pres- 
sure Condensers are avail- 
able in several sizes of hous- 
ings depending on the rating 
specifications. Prices are 
low, efficiency is high, gas 
leakage is nil over long pe- 
riods of time. 

Write today for more in- 
formation and prices. 

JOHNSON 
a i-antt)!lJ name in Na-dio 

E. F. Johnson Co. Waseca, Minn. 
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(Continued from page 71) 
until at 21.65 me the entire coil is short 
circuited. The pi network uses the tube 
capacities and inductances in its circuit. 

The grid circuit of the final amplifier 
has a fixed bias which protects the tubes 
to a safe value of plate dissipation, in 
case of failure of drive. This is accom- 
plished by obtaining bias voltage through 
a high resistance from one of the low 
voltage rectifiers. The voltage is applied 
continuously, and in case of failure of 
drive, - the tubes are automatically pro- 
tected from overloads without the oper- 
ation of any relays. When tubes are being 
driven, the bias becomes negligible. 

On each side of the cabinet interior, 
cooling air is provided through a vertical 
duct, connecting with the header duct 
above the entire transmitter unit, and pro- 
viding a blast of air on the glass of .the 
power amplifier tubes, of sufficient ve- 
locity for effective cooling over the entire 
periphery of the glass. 

In Figure 10, the arrangement of the 
neutralizing condenser and the plate tank 
condenser may also be seen. In the cen- 
ter of the picture, three concentric shafts 
run toward the rear of the cabinet, 
through a corona shield, housing bevel 
gears. This mechanism, operating by 
chain drive from controls on front of the 
cabinet, adjusts the plate tank condenser, 
the antenna coupling loop, and the neu- 
tralizing condenser. 

The neutralizing condenser consists of 
two semi -cylindrical sections (Figure 
11) rotated in the cylindrical space formed 
by the tube jacket housings. This de- 
sign provides a balanced -bridge circuit, 
with essentially no detuning of grid or 
plate circuits during neutralization ad- 
justments. 

The plate tank circuit of the power 
amplifier (Figure 12) consists of a vari- 
able air condenser and a transmission line 
inductance with movable shorting bar. 
The constants of this circuit are such 
that a frequency range of 6 to 21.65 me 
is covered by adjustment of the capacity 
and inductance. The moving portion of 
the plate tank condenser is suspended 
from a carriage which rides on three 
brass pipes. In addition, this condenser 
is bypassed to the shield at practically 
the same point to which the filaments of 
the tubes are bypassed. The grid cabinet 
is also connected to this same point. This 
serves to hold the circulating currents in 
the shielding to a minimum, and pro- 

Figure 12 
Variable air condenser and transmission line 
inductance, with movable shorting bar in plate 

tank circuit of the power amplifier. 
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vides stable operation at powers in excess 
of 200 kw. 

The stationary plates of the plate con- 
denser are carried directly on the hous- 
ings which contain the tube jackets. Fig- 
ure 13 shows an assembly of tube jackets 
in housings, incorporating thermometers 
and water pressure gauges. Also shown 
are the antenna coupling loop, vertical 
section of the transmission line, and the 
bottom header castings to which are to 
be connected the horizontal four -pipe 
transmission line, on which the shorting 
bar slides. These horizontal pipes also 
carry cooling water to the tubes. 

The transmission line tank is housed 
in a metal shielding duct, which is a con- 
tinuation of a shield within the cabinet, 
but which is insulated from the metal of 
the cabinet itself. The vertical section of 
the transmission line consists of a pair of 
large copper pipes on each side, each pair 
encased in a copper sleeve. This offers 
an exceptionally low impedance circuit, 
and makes it possible to obtain a high 
distributed capacity, even though the con- 
ductors are separated from each other far 
enough to permit mounting of a coupling 
loop between them. 

The coupling loop is in two portions : 

a vertical adjustable portion shown in 
Figure 13, and a horizontal fixed portion 
which runs parallel to the horizontal por- 
tion of the transmission line tank circuit, 

(Continued on page 74) 

Figure 13 
Vertical adjustable portion of the coupling loop, 
which also has a horizontal fixed portion, running 
parallel to the horizontal portion of the trans- 

mission line tank circuit. 
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STOP VIBRATION 
GREMLINS WITH 

BIRTCHER 
STAINLESS STEEL - LOCKING TYPE 

TUBE 
CLAMPS 

Where vibration is a problem, 
Birtcher Locking TUBE CLAMPS offer 

a foolproof, practical solution. For 

ALL types of tubes and similar plug - 

in components. 

8 3 VARIATIONS 

OVER TWO MILLION IN USE 

Send for our standard catalog and 

samples of corrosion -proof Birtcher 

Tube Clamps. 

THE BIRTCHER CORPORATION 
M a n u f a c t u r e r s of A I R C R A F T 

and RADIO PARTS 

5087 HUNTINGTON DR. LOS ANGELES 32 

(Continued from page 73) 
and which is automatically coupled or 
decoupled, depending on the position of 
the transmission line shorting bar. Tun- 
ing of this coupled circuit is accomplished 
by vacuum condensers, either at the bot- 
tom of the vertical coupling loop, or at 
the rear of its horizontal portion, depend- 
ing on frequency. The vertical portion 
of the coupling loop is so arranged that 
it can be rotated into a bucking position 
with respect to the horizontal section, 
during operation at lower frequencies. 

All of the foregoing adjustments for 
frequency change can be made from the 
front of the cabinet in a few seconds. 

Low Level Audio and Control 
Room Equipment 

All program material is supplied to the 
transmitters either by telephone circuits, 
or by electrical transcriptions. No pro- 
visions are made for live pick-tips at the 
transmitter building. At present the OWI 
and CIAA programs originate in studios 
in the East, and are fed through the 
WLW master control room at Crosley 
Square in downtown Cincinnati, to the 
transmitter audio equipment. Figure 14 
shows a panoramic view of the equipment 
bays in the control room. A separate 
amplifier channel is provided for each 
modulator input, plus one spare. Each 
channel is installed in a separate equip- 
ment bay. 

The incoming lines are terminated in 
matching networks which provide a 
means of feeding one to three amplifier 
channels from any one line. The output 
of the matching network may be patched 
directly to the desired amplifier input, 
or it may be patched through a selector 
switch, affording a quick means of trans- 
fer from one program channel to an- 
other. This switch affords a selection of 
either of two circuits, and is set up by 
patch cord, so that the selection may be 
between any two telephone lines, or be- 
tween telephone line and electrical trans- 
cription output. 

The signal then is routed to one of 
four equipment bays which contain the 
amplifier channels associated with the 
particular transmitter inputs, and passes 
through a variable attenuator and an 

Figure 14 

View of the equipment bays in the control 
room. 
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electrical transcription switching relay to 
the line amplifier. The volume indicator, 
mounted in the bay, monitors the level 
at the output of the line amplifier. From 
this point, the signal passes through a 
peak clipper, and out of the amplifier bay 
to the transmitter input attenuator, loca- 
ted on the control desk. 

The electrical transcription switching 
relay mentioned, is controlled by keys on 
the control desk, as previously described. 
Monitoring speaker amplifiers and switch- 
ing equipment are also located in the con- 
trol room equipment bays. Each program 
channel has a monitoring take -off at the 
output of the line amplifier, and this sig- 
nal is fed through speaker selector 
switches so arranged that the operator 
is able to pre -set levels before the signal 
is fed to the modulator input. The e-t 
machine output is fed through a pre-am- 
plifier and variable attenuator to the 
switching relay, and to the selector 
switches of the monitoring speaker, so 
that here again the level may be pre -ad- 
justed before the signal is fed to the 
modulator. 

Throughout all of the speach equip- 
ment in the control room, complete flex- 
ibility is maintained by use of jacks and 
patch cords, by which any elements, from 
amplifiers to fixed pads, may be isolated. 
In most cases, back contacts on the jacks 
route the signal through its normal chan- 
nel, but the presence of the jacks in the 
circuit makes it possible to lift a defec- 
tive element quickly, and patch in a spare. 

Modulator 

The modulator (Figure 15) consists of 
a three -stage voltage amplifier, followed 
by a 2- to 6 -tube class B power stage. 
The first two stages are push -pull 807 
and 813 tubes, respectively, and are re- 
sistance coupled. These stages are 
mounted horizontally on a vertical panel 
in the upper center of the unit, while the 
circuit components are mounted on the 
rear. The 813s are resistance coupled to 
push -pull 891s, located slightly above the 
main group of tubes, and operating class 
A as the third voltage amplifier. The 
891 stage is coupled with a 1 :1 ratio 
transformer, to 2, 4, or 6 F125 tubes, 
operating class B with zero -grid current, 
as the power stage. In the 4 or 6 tube 

(Continued on page 76) 

Figure 15 

Modulator unit which consists of three -,,cage 

voltage amplifier and a two to six -tube class 

B amplifier. 
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(Continued from page 75) 
arrangement, 2 or 3 tubes operate in 
parallel on each side of the push -pull cir- 
cuit. Three 125s in the front constitute 
orie side of the class B stage, while three 
more in the rear constitute the other side. 

In order to accommodate tubes of nor- 
mal differences in characteristics, each 
tube has individually combined bias and 
drive adjustment. The circuit is such that 
these two adjustments are accomplished 
simultaneously, with one potentiometer in 
each grid circuit. Each modulator tube 
plate circuit has a 42 -ohm surge limiting 
resistor in series, which may be seen at 
bottom of unit in Figure 16. 

The modulation transformer, weighing 
more than 24,000 pounds, and its reactor 
and d -c blocking condenser, are located 
in the transformer vault. This combina- 
tion was designed to cover a frequency 
range of from 30 to 10,000 cycles, at a 
power output of 180 -kw maximum. 

Power Supply Substation 

Power is supplied to the plant from a 
33 -kv loop circuit, with remote controlled 
disconnect switches on each side of the 
take -off point. These switches, both 
normally closed, may be opened by push- 
button controls in the transmitter control 
room, in case of a fault on either line. 

At the substation a 3000 -kva trans- 
former bank provides 3- phase, 2400 -v ser- 
vice, divided into six main circuits to the 
transmitters, each equipped with fused 
disconnect switches. Three of these are 
for the high -voltage plate -supply trans- 
formers, and the other three are fed 
through an induction regulator, and sup- 
ply a 200 -kva, 2400/240 -v, 3 -phase trans- 
former in each vault. All 240 -v power 
for operating filament transformers, pump 
and blower motors, low voltage supplies, 
etc., is obtained from these transformers. 
Each transmitter becomes an independent 
unit from the substation to the antenna 
switching station. 

Transformer Vault 

All high voltage transformers, filter 
reactors, filter condensers, and high -volt- 

Figure 16 
The 42 -ohm surge limiting resistors, which are 
in series with each modulator plate circuit, at 

bottom of unit in view below. 
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ADVANCED ENGINEERING 
ceemore 4 

TNORDARSON 
COMPACT, HERMETICALLY - SEALED 
TRANSFORMER FOR AIRBORNE SERVICE 

A type ofhermet is High efficiency in a small 
seal construction package.. this compact 
to meet the newest high frequency power 
rigid requirements transformer 160 tol 2600 or the Armed c. p. s.1 fills a difficult 
Forces. airborne application. 

Since the terminal seal em- 
Ploys metal and class, aheo. 
lute protection is assured 
against all performance 
difficulties usually caused 
by climatic changes. 

t.NSfOt..tt a+niO.. 
THORDARSON EItCTRIC MFO. CO. 
SOU wfSl nuYON 5111ttf (NiC.GO. ILL 

77+.w.s1da Mr 4. s0ect í. P.6Cs re:fee / 95 
ORIGINATORS OF TRU- FIDELITY AMPLIFIERS 

Wanted 
ENGINEERS 

Radio 

Chemical 
Electrical 
Electronic 
Mechanical 
Metallurgical 

* 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 (or write), giving 
full qualifications, to: 

R.L.D., EMPLOYMENT DEPT., 

Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 

*Also: C. A. L. 
Locust St., Haverhill, Mass. 

Applicants must amply with WMC regulations 
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age control components are located in 
three fireproof vaults within the build- 
ing, one for each of the three transmit- 
ters, built into the bay directly behind 
each transmitter unit. In the floor plan 
(Figure 2) the location of the vaults, 
and the major components of one vault, 
may be seen. 

The high -voltage plate transformer is 
a 750 -kva, three -phase unit, with a spe- 
cial high speed motor -operated tap switch, 
connected in its secondary winding, which 
operates under load. The transformer 
windings and taps are such as to provide 
variable d -c voltages at the load from 
5500 to 15,000 -v in 32 steps. Incorporated 
in the transformer is a voltage regulat- 
ing control, to operate the tap switch mo- 
tor, and thus maintain the voltage at any 
selected value, regardless of input line 
variations or load on the transformer. 
Voltage adjustment is accomplished from 
the transmitter control panel, by means 
of a rheostat, which is the series calibrat- 
ing resistor for the contact -making volt- 
meter in the control unit. The shaft of 
the rheostat is connected to the panel 
control through a torque switch, which 
causes the tap changer to become instant- 
ly responsive to adjustments of the con- 
trol. At all other times, a half- minute 
time delay is automatically operative, as 
the tap changer corrects for line voltage 
fluctuations. The transformer also re- 
turns automatically to its lowest voltage 
tap each time primary voltage is removed 
for periods in excess of a few. seconds in 
order that reapplication of power may 
occur at minimum voltage. 

The unregulated three -phase power for 
the high voltage system from the substa- 
tion is fed through manual disconnect 
switches in the vaults, and then through 
series line reactors for limiting fault, or 
rectifier arc -back currents, Through a 
magnetically operated contactor, and the 
ignitron interrupter (see high voltage 
controls) before reaching the tap chang- 
ing transformer. Normally, the magnetic 
contactor remains closed, and the power 
interruption is accomplished by the igni- 
tron unit. But if an a -c line overload 
should occur or a transmitter door should 
be opened, this contactor operates, follow- 
ing the ignitron interruption, to provide 
additional protection. 

[To Be Concluded in December] 

Figure I7 
The rectifier cabinet. 

¡Nails" for 
HITLER'S COFFIN' 

Milling machine designed and 
built by Remler for difficult opera- 
tions requiring precision accuracy. 

THE ENGINEER who helped design 

this special machine has a son in the 

South Pacific, the girl who feeds in the 

"nails" has a boy friend with General 

Patton. Like other Americans with a stake 

in Victory, these Remler workers take a 

personal interest in improving techniques 

to lower costs and speed up deliveries. 

For complete sound transmitting 

systems; radio; plugs and connectors 

and other electronic components in 

metal and plastic, consult . . . 

REMLER COMPANY, LTD. 

2101 Bryant St. San Francisco, 10, California 

PLUGS & 

CONNECTORS 
Signal Corps and 
Navy Specifications 

Types: PL 
50 -A 61 74 114 150 

54 62 76 119 159 
55 63 77 120 160 

56 64 104 124 291 -A 

58 65 108 125 354 
59 67 109 127 
60 68 112 149 

P L P PLQ 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 

NAF 
1136 -1 No. 212938-1 

Other Designs to Order 

REMLER 
SINCE 1918 

- Onnouncinq S communication ¿ %ai ment 
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HAVE YOU 

INVESTIGATED 
MYCALEX? 

Mycalex has many physical and 
electrical characteristics which 
make it outstandingly superior to 
any other electrical insulation for 
many purposes. It is particularly 
effective at ultra -high frequencies. 

Mycalex can be sowed, drilled, 
tapped, ground, polished, turned or 
milled and dimensions can be held 
to very close tolerances. It is an 
ideal material where only a few 
pieces are required and die cost 
necessary for other materials would 
not be justified. 

Mycalex is available in sheets, 
rods, bars, tubes and strips which 
can be fabricated into almost any 
shape or size required. 

Mycalex is just one trade name 
for glass- bonded mica insulation 
also available under several other 
trade names. Johnson has used and 
is prepared to furnish any such ma- 
terial. 

Johnson os a fabricator is ap- 
proved and recommended by the 
manufacturers of this material. 
Johnson is one of the pioneer fabri- 
cators of Mycalex, probably has 
more complete equipment, and cer- 
tainly has had more experience than 
other manufacturers. 

Johnson's recommendations will 
be unbiased. Johnson regularly 
uses steatite, porcelain, bakelite, 
hard rubber and all makes of glass 
bonded mica. If you have an insu- 
lation problem, Johnson Engineers 
will be glad to make recommenda- 
tions, submit samples or quote 
prices. Write Johnson today or 
contact the Johnson Representative 
in your territory. 

JOHNSON 
a áamoui name ¿n Nadia 

E. F. :ohnson Co. Waseca, Mino. 
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GOLDMARK ON U -H -F TELEVISION 

(Continued from page 44) 

tier frequency. It would be difficult to 
build a receiver and receiving antenna to 
cover this range and still sell at reason - 
able price. Now consider the case of a 
television band providing for thirty 16 -mc 
channels-and starting, say, around 450 mc. 
Such a band would extend from 450 to 
950 mc, which is barely more than one 
octave. As a result the requirements of 
receiving antennas, of receiver tuning cir- 
cuits, etc., are considerably simplified and 
much more easily met. There are indi- 
cations that the proposed new standards 
can be fitted into a channel less than 16 
mc wide. 

"The power requirements for the new 
u -h -f television transmitters were based 
on coverage at the present 60 -mc channel, 
and we have not taken into account the 
appreciable increase in field strength 
which the higher frequencies offer." 

Dr. Goldmark cited that in the report 
of Dr. R. A. Norton, prepared on behalf 
of the FCC for the 1940 and 1941 tele- 
vision hearings, propagation data evalu- 
ated u -h -f advantages. These data re- 
vealed, he said, that, progressing toward 
the boundaries of the service area, the 
horizon, field strength from a 5 -kw trans- 
mitter at 500 mc is approximately equal 
to that from a 125 -kw transmitter at 
60 mc. 

Analyzing this point, Dr. Goldmark 
said: 

"Simple computation based on Dr. Nor- 
ton's 1941 report furnished the followitg 
interesting data : assuming two transmit- 
ters, one operating at 60 mc, the other at 
500 mc, both with 1 -kw power, and 
further assuming a transmitting antenna 
1000 -feet high and receiving antenna 30- 
feet high, the service area (500 Av /m 
contour) at 60 mc will be 2340 square 
miles, whereas at 500 mc the coverage 
increases to 6560 square miles. In con- 
trast to this, the interference area (5 
µv /m contour) at 60 mc is 25,100 square 
miles, but is reduced to 19,800 square 
miles at 500 mc. Stating it differently, the 
interference to service area ratio at 60 mc 
is 11 to 1 but only 3 to 1 at 500 mc." 

Dr. Goldmark also discussed u -h -f noise 
conditions. He said that according to a 
RTPB report the daytime and nighttime 
atmospheric noise is negligible at 500 mc 
as well as at 100 mc. 

And for any given bandwidth, he 
pointed out, most man -made noise at 500 
mc has a peak amplitude which is only 
half of that which is present at 100 mc. 

The report also reveals that the ratio 
of the peak amplitude of man -made noise 
in a receiver having a 16 -mc bandwidth 
to that of man -made noise in a 6 -mc 
receiver is 1.9 to 1. Assuming an urban 
location, the peak noise amplitude will 
therefore be ( %x1.9) = .8 times as 
great in the 16 -mc u -h -f receivers as in 
a 6 -mc receiver operating in the v -h -f 
spectrum, explained Dr. Goldmark. 

The annoying receiver hiss, which 
would introduce a salt and pepper effect 
in the presence of a weak signal, is 
proportional to the square root of the 
bandwidth only. Thus, he said, noise due 
to receiver hiss would be only 1.6 times 
as intense in a 16 -mc receiver as in a 
6-mc receiver ; a negligible amount with 
respect to the 500 microvolt -per -meter 
contour. 

Highly -directional receiving antennas 
will not respond to all the noise -energy 
perceptible at a given receiver location, 
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Available from 
local dealers or 
by writing fac- 
tory direct. 

UNIVERSAL 
STROBOSCOPE 
This handy phonograph turntable speed indicator, 
complete with instructive folder, is now available 
gratis to all phonograph and reorder owners 
through their local dealers and jobbers. As a 
recorder aid the Universal Stroboscope will assist 
in maintaining pre -war quality of recording and 
reproducing equipment in true pitch and tempo. 
Universal Microphone Co., pioneer manufacturers 
of microphones and home recording components 
as well as Professional Recording Studio Equip- 
ment, takes this means of rendering a service to 
the owners of phonograph and recording equip- 
ment. After victory is ours-dealer shelves will 
again stock the many new Universal recording 
components you have been waiting for. 

UNIVERSAL 
MICROPHONE CO. 

INGLEWOOD, CALIFORNIA 
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BLILEY ELECTRIC COMPANY UNION STATION BUILDING ERIE, PENNSYLVANIA 

MONARCH MFG. CO. 
2014 N. Major Ave. Chicago, III. 
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(Continued from page 79) 
ceivers designed for the television fre- 
quencies under consideration do not justify the additional circuit complications 
and the resultant increase in costs to th customer." 

Fidelity standards were also discusser 
by Mr. Beers. He said that the subjec 
of the adequacy of a 60 -mc channel ii the frequency region between 50 and 301 Inc was considered by committee 1 oy RTPB panel 6. He offered a resolution, 
adopted by the committee, which, he said expressed his opinion on this subject. The; resolution read : 

"It is the opinion of the committees that the present television bandwidth, 
of 6 megacycles renders an adequate 
monochrome television service having 
acceptable entertainment 

. value. An in- crease in the bandwidth would not add to the value of picture commensurate 
with efficient spectrum utilization in the existing bands below about 200 mega- 
cycles. A reduction in bandwidth would not provide gains in the form of pos- 
sibilities for increase in number of channels or more economical use of the 
space available, commensurate with the resulting degradation of the picture." 
Mr. Beers pointed out that practical 

television receivers which will select any 
one of 20 to 30 six -mc channels in the 
50 -300 me band can be constructed. 

SPECIAL C -R TUBES 
(Continued from page 48) 

tion screen. While a perfectly diffusing 
reflective screen is the most satis- 
factory from the standpoint of viewing 
angle, it is considerably less efficient 
than a screen having directive char- 
acteristics. However, the greatest effi- 
ciency is obtained by using a trans- 
lucent screen, but again the viewing 
angle becomes a limiting factor. 

Another problem of considerable in- 
terest is the development of tubes and 
methods for the transmission and re- 
ception of colored pictures. Consider- 
able work has been done along this 
line by Dr. Goldmark of CBS in which 
mechanically operated color filters are 
used. This system requires direct -view- 
ing picture tubes which must be oper- 
ated at a light output considerably 
above that .of the presently used direct 
viewing tubes for black and white. 
This brings up the problem of tube 
life which may be materially shortened 
at higher intensities, as well às picture 
size which again depends upon tube - 
face diameter. 

Several other methods for producing 
colored pictures have been suggested. 
Latest among these is the Baird tube 
employing a three -color fluorescent 
screen which is excited by three sepa- 
rate cathode -ray guns all assembled in 
the same envelope. The elimination of 
mechanical color filters as well as light 
losses due to them would be in favor 
of such a tube design. However, such 
a tube could present some rather seri- 
ous manufacturing problems which 
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might make its cost prohibitive. At 
the same time there would be a definite 
limitation to picture size since the 
envelope diameter must be consider - 
ably greater in diameter than the 
fluorescent screen. 

During the past three years many 
new applications for cathode -ray tubes 
have been found in the prosecution of 
the war. Various types of screens have 
been developed including high speed, 
lark trace, long persistence, and photo - 
:missive types used for detection and 
combat purposes, which can only be 
n 1, rationed here, but which will have 
natty and varied postwar applications. 

Looking toward postwar applica- 
t ions of c -r tubes and possible markets, 
the uses might be classified as tele- 
vision, aviation, industrial, radio serv- 
icing, laboratory and medical applica- 
tions in the order of their importance. 

By far the most important of the 
above markets will be television. 

Television has, as a possible market, 
very home in our larger cities, with 
irect viewing and limited projection 
pe tubes for immediate postwar use. 

AA COURSE SOLUTIONS 
(Continued from page 40) 

se of the graphical method as de- 
cribed below and illustrated in Fig - 
re 4: 

A construction line is drawn per- 
pendicular to the goniometer line 
from the intersection point O. The 
distance from the center to where 
this line crosses the goniometer line 
or its extension, to the same scale as 
used for vectors V, is the value of 
La and is always positive. Angle 
A is the angle between the negative 
portion of the goniometer line and 
the closer adjacent course. (That 
part of the goniometer line on the 
opposite side of the center from the 
vector L0 is referred to as the nega- 
tive portion of the goniometer line. 

[To Be Concluded In December] 

PROTFSCT SOUR ' HOME FROM 

3 RECEIVERS . COVER 
AERONAUTICAL 

TELEPHONE FREQUENCIES -150 Mc.- 

1 

-100 Mc.- 

.4Mc. 

.2 Mc: 

n; 

Comco Model 132 VHF Receiver 

Comco Model 132 VHF Receiver -fixed frequency, crys- 
tal controlled- frequency range 100 to 150 Mc.- single 
channel- superheterodyne. 
FEATURES: High "Q" lines used for antenna and front - 
end inductances. Three IF stages. Amplified AVC. AVC- 
operated squelch circuit. Noise limiter. Twelve tubes. 
Standard 5% -inch rack panel mounting. 

Comco Model 82 -F Medium Frequency Receiver 

Comco Model 82 -F Medium Frequency Receiver. Fixed 
frequency -crystal controlled- frequency range 2 to 8 
Mc. Single channel- superheterodyne. 
FEATURES: Three high "Q" circuits prior to mixer - 
one RF stage -one IF stage -total seven tuned circuits 
between antenna and second detector -amplified AVC- 
AVC- operated squelch circuit -eight tubes -rack -mounted 
on standard 31/2 -inch by 19 -inch panel. 

Comco Model 126 
d! Low Frequency Monitoring Receiver 

Comco Model 126 frequency monitoring receiver. Fixed 
tuned T -R -F type -frequency range 200 to 400 Kc -two 
R -F stages -detector- output -five tubes -especially de- 
signed for monitoring CAA range transmissions and 
weather broadcasts. 278 Kc. control tower, etc. Complete 
receiver- rack -mounted on standard 31/2 -inch by 19 -inch 
panel. 

THESE Corneo receivers are especially designed for 
airport traffic control towers, aeronautical ground stations or point - 
to -point services. Suitable for local or unattended remote operation. 
These receivers furnish speaker output for local operation. Self - 
contained power supply for 110 volts AC operation. Designed for ease 
of installation and maintenance. Developed through practical oper- 
ating experience and recommendations of leading airlines. Extremely 
low maintenance required. Now being supplied to our armed forces 
for similar service in military installations. 

COMMUNICATIONS COMPANY, Inc. 
Manufacturers of Radio and Electronic Equipment 

CORAL GABLES coMco 34, FLORIDA 
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A dependable direct - reading instrument for deter- 
mining the Q or the ratio of reactance to resistance, 
of coils. Used in design and production engineering 
of Radio and Electronic equipment. Condensers 
and other components readily measurable. 

Determines effective 
inductance or 
capacitance 

BOONTO `RADIO 
BOONTON, N. J `' 

DESIGNERS AND MANUFACTURERS OF THE "O" METER ... OX- CHECKER ... FREQUENCY MODULATED SIGNAL 
GENERATOR ... BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING TEST INSTRUMENTS 

SMART IDEA. 
Though we're all absorbed in 
vital war work, let's give some 
thought to the future. Do a smart 
thing now - get thoroughly 

acquainted with 
Insuline's vast line 
of Radio -Electronic 
Products and the 
Insuline Manufac- 
turing Facilities ... 
These 2 books tell 
the story. Write for 
them now. 

What are your requirements ? Send 
data for immediate assistance. 

SULINE 
CORPORATION Of AMERICA 

INSULINE BUILDING LONG ISLAND CITY, N.Y. 
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FIRST ANNUAL CONFERENCE 

TELEVISION BROADCASTERS 
ASSOCIATION. INC. 

Hotel Commodore, New York City 
December 11 and 12, 1944 

Monday, December 11, 1944 

10:00 A. M. Opening remarks : Dr. 
Allen B. Du Mont, TBA preside 

Report on arrangements ; O. B. Ha 
son, vice -president, NBC, chairma 
of conference 

"New Horizons in Television" : Dr. 
W. R. G. Baker, vice president in 
charge of electronics, G. E. and E. 
W. Engstrom, in charge of the RCA 
Laboratories. 

"Television Programming" : John F. 
Royal, vice president in charge of 
television of NBC; Robert L. Gibson, 
assistant to vice president in charge 
of advertising and publicity at G.E., 
and Thomas H. Hutchinson, in 
charge of production for RKO Tele- 
vision Corporation. 

"Establishing Television Networks "; 
Harold S. Osborne, chief engineer of 
A. T. & T. 

12:30 P. M. Luncheon session. 
"Television and the Broadcaster "; 

Lewis Allen Weiss, Don Lee Net- 
work. 

2.00 P. M. Panel meetings, Dorma 
D. Israel, presiding. 
Panel meetings will be conducted by 1.1 
C. A. Priest, G.E. (manufacturers) 

Dr Samuel H. Cuff, DuMont (broad od casters) ; Thomas H. Hutchinson 
RKO Television (program produ 
cers) ; William H. Weintraub (ad 
vertising agencies) ; Clifford Denton 
New York Daily News (news 
papers) ; Paul Larsen, SMPE (thea 
tres and motion pictures) ; and Wil 
Gam Morris (talent). BI 

e9e 

tie 

id 

111 

Frt 

dm 

ILL 

Rn 

L 

Topics: 
"Broadcast Television Licenses" 
"Television and the Theatre" 
"Program Production and Advertis 
ing Agencies" 
"Television Receiver Manufacture" 
"Television Transmitters." 

7:30 P. M. Banquet. "Seeing Our 
Neighbors." Large screen television 
demonstration with special telecast to 
ballroom. 

Tuesday, December 12, 1944 

9:30 A.M. "What I See in Tele- 
vision'' 

10:30 A. M. Round -table discussions: 
Dr. Alfred N. Goldsmith, chairman. 
Experts who will handle question 
and answer session, will include O. 
B. Hansa's, NBC ; Allen B. DuMont, 
president of TBA ; Dr. C. F. Jollif ff e, 
RCA ; F. J. Bingley, Philco ; J. E. 
Keister, G.E. ; Harry Lubcke, Don 
Lee; Jack R. Popgele, WOR; A. H. 
Brolly, Balaban and Katz; and 
Klaus Landsberg, Television Pro- 
ductions, Inc. 

12:30 P. M. Luncheon session. * "The 
Motion Picture and Television." '' 

3 :30 P. M. to 8:00 P. M. Visits to t1, 

ree, 

I 

eku 

HIC 

Itp, 

N. Y. City television stations. 

*Speakers fo be announced. 
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NEWS BRIEFS 
2 -WAY EQUIPMENT STILL 
ON PRIORITY, SAYS WPB 

WPB has announced that there has been no 
relaxation of restrictions that would allow the 
sale of two -way equipment on unrated pur- 
chase orders. Certain manufacturers who have 
erroneously informed their customers that they 
could make deliveries on unrated orders have 
been asked to correct this impression. 

Two -way emergency radio communication 
equipment is available only in limited quanti- 
ties for essential use by police departments, 
public utilities, railroads and other essential 

4industries when the equipment is vital to their 
Operation, WPB said. 

F. E. WALTERS GOES TO 
MECK INDUSTRIES 
Fred E. Walters has been appointed plant 
manager of the John Meck Industries, Ply- 
mouth, Indiana. Mr. Walters was formerly 
with International Detrola Corporation as pro - 

luction manager. 

ILLINOIS U. NAMES EVERITT 
E. E. DEPT. HEAD 
Dr. W. L. Everitt has been named professor 
and head of the department of electrical engi- 
neering at the University of Illinois. 

Dr. Everett will take up his duties at the 
University immediately on release from war 
service, in Washington. 

Dr. Everitt succeeds Ellery B. Paine, whose 
retirement was announced recently. 

* * . 
A. J. HALL NOW U. M. C. 
RESEARCH ENGINEER 
A. J. Hall has been appointed production and 
esearch engineer for the Universal Microphone 

Co., Inglewood, Cal. 
He was formerly with the Kellogg Switch - 

hoard and Supply Co., Chicago, as engineer in 
charge of design, tesearch and development lab- 
oratories. 

e 

NBC AND COLUMBIA UNIVERSITY 
SPONSOR TELEVISION COURSE 

The first television course to be recognized for 
credit toward a university degree was inaugu- 
rated recently by the University Extension of 
Columbia University in cooperation with the 
NBC University of the Air. 

Forty persons are enrolled in this 15 -week 
course, representing one -tenth of the total ap- 
plications for admission. 

Twenty guest experts in various fields of 
television are expected to address the class dur- 
ing the 15 weekly sessions. 

e . 
KOBAK BECOMES MBS PRESIDENT 
Edgar Kobak has been elected president of 
the Mutual Broadcasting System. He suc- 

(Continued on. page 89) 

Zore`.4te 
OF RECTIFIERS AND PHOTOTUBES 

CETRI 

N 

Particularly sensitive to 
blue and violet light. RMA 
spectral sensitivity desig- 
nation S -4. 5 -Pin base in- 
terchangeable with other 
similar tubes. 

CE -235 is a half wave Ar- 
gon- filled Rectifier with 
screw base, sturdily con- 
structed for long, depend. 
able service. 

Rectifier designed to meet 
rigid Army and Navy spec- 
ifications. Incorporates 
numerous improvements 
irsuring efficiency, rugged- 
ness and long -life. 

Grid control Rectifier 
(Thyratron) especially 
suited for industrial use, 
such as handling primary 
currents of small resistance 
welders -motor control, etc. 

Cetron Rectifiers are available in gas and 
mercury filled, both full, and half wave types 
in a wide range of ratings. 

Cetron Phototubes are produced by us to 
take care of almost every situation ... over 
50 types, both blue and red sensitivity. 

Continental's long experience and careful 
production methods insure you the utmost in 

satisfaction from all the many types of tubes 
we make. Write for complete catalog. 

%%.\\**-41- 

CHICAGO OFFICE, 903 Merchandise Mart 

NEW YORK OFFICE, 265 West 14th Street 
COMMUNICATIONS FOR NOVEMBER 1944 St 
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QUARTER- WAVELENGTH INSULATORS 
(Continued front page 54) 
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tain perfect matching. This is easily 
seen to be the following equation 
taneb =a2 tan' b- n2 -2an (9) 
or solved for n, it becomes 

a2 -1 
n -a 

Q1 
+ tane b -1 

J 
(10) 

a2 

Equation 10 thus gives combinations 

Figures 5 (left), 6 
(top, right) and 7 

(above, right) 
Figure 5, A and O for 
a double -stub support 
with a = 1.0 and 
n = 0.8. Figure 6, 
relation of n and a to 
produce matching at 
b = 80° and 100 °. 
Figure 7, loss at b = 
90° as a function of a. 

of values of a and n which will pro- 
duce zero loss at given values of b. 
Using b = 80° and 100° as points at 
which we wish to have zero loss a 
curve relating n to a is plotted in 
Figure 6. This gives pairs of values 
which may be used to obtain perfect 
matching at 80° and 100 °. Again re- 

(Continued on Page 86) 

JONES 500 SERIES 
PLUGS AND SOCKETS 
Designed for 5,000 volts and 25 amperes. 
All sizes polarized to prevent incorrect 
connections, no matter how many sizes used on 
a single installation. Fulfill every electrical and 
mechanical requirement. Easy to wire and in- 
stantly accessible for inspection. Sizes: 2, 4, 6. 
8, 10, and 12 contacts. Send for a copy of Bul- 
letin 500 for complete information. Write today. 

HOWARD B. JONES CO. 
2460 W. GEORGE STREET 

CHICAGO 18, ILL. 
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STATEMENT OF THE OWNERSHIP, MAN- 0 AGEMENT, CIRCULATION, ETC., REQUIRED 
BY THE ACTS OF CONGRESS OF AUGUST 
24, 1912, AND MARCH 3, 1933, OF COMMUNI- CATIONS 

Published monthly at New York, N. Y., for October 1, 1944. 
State of New York l 
County of New York ) 

ss.. 
Before me, a Notary Public, in and for the State and county aforesaid, personally appeared 

B. S. Davis, who, having been duly sworn accord- ing to law, deposes and says that he is the Business Manager of COMMUNICATIONS, and that the following is, to the best of his knowledge 
and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication for 
the date shown in the above caption, required by 
the Act of August 24, 1912, as amended by the 
Act of March 3, 1933, embodied in section 537, 
Postal Laws and Regulations, to wit: 1. That 
the names and addresses of the publisher, editor, 
managing editor, and business manager are: 
Publisher, Bryan Davis Publishing Co., Inc., 
19 East 47th Street, New York, N. Y.; Editor, 
Lewis Winner, New York, N. Y.; Managing 
Editor, None. Business Manager, B. S. Davis, 
Ghent, N. Y.; 2. That the owners are: Bryan 
Davis Publishing Co., Inc., 19 E. 47th St., New 
York 17, N. Y.; B. S. Davis, Ghent, N. Y.; 
J. C. Munn, Union City, Pa.; A. B. Goodenough, 
Port Chester, N. Y.; P. S. Weil, Great Neck, 

Walen, Y.; F. alen, Union City, N. J.; G. Weil, 
Great Neck, N. Y.; L. Winner, New York, N. Y. 
3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per 
cent or more of total amount of bonds, mortgages. 
or other securities, are: None. 4. That the two 
paragraphs next above, giving the names of the 
owners, stockholders and security holders, if any, 
contain not only the list of stockholders and 
security holders as they appear upon the books 
of the company, but also, in cases where the 
stockholder or security holder appears upon the 
books of the company as trustee or in any other fiduciary relation, the name of the person or cor- 
poration for whom such trustee is acting, is 
given; also that the said two paragraphs contain 
statements embracing affiant's full knowledge and 
belief as to the circumstances and conditions 
under which stockholders and security holders 
who do not appear upon the books of the com- 
pany as trustees, hold stock, and securities in 
a capacity other than that of a bona fide owner; I 

and this affiant has no reason to believe that any 
other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

(Signed) B. S. DAVIS, Business Manager. ,I 
Sworn to and subscribed before me, this 19th , 

day of September, 1944. 
(Seal) FRANKLIN B. GOOLD, Notary Public. V 
Commission expires March, 1946. 
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"DlELE55" UUPIIfflTIDG 
No Dies ¡ "DIE- LESS" DUPLICATING 

might be described as a new 
industrial technique made possible by the accuracy, 
extreme adaptability and ease of operation of 
DI -ACRO Precision Machines - Shears, Brakes, 
Benders - especially when used as a continuous, 
integrated production process. Parts can be made 

just as accurately as with dies, 
to tolerance of .001'. 

BRAKE 
DI -ACRO is pronounced "DIE- ACK -RO" 

Write for catalog 
"DIE- LESS" 
DUPLICATING 

322 rIGHTH AVENUE SOUTH 

rrEUSlo. MAC U tS i 
10S 

MINNEAPOLIS 15, MINNESOTA 

PRECISIO 

AIRCRAFT 
MARINE BROADCAST 

POLICE COMMERCIAL AMATEUR 

H I POWER CRYSTAL COMPANY 
Sales Division -205 W. Wacker Drive, Chicago 6 
Factory- 2033 Charleston St., Chicago 47, III. 

Filters and Transformers 

21fteedetaipa4 If 

Our new Catalog covering the specialized line of 
ADC Transformers, Filters, Equalizers, Key Switch- 
es, Jacks, Plugs and other electronic components 

is now ready. 

Write for ADC Catalog No. 14. 

2833 13th Ave. S., Minneapolis, Minn. 

Radia 
a 
o615 
p1S 

'615 
:1:. :i. 
Elia 
./E: 
GiB 
G`_, 

,0E2 
®'': r 

AND 

ELECTRONIC 

DEVICES 

BURSTEIN-APPLEBEE CO. 
Kansas City 6, Missouri 

ADAPTABLE and DEPENDABLE 

RESISTORS 
ADAPTABILITY and dependability of resistors 

assume primary importance in the assembly 
of large rheostat control units. The wide range of 
resistance values and capacities that can be built 
up from the Ward Leonard line is limitless. The 
many types and mounting arrangements permit the 
meeting of load requirements in minimum space. 
It is obvious in an assembly as shown above that 
the dependability of the individual resistor is an 
absolute essential. 

For over fifty years industry has looked to Ward 
Leonard for both resistors and resistor assemblies. 
This experience has given Ward Leonard Engi- 
neers the viewpoint of user and designer. It is 
reflected in the completeness of the Ward Leonard 
line of Resistors. 

Whatever your requirements you 
Ward Leonard Re- - 

- 

sistor that exactly 
meets your condi- 
tions. Send for Bul- 
letins. 

will find a 

This motor operated Ward Leonard 
assembled rheostat is built up from 
several types of Ward Leonard Re- 
sistors. 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control 

WARD L E O N A R D 

WL devices since 1892. 

ELECTRIC COMPANY 
75 SOUTH STREET, MOUNT VERNON, N. Y. 
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OUTPUT 
TRANSFORMER 
Hermetic -Sealed 
Glass Terminals 

MERIT COIL & TRANSFORMER CORP. 
4427 North Clark St. CHICAGO 40, ILL. 

Zirda444 
"PULSE GENERATOR 

e fl n, ---11\1"--- srFl; 
MEASUREMENTS 

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 "::10 "x10 ", 
wt. 31 lbs. 

Price: $295.00 F.O.B. BOONTON Delivery on priority 

MEASUREMENTS CORPORATION 
BOONTON NEW JERSEY 

86 COMMUNICATIONS FOR NOVEMBER 1944 

INSULATORS 
(Continued from page 84) 

ferring to equation 5 it is seen ti 
at b = 90° 

Z. 1 

Zo a2 
(1 

which means, of course, that if a 
not equal to unity there will be 
mismatch at the midfrequency and 
consequent loss. From equation 8 i 
is seen that at b = 90° the angle o 
Zs /Z° is zero. Thus by selecting ap 
propriate values of a the loss at b =90 
can be set arbitrarily within certai 
practical limits. A curve relating th 
db loss at b = 90° to values of a i 
presented in Figure 7. If it be re 
quired that the loss at the mid -fre 
quency not exceed 0.005 db, a is se 
to be about 1.035 and from Figure 
the corresponding value of n is seen t 
be 0.8. 

Before any calculations are mad 
then, one may expect an attenuatio 
curve showing about 0.005 db loss 
b = 90 °, decreasing to zero at b = 8 

and 100° and then, as distance fro 
the midfrequency increases, a lo 
which increases again to values abo 
the allowable amount. The frequen 
range in this case over which the a 
tenuation is equal to or less than 0. 
db will be wider than for the ca 
where a = 1.00. 

Curves for A and 9 for the case 
a = 1.035 and n = 0.8 are plotted i 

Figure 8. The attenuation curve i 

plotted in Figure 9. Figure 8 clearl 
indicates the effect of the change o 

a from 1.00 to 1.035. It is seen, from ill 

the attenuation curve, that 0.005 db is `` 

not exceeded until b = 76° and 104°`' 
which represents an improvement in 

frequency range of about 40% over the" 
case for a = 1.00 and n = 0.8. 

The actual values which have beer 
used above are selected arbitrarily anc 
of course a similar elementary analysilApp, 

can be carried out using other fre- 

quency ranges, values of allowable at- 

tenuation, and the corresponding 
values of a and n. In conclusion, 
design of a double -stub support is of- 

fered, to operate about a midfrequenc) 
of f° = 750 megacycles. Let us as- 

sume r1 = 1.5 cm., a = 1.035, n = 0.8; 

and Zo = 77 ohms. The wavelength i< 

3X101° 
A = c /f° = = 40 cm 

750X 10° 

The length of the stubs then must be 

about 10 cm, preferably with adjust- 
able plugs at the ends c and d for al- 

lowing adjustments. (See Figure 
4). The distance between a and b 

OL 

ai. 

r, : 

hr 

os; 

www.americanradiohistory.com

www.americanradiohistory.com


DIALITE 
'$c Tough molded shell; high impact strength 

is Rigidly anchored to bracket to assure permanent position 

"lc Leads securely soldered, will not short inside shell 

I( High dielectric strength 
-lc Unlimited mounting bracket possibilities for any requirement 

A competent staff of engineers and designers is at your service to aid in 

solving your present and postwar problems and in developing new ideas. 

Complete facilities for the manufacture of terminal strips, coil forms, jack 

plugs, battery plug assemblies and resistor boards. 

SCJtaúcg rise Radío a..td El ec.etoftíC %dudtAtt ac OcteA 20 'lle.evtQ 

Fabricators of 
Laminated Material 5324 RAVENSWOOD AVENUE CHICAGO 40, ILLINOIS TELEPHONE LONGBEACH 9700 

MICARTA FABRICATORS, INC. 

hould also be 10 cm. The various 
dii are as follows: 

ri = 1.5 cm, r2= 0.416, r3 = 0.302, 
and r, = 0.435 cm 

he frequencies between which the 
. ss will be about 0.005 db or less 

'vill be given by (f /f0)90 = 76 and 
104. Thus f = 634 and 866 mega - 
ycles are the limits of the band. 

In the design of this double -stub 
upport it may be advantageous to 
,lace the stubs at right angles to each 
ether in order to increase the rigidity 
,f the structure. 

Appendix: Calculation of Small Losses 

For the purpose of calculating losses 
vhich are the result of a very slight 
nismatch of impedances, the following 
levelopment is presented. Let us as- 
ume a generator of unit emf, and an 
mpedance Z ° /0 °. This generator 
works into an impedance Ze /6° where 
Za differs very little from Zo and O is 

small. The condition is as shown in 
Figure 10. 

The power delivered in the case 
where Za /0 = Z0 /0° is 

1 P1=- (a) 
4Z 

The power in the mismatched case 
(Continued on page 88) 

Figures 8 (right) and 
9 (right, below) 

Figure 8, A and H 

for a double -stub 
support with a = 
1.035 and n = 0.8. 
Figure 9, loss in a 

double -stub support 
for two cases: a = 
LO, n = 0.8, and 
a= 1.035,n =0.8. 
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Built -In Resistor Adapts this 
Drake Assembly for use with 

No. N E 51 NEON Lamps 

No. 527F Tube 

THE DRAKE 500 Series Dial Light Assemblies are 
ideally suited for use with 110V NEON lamps, 
when equipped with a built -ire resistor. Their many 

fine features have made the 500 Series a favorite. In 
fact, millions have been used since they were first in- 
troduced in March 1940! As world's largest exclusive 
producer of Socket and Jewel Pilot Light Assemblies, 
DRAKE facilities and long specialized experience assures 
top quality and speedy deliveries in any quantities. If 
you have a socket or jewel light problem, submit it to 
our capable engineers. Should a standard type prove 
unadaptable, they'll design and build a special type for 
your particular need. The Drake catalog contains a 

wealth of information on a big line of Pilot Light 
Assemblies. Do you have a copy? 

PILOT LIGHT ASSEMBLIES 

DRAKE MANUFACTURING CO. 
1713 WEST HUBBARD ST., CHICAGO 22, U.S.A. 

ENG INEERS 
Are You Concerned With 7 
YOUR POST WAR FUTURE 
The Federal Telephone & Radio Corporation, 
the manufacturing unit of the International Tele- 
phone & Telegraph Corporation with its multiple 
business activities extending to all parts of the 
civilized world, will accept applications from 
experienced men for immediate employment with 
almost limitless post war possibilities. These 
positions should interest those with an eye to 
the future and whose interest lies in forging 
ahead with this internationally known organiza- 
tion whose expansion plans for post war are of 
great magnitude covering all types of radio and 
telephone communications. Advancement as rapid 
as ability warrants. Majority of positions are 
located in the New York area 1 

We need the following personnel! Men 
with long experience or recent gradu- 
ates considered. 

ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICAL 
TRANSFORMER DESIGN 
SALES AND APPLICATION 

ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 

Look Ahead With Federal! 
If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager. 

FEDERAL TELEPHONE & RADIO CORP. 
39 Central Avenue 

EAST NEWARK NEW JERSEY 
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is determined below. 

1 

Zo+Z. Cos e+jZ. sin B 

1 

III== 
Z02+ 27.0Z. cos O + Z: 

and the power is 

Z. cos O 

P- = 
Z' + 2Z0Z. cos O + Z.' 

The ratio of powers is then 

Pl 1 Z02 + Z.' + 24Z. cos O 

P 4Z0 Z. cos e 

Z. Zo -+- +2cosO 
Zo Z. 

c (e)$' 
4 cos 0 

FI'° 
Now let Z. /4 = 1 + a, and cos O 

1 - 08/2). Substituting into equation 

1BI 

141! 

r 

P= 

1 

1 +a+ -{- (2-BY) 
1+a 
4 -288 

4 +4a +a' -08 

4 +4a -208 
(f) 

neglecting terms in 02a. When equa- 
tion f is divided out, the following ap . 
proximate equation is obtained: 

ae + 
02 

4AIN 

EST 

ATE 

Z. (s) MI 

VIRE 

The db loss is given by 10 log p = }c : 

lec 

4- 
zu 

0/2.3 (10 ln 2.3 
10 a' + 0" - - ln 1 + 
2.3 Z. 4- 

Zo 
a'+BZ 

= 1.085 db 
Z. 

Zo 

Equation h will give the db loss 
caused by any very slight mismatch. 
When the mismatch is considerable, ` 
however, it is necessary to use equa- 
tion e. 

DOL, 

ERMI 

dor 

Nlil 
nr,,, 

raos; 

áry c 

A FrR 

Figure 10 
Generator with mismatched impedances 
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(Continued from page 83) 

eds Miller McClintock, who retired. 
Mr. Kohack was formerly executive vice esident of the Blue network and before that 
ce president of NBC. 

* * 

f. E. MACFARLANE, 
IBS EXECUTIVE, DEAD 

f E. Macfarlane, chairman of the executive 
mittee of the Mutual Broadcasting System. 
president of WGN, and business manager 

the "Chicago Tribune," died recently. 
Mr. Macfarlane was one of the founders of Mutual Broadcasting System ten years ago. 

was also the first president of the network. 
,d served in that capacity for eight years. 

* * 
. TRUMBULL BECOMES UNITED 
!RUNE RESIDENT REP. 
ilstin Trumbull, formerly superintendent of rcraft radio electrical equipment for United ;dines at Chicago, has been named resident 
presentative of United at the Douglas Air - 
aft Corporation in Santa Monica. He also is 
presenting Aeronautical Radio at Douglas. 

NEWS BRIEFS 

% * * 

ELT NOW FONDA PRESIDENT 
ving M. Felt has been named president of the 

I ride Corporation, New York, and Edgar 
linger, Jr., was appointed executive vice - 
esident. Both executives hold similar posts 

the Jefferson- Travis Radio Manufacturing 
rp. and Union Aircraft Products Corp. 

Other officers appointed include Spencer C. 
nes, vice president; Justin C. Harris, treas- 
er, and Frank Baron, secretary. 

* * s 

! AINES CATALOG 
Icatalog describing wire -wound resistors (rat - 
gs, characteristics, bracket and terminal 
hematica), has been released by Haines Mfg. 
,rp., 246 McKibbin Street, Brooklyn 6, N. Y. 

/ESTINGHOUSE ACQUIRES 
'AZELTINE LICENSE 

Hazeltine license for home receiver manu- 
cture was obtained recently by the radio 
vision of the Westinghouse Electric and Man - 

acturing Company. 
A A 

TROMBERG- CARLSON TO MAKE 
FIRE RECORDERS 

he Stromberg- Carlson Company have signed 
contract with the Armour Research Founda- 
)n to manufacture wire recorders. 

DOLF GROSS LEAVES 
ERMINAL RADIO 
dolph L. Gross has resigned as treasurer and 
ockholder of Terminal Radio Corporation, 85 
trtlandt St., New York. 
Mr. Gross has been with the government's 
lectronic Research Supply Agency at 460 
turth Avenue, New York, since May, 1943. 

A A A 

'HITE STAR AND "E" AWARDS 
ntinel Radio Corporation, 2020 Ridge Avenue, 
ranston, Illinois, recently received the Army - 
ivy "E" award. 
A second white star has been added to the 

flags of the National Union Radio Corpor- 
ion, De Jur -Amsco Corporation, and the Rola 
enpany. 
1 fourth white star has been added to the 
:" flag of the Hallicyafters Company. 

A A 

RO PROCEDURE CHANGE 
ovisions for securing priorities assistance in 
dio communication, broadcasting, commercial 
:ording and public address systems for main 
lance, repair and operating have been trans 
rred from WPB Preference Rating Order 
133 to Controlled Materials Plan Regulation 
and Direction 23 to CMP Regulation 5. 

multaneously Order P -133 was revoked. 
In order to insure the adequacy of our for- 
m communications, United States interna 
mal point -to -point radio communication corn- 
nies may now secure special maintenance. 
pair and operating assistance under CMP 
-gelation 5, Direction 23. International point - 

.point communication companies are defined 
WF'B as those owning stations licensed by 

e FCC to handle international communica- 

FOR SAFETY'S SAKE! 

cei rt +yoc 
Model 205 -S 

Hand -Held Differential Microphone 

The Model 205 -S may also be successfully used for 
such applications as aircraft, industrial, police and 
emergency services. 

If your present limited quantity needs can be filled 
by this Model 205 -S or any of our other Standard 
Model Microphones. with or without minor modifi- 
cations, please contact your nearest Electro- Voice 
distributor. 

Meer MICROPHONES 

The appalling number of 
railroad accidents in recent 
months has stimulated the 
demand for installation of 
radio communications on rail- 
way lines. Eventually, all lines 
will be thus equipped. Splen- 
didly suited "for safety's 
sake" is the Electro -Voice 
Differential Microphone 
Model 205 -S. A noise- cancel- 
ling microphone, it enables 
the transmission of voice 
clearly and distinctly, unaf- 
fected by shrieking whistles 
or grinding wheels. Ruggedly 
constructed, it can "take" the 
punishment of a hard- riding 
locomotive. 
FREQUENCY RESPONSE: 
substantially flat from 100 -4000 
c.p.s. 
LEVEL: -20 DB (0 DB = 1 
volt /dyne /cm2) 
ARTICULATION PERCENT- 
AGE: 97% under quiet. 88% 
under 115 DB ambient noise 
TEMPERATURE RANGE: 
-40° to +185 °F 
W EI G HT: Less than eight ounces 

INPUT REQUIREMENT:stand - 
ard single button input 
BUTTON CURRENT:10 -50 mil- 
liamperes. 
MECHANICAL DETAILS: 
molded, high impact phenolic 
housing. Minimum wall thickness, 
Ifs". Vinylite carbon retainer. 
SWITCH: press -to -talk, with or 
without hold -down lock. Double 
pole double throw contacts pro- 
vide an optional wide assort- 
ment of switch circuits. Stand- 
ard circuit provides closing of 
button circuit and relay simul- 
taneously. 
THERMAL NOISE: Less than 
1 millivolt with 50 milliamperes 
through button 
IMPACT RESISTANCE: capa- 
ble of withstanding more than 
10,000 drops 
POSITIONAL RESPONSE: plus 
or minus 5 DB of horizontal 
CABLE: 5' three conductor, 
overall synthetic rubber jacketed 
BACKGROUND NOISE RE- 
DUCTION: 20 DB and higher, 
depending on distance from 
noise source 

ELECTRO -VOICE CORPORATION 1239 SOUTH BEND AVENUE SOUTH BEND 24, INDIANA 
Spot Division. 13 East 40th StrI, New York 16, N. 5.. Ii S. A. Cables. Arlob 

tions, including code, voice and pictorial matter 
The special rule allowing international point - 

to -point radio communication carriers to use 
MRO preference rating AA -1 for rearranging 
and modifying their facilities, formerly in P -133, 

will be continued under CMP -5. 
Under CMP Regulation 5, stations will be 

able to use their MRO rating for the purchase 
of new equipment such as amplifiers, turn- 
tables, microphones, etc., whether for replace- 
ment or as additional equipment, provided the 
total value of the new equipment for any one 
capital addition does not exceed $500. Another 
provision of the new ruling deletes the specific 
limit of spare tubes that can be kept on hand. 
Hereafter the total amount that may be spent 
for MRO under CMP -S in any calendar quarter 
may not exceed one - fourth of the expenditures 
in the whole year 1942; except that if the pres 
cnt expenditures do not exceed $5,000 a year, 
the purchases do not have to be based on 1942 

purchases. WPB pointed out. however, that if 
this limitation works any hardship on a station, 
an appeal for increased MRO quota may be 
filed under CMP -5. 

e e 

McGIFFIN NOW G -M OF LEWYT 

Roy McGiffin has been appointed general man- 

ager of Lewyt Corporation, 136 Broadway, 
Brooklyn 11, N. Y. 

RMA PLANS POSTWAR 
PARTS STANDARDIZATION 
The RMA engineering department and parts 
divisions have prepared for extensive standard- 
ization of radio components for postwar civilian 
production. 

The parts standardization work of the engi- 
neering department will be under the immedi- 
ate jurisdiction of the receiver section. Dorman 

(Continued on page 90) 
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-on your phasing and 
tuning gear problems 

Let us know now your requirements 
and specifications for phasing and tun- 
ing gear for your directional antenna. 
Andrew custom built equipment will 
again become available as soon as Uncle 
Sam releases our engineering and man- 
ufacturing facilities from production 
for war. 

This release may come at any moment. 
Be sure that your needs are listed at the 
top of our peace -time back-log. The 
planning you do now will speed your 
own reconversion to the new high 
standards of the future. 

Andrew engineers will gladly apply 
their years of skilled experience to the 

solution of your special problems in the 
field of directional antenna equipment: 

Phasing networks and equipment 
Antenna tuning units 
Remote reading antenna ammeters 
Phase monitors 
Coaxial transmission lines and 
accessories 

363 East 75th Street 
Chicago 19, Illinois 

THE ISOSOLOOP? 

This was the highest "Q" loop known. 
It went into vast numbers of pre -war 
receivers. For the present, all of our 
efforts are devoted to making DX Xtals 
but when Peace comes, we hope to be, 
once again, the World's Largest Loop - 
Aerial Manufacturers. 
May we help you with your post war plans? 

nx CI?YSTAL co. 
GENERAL OFFICES: 1841 W. CARROLL AVE., CHICAGO, ILL., U.S.A. 'the heart of o good transmitter' 

rmot rea 
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NEWS BRIEFS 
(Continued from. page 89) 

D. Israel is chairman of this section, and H. C Forbes is vice chairman. The latter will be th, coordinator of parts standardization work 
of the receiver section and its various eubcom 
mittees. 

The standards committees of the receive 
components section of the RMA engineering 
department have been reorganized and now in dude: fixed capacitors, J. I. Cornell, chairman 
electrolytic capacitors, H. E. Rice, chairman 
mica capacitors, A. DiGiacomo, chairman 
paper capacitors, Louis Kahn, chairman; vari 
able air capacitors, Henry Sarkis, chairman 
ceramic dielectric capacitors, J. D. Heibei 
chairman; volume controls, H. W. Rubinstein 
chairman; fixed composition resistors, D. S. W 
Kelly, chairman; wire -wound resistors, Jess 
Marsden, chairman; plug -in resistors, Georg 
Mucher, chairman; sockets, S. Del Camp 
chairman; speakers, W. A. Elimore, chairma 
high - frequency cores, no chairman as ye 
power transformers, Arni Helgason, chairma . 

high- frequency circuit switches, Henry Richte 
chairman; interruptors and rectifiers, H. 
Dressel, chairman; r -f and i -f transformer 
Monte Cohen, chairman; dry batteries, L. 
Temple, chairman; and relay racks, P. 
McElroy, chairman. 

NEW CANADIAN DISTRIBUTOR 
FOR DU MONT 
Cyclograph Services, Ltd., 12 Jordon Str 
Toronto, Ontario, has been appointed distn 
tor for Du Mont cathode -ray tubes, oscil 
graphs and cyclographs in Canada. The Ca 
adian appointee will function not only as a sal 
and field engineering organization, but also 
the maintenance and repairs of Du Mont equi 
ment in the Dominion, succeeding Burlec, Lt 

IRC NAMES BAGGS 
MERCHANDISING MANAGER 
Robert N. Baggy has been appointed manage 
of the merchandising division of Internationa 
Resistance Company. 

Mr. Baggs was formerly advertising am 
sales promotion manager of the tube division 
of the Radio Corporation of America. 

FOLSOM HONORED BY NAVY 
The Distinguished Civilian Service Award wa 
recently awarded to Frank M. Folsom, forme 
chief of the Procurement Branch, Office of Prc 
curement and Material in the Navy, for ex 
tional performance in that capacity from Fet 
ruary, 1942, to December, 1943. Mr. Folsom i 

now a director and vice president of the Radi 
Corporation of America, in charge of the RC 
Victor Division. 

HUDSON AMERICAN 
CRYSTAL BULLETIN 

A six -page illustrated brochure, "Frequent 
Etch," has been released by Hudson America 
Corporation, 25 West 43rd Street, New York 

Included in the bulletin are specific hints o 
etching as well as a series of graphs showin 
the relation between etching time and the in 
crease in frequency of BT crystals. 

The method used by one of the major crystt 
manufacturers in bulk etching crystals to freI 
quency is also described. 
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EVERITT ELECTED IRE PRESIDENT 

Dr. William L. Everitt has been elected presi 
dent of the Institute of Radio Engineers fc 
the coming year. Dr. Everitt. who is chief c I 

the Operational Research Branch, Office of th 
Chief Signal Officer of the United States Arm? 
succeeds Professor Hubert M. Turner of th 
Department of Electrical Engineering at Yal 
University, New Haven. 

Dr. Hendrik J. Van der Bijl of Johannesburg 
Union of South Africa, was elected vice presi 
dent. Dr. Van der Bijl, fellow of the Institut 
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hice 1928, is chairman of the Electricity Sup - 
;ly Commission, the S. A. Iron and Steel In- ustrial Corporation, Ltd., and the Industrial 
evelopment Corporation of S. A., Ltd.; chair - an and managing director of African Metals 
orporation, Ltd.; director of the S. A. Board arclays Bank; director general of War Sup - 
lies, and chancellor of the University of Pre - oria, all of Johannesburg, Union of South frica. 

!CLARK CUTTING TOOL CATALOG 
12 -page adjustable cutting tool catalog has 

en released by Robert H. Clark Company, 
330 Santa Monica Blvd., Beverly Hills, Cali - ornia. 
Featured are data on grinding fixtures, hole 

utters, counterbores, tool holders, fly cutters, 
nd boring bars. 

AYTHEON ON NATIONAL NETWORK 
he Raytheon Manufacturing Company is now 
roadcasting weekly over a coast -to -coast 
ookup on the Blue network. The famous All - 
avy program, "Meet Your Navy," is being 

eatured. 
Broadcasts are made from the huge Great 
akes Naval Training Center at Great Lakes, 
llinois. 

1 TARTER MOTORS APPOINTS 
EXPORT AGENTS 

illiams & Associates, 540 N. Michigan Blvd., 
icago, have been appointed Carter Motor ex- 

ort agents in Mexico, Central and South 
merica, and the continent of Africa by Robert 
. Carter, managing director of Carter Motor 

ompany, 1608 Milwaukee Avenue, Chicago. 
Frazar & Hansen, 301 Clay Street, San 
rancisco, California, will áct as Carter Motor 

rt agents for China, Phillipines, and the 
ar East including Australia, New Zealand 
nd India. 

HAW BECOMES TAYLOR TUBE 

THIEF INSPECTOR 
1Villiam Shaw. formerly engineer for G. E. 
C -Ray Company, has been appointed chief in- 
pector of Taylor Tubes, Inc., 2312 Wabansia 
venue, Chicago. 

« 

ADIO CLUB HEARS RAGAZZINI 
ND SHANK 
paper, on "Fluctuation Noise as a Factor in 

eceiver Input Circuit Design," was delivered 
y Dr. John R. Ragazzini, assistant professor 
n electrical engineering, Columbia University. 
efore the Radio Club of America at Have - 
eyer Hall, Columbia University. 
A discussion of the origin of fluctuation volt 
ges in circuit elements served as the basis 
or the paper. 

Eugene R. Shank, research engineer of the 
CA Laboratories, presented a paper on "Con - 

rolled and Uncontrolled Multivibrators" at an- 
ther RC of A meeting at Columbia University. 
In the course of the paper an equation relat- 

ng the natural frequency of the multivibrator 
o the characteristics of the tubes and circuit 
omponents was developed on the basis of 

simple capacitor- resistor time constants. In- 
ormation about the natural frequency stability 
as also given. The synchronizing of the mul- 

ivibrators was also considered in sonic detail. 

¶UNIVERSAL MICROPHONE 
16 YEARS OLD 

Universal Microphone Co., Inglewood, Cal., ob- 
erved its 16th birthday in October. 

e e . 

TEN NATIONAL REPS FOR HAINES 
en national sales representatives have been 
ppointed by Haines Manufacturing Corp., 248 
cKibbin Street, Brooklyn, New York. 
The representatives are: R. A. Adams. De- 

roit 21, Michigan; Hal F. Corry. Dallas. 
Texas; Jack Heimann, Minneapolis, Minn.; 
Royal Higgins, Chicago 5, III. ; Russ Hines, San 

rancisco, Calif. ; J. P. Kay, Kansas City 6. 
o.; Bert Knight, Los Angeles 15, Calif.; John 
. Olsen, Cleveland, Ohio; Perry Saftler, New 
ork 7, N. Y. ; and Henry P. Segel, Boston 16, 

r Mass. 

CANNON SOLENOID BULLETIN 
A 32 -page bulletin on d -c solenoids has 
just been issued by Cannon Electric Develop- 
ment Company, 3209 Humboldt Street, Los An- 
geles 31, California. Appearing are photographs 
of direct current solenoids, together with tabu - 

(Continued on page 92) 
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AND MOST-WIDELY IMITATED 

PILOT LIGHT ASSEMBLIES 

tiwMOM MI 

Dialco creative Engineering has origi- 
nated numerous types of Pilot Lights 
which set the standard for the industry. 

COMPLETE WITH LAMPS: To speed 
production we offer a vast line of Pilot 
Lights completely assembled with proper 
G.E. or Westinghouse Lamps . . . 

SPECIALISTS IN NEON APPLICATIONS ... Send specifications for immediate 
solution of your problem. Write for 
complete Catalogue. 

YOU CAN DEPEND ON DELIVERIES 

WHEN YOU DEAL WITH THE 

DIAL LIGHT[O.d, 
900 BROADWAY NEW YORK 3, N. Y. 

Telephone: ALgonquin 4-5 I 80 -I -2 -3 
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00 . a production standard 

SECONDARY á'REGOENGT STANDARD 
5CG }NS 

I A Complete Secondary 

Frequency Standard 
E<i Specifically Designed 

oele for routine production 
line operations. 

MODEL FS -10: 1. 1000; 100; 25 and IO kilocycle intervals 2. Ample RF 

output 3. Built in modulator, 1000 cycle tone 4. A crystal 

stability of at least I cycle per megacycle per degree centigrade 5. 105 fo 120 v., 

50 to 60 cycle, A.C. operation. Output unaffected by line variations 6. Standard 

relay rack mounting . 7. Multivibrators stable under extreme line voltage variations 

MODEL FS-11: 1. Same as the Model FS -I0 except for an additional interval 
as required by YOUR type of work! 

Prices and literature upon request g .: 

t INDUSTRIES INCORPORATED 

2221 Warwick Avenue Santa Monica, California 
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FROM THE HOUSE OF JACKS 
and other radio and electronic components! 

J K-Z 6 

PL-5S 

PL-54 

11111111116E-10 
ADDITIONAL JACKS a PLUGS FOR IMMEDIATE DELIVERY 

JK -55 JK48 PL -291 PL-291A PL -204 

America's largest producer 
of JK -26 jacks. All models 
built to strict Signal Corps 
specifications. 

Sxftexle.cee iroli Sale l 
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 YORK 13, N. Y. 

o 

you want 
CRYSTALS 

CABLES 

HARNESSES 

ELECTRONIC 
ASSEMBLIES 

CABINETS 

Telephone Peru, Indiana 

151 

Serving the Radio and Electronic Industries with precision engineered products. 

Wm.T.WnhLn[E mAi. Co 
General Offices: PERU, IfIDIRIIR 

(able Assembly Division: ROHESTER, IODINON 
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NEWS BRIEFS 
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lar data, dimensional drawings, wiring diagratnsi; and response characteristic charts. 

BURLEC APPOINTS COMMANDER 
MILLARD CHIEF ENGINEER 
Commander John R. Millard, RCNVR, has been appointed vice president and chief engineer of Burlec, Limited, Toronto 13, Canada. For the past year Commander Millard has been serving at Naval Service HQ as director 
of technical research. 

* * * 

BOSTON FIRE DEPARTMENT 
USING 2 -WAY RADIO 
The Fire Department of Boston, Massachu- setts, is now using an f -m two -way system, in- stalled by Galvin. Call letters are WEY, open ating on a frequency of 37.74 mc. Thirty -three mobile fire department units, in- cluding three fireboats, and the cars of the dis- trict and deputy fire chiefs, are equipped with two -way transmitters and receivers. 

The central control station antenna is mounted 
420 feet above sea level. 

HUBBELL NOW WITH CROSLEY 
Richard W. Hubbell has been appointed broad 
casting production manager for the Crosley Cor- poration. 

Hubbell is the author of "4,000 Years of Tele- vision," and was formerly with WQXR and 
CBS. 

GUARDIAN RELAY AND 
SOLENOID FOLDER 

A four -page illustrated bulletin offering data on 
eight relays and eight solenoids has been pub 
lished by Guardian Electric Mfg. Company, 
1623 West Walnut Street, Chicago 12, Illinois. 
Relay charts show standard voltages, maximum, 
contact capacity, coil resistance, and operating. 
current. Solenoid charts give resistance and 
operating current at standard voltages and show 
stroke and lifting capacity of small solenoids. 

* * * 

AMP CATALOG 
A 20 -page catalog, 33, describing the design pos 
sibilities in solderless wiring systems has been 
released by Aircraft - Marine Products Inc., 1591 
F North Fourth Street, Harrisburg, Penna. 

Featured are data and illustrations on con- 
nector blocks, multiple connectors, connector 
strips, bus bars, terminals, etc. 

* R * 

ELECTRO -VOICE BOOKLET 
A six-page booklet covering communications 
microphones has been issued by the Electra - 
Voice Corporation, 1239 South Bend Avenue, 
South Bend 24, Indiana. 

Appearing in the booklet are data on the lip- 
type 245, or differential microphone; the hand- 
held 205 -S, the noise- cancelling microphone; and 
the dynamic 600 -D. 

* * * 

FTR BULLETINS 

Twelve new bulletins on transmitters, coaxial 
cables, r -f heating units, selectors, and general 
products, have been released by the Federal 
Telephone and Radio Corporation. Transmitter 
bulletins cover 5 -kw broadcast, 20 -kw h -f, mul- 
ti -unit and marine units. Coaxial bulletins 
describe high frequency solid dielectric cables. 
The megatherm is described in the r -f heating 
bulletins. Application data also appear in these 
bulletins. 

* 

C -D FIBRE COMPANY CATALOG 
A 12 -page catalog, GF -51, with design and ap- 
plication data on dilecto, dìlectene, celeron, 
micabond, vulcoid and vulcanized fibre, has 
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A STRONGER FACTOR 
in TODAY'S NEW 

COMPLETE CIRCUIT 
PROTECTION 

EXTRACTOR POSTS 
WITH WELDED ANTI- VIBRATION 

SIDE TERMINALS 
NOW UNDERWRITERS' APPROVED 

Resistance to extremes of shock, 
vibration and temperatures is pro- 
vided by the new Littelfuse Ex- 
tractor Posts with electrically 
welded side terminals. By Littel- 
fuse process, terminals are made 
integral with inside metal shell. 
Maximum conductivity is insured. 
Other Littelfuse improvements for 
dependability, durability, and con- 
venience make these extractor 
posts outstanding examples of 
Littelfuse complete circuitproteclion. 

EXTRACTOR POST No. 342001 

for 3 A G Fuses 

Finger- operated. Welded side ter- 
, minals. Knob and body black 

bakelite. Positive fuse grip. Full 
visual shock -proof inspection. 
Spring- activated cup. Specially 
designed grip prevents fuse from 
dropping out. 

Also furnished screw - 
driver operated (341001), 
meeting Underwriters' 
specifications. 

Send for B/P and ENGINEERING DATA 

Ask for Samples 

Safeguard new equipment, or irre- 
placeable present equipment. Fuses, 
Fuse Clips, Fuse Panels, Circuit Break- 
ers, Thermocouples, Fine Wire Prod- 
ucts, Indicators, etc. 

LITTELFUSE INCORPORATED 
4757 Ravenswood Ave., Chicago 40, III. 

200 Ong St., El Monte, Calif. 

been released by the Continental Diamond Fibre 
Company, Newark 51, Delaware. 

CRYSTAL PRODUCTS CATALOG 
A 32 -page illustrated catalog of quartz crystal 
units has been released by Crystal Products 
Company, Kansas City, Missouri. The catalog 
is indexed to include all fields: broadcasting, 
filter, test, amateur, aircraft, police- marine, 
multiple crystal units and blanks. Various 
types of crystals for each of these services are 
described and illustrated with cross - sectional 
photos and drawings. 

. * 

WESTINGHOUSE NAMES LOHR 
MARKET DEVELOPMENT HEAD 
A. W. Lohr has been appointed acting man- 
ager of the market development department at 
Westinghouse, in East Fittsburgh, during the 
absence of Donald C. Hooper, who is now in 
the IT. S. Navy. 

BUTTERFLY CIRCUIT DATA 
IN G.R. BULLETIN 
An analysis of the high- frequency butterfly cir- 
cuit, by Edward Karplus, appears in the Octo- 
ber issue of the General Radio Experimenter. 

HARCO ANTENNA CATALOG 
An assortment of masts and towers are 
described in a 24 -page catalog released by the 
Harco Streel Construction Co., Inc., Elizabeth, 
N. J. Detailed and illustrated are tubular 
masts, portable tubular masts, straight tri- 
angular towers, tapered triangular towers, 

square towers, tapered square towers, 
mobile masts and towers, and special types. * .. * 

ONAN GENERATING PLANT FOLDER 
A folder describing a -c and d -c generating units 
for high and low powers has been released by 
D. W. Onan & Sons, 39 -51 Royalston Avenue, 
Minneapolis, Minn. 

STERNKOPF NOW WITH 
UNIVERSAL COIL 
B. J. Sternkopf, formerly of Sperry Gyroscope, 
has joined Universal Coil Manufacturing Com- 
pany, 1138 Broadway, Brooklyn, as sales man- 
ager. Martin L. Green is owner and chief engi- 
neer of the company, which was formerly known 
as Universal Sound Laboratories. 

* * * 

BENDIX OPENS R.R. RADIO 
ENG.- SALES -SERVICE UNIT 
An engineering, sales and service organization 
to coordinate expanding activities in railroad 
radio has been established by the Bendix Radio 
Division of Bendix Aviation Corporation. 

R. B. Edwards has been named engineering 
coordinator for the group, which will be under 
the general direction of W. L. Webb and John 
W. Hammond, chief engineer and sales man- 
ager, respectively. 

FINN AND COCKE BECOME 
RCA REGIONAL MANAGERS 
David J. Finn will manage RCA product dis- 
tribution in the Chicago region. James W 
Cocke has been named manager of RCA prod- 
uct distribution in the Dallas, Atlanta region. 

Mr. Finn was formerly sales manager for 
the RCA industrial and sound department. 

Mr. Cocke has directed sales activities for 
RCA in Dallas and Atlanta for many years. 

* * * 

COUGHLIN NOW P -A FOR 
UNITED ELECTRONICS 

Peter J. Coughlin has been named purchasing 
agent at United Electronics Company, Newarl' 
2, N. J. 

Mr. Coughlin was formerly with Titeflex. 
* * * 

SYLVANIA SPECIAL ELECTRONIC 
PRODUCTS BULLETIN 

Nine types of electronic tubes for specialized 
applications are described in a 24 -page bulletin, 
202, published by Sylvania Electric Products, 
Inc., Special Products Division, 60 Boston 
Street, Salem, Mass. 

Products described include strobotrons for the 
study of reciprocating and rotating motion; 
Pirani and thermocouplé tubes for measuring 
vacuum; voltage regulator tubes; facsimile 
tubes; germicidal tubes; black light and near 
ultraviolet lamps. Technical sections of the 
bulletin give specifications, basic circuit dia- 
grams and suggested applications for products 
and accessories. " 

Aerovox Type 12 is an immersion -proof 
oil -filled paper capacitor designed to meet 
high -voltage, high- altitude operating re, 
quirements. Particularly suitable for high - 
voltage circuit applications such as in tele- 
vision, cathode -ray tube power supplies, 
high -voltage rectifier circuits, aircraft trans- 
mitters, or as a high -voltage by -pass capaci- 
tor. Note barrier in bakelite top. This fur- 
ther increases insulation and creepage path 
between terminals. 

AEROVOX TYPE 
12 HYVOL 

Supplied with adjustable mounting ring for vertical mounting. 
For certain less critical applications, ceramic insulators may be removed and unit used without them. 
Voltage ratings from 2000 to 7500 volts d.c.w. Capacitances from .01 to 2.0 mfd., depending on voltage. For high -voltage high -altitude opera- tion, particularly aircraft, units can be had with special porcelain cover and single, taller insulator pillar terminal with corona shield. 

Write for Literature . . . 

INDIVIDUALLY TESTED 

AEROVOX CORP., NEW BEDFORD, MASS., U. S. A. 

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

Export: l3 E. 40 ST., NEW YORK 16, N.Y.- Cable:'ARLAB' 
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STAN NA 

Ube inherent stamina of Cinaudagraph 
Speakers is due to experience in design and 
manufacturing plus highest inspection stan- 
dards. In all types of Cinaudagraph Speakers, 
from small watch -like Hardie- Talkie units 
to large auditorium speakers, you'll find the 
same precision, the sanie painstaking work- 
manship and the tante long -li.d faithful 
reproduction. 

% Lack Cinaudagraph Speakers after Victory! 

Cillaudagraph speakers, Inc. 
3911 S. Michigan Ave., Chicago 

Export Div., 13 E. 40th St., New York 16, N. Y. 

ENGINEERS: Here's 
the BIG POINT about 

AMPERITE 
REGULATORS 

Amperites cut battery 
voltage fluctuation from 
approximately 50% to 2 %. 

2. Hermetically sealed - 
not affected by altitude, 
ambient temperature. 
humidity. 
Compact . . . light . . . 

and inexpensive. 
Used by U.S. Army, Navy. 

and Air Corps. 

VOLTAGE OF 24V ¡ WITH AMPERITE 
BATTERY 6 CHARGER , VOLTAGE VARIES 

VARIES APPROX ONLY 

DELAY RELAYS: For delays from I to 100 seconds. 
Hermetically sealed. Unallected by altitude.... Send for catalogue sheet. 

NEW! 4 -page folder will help you solve Current and Voltage Problems: 

Acontains much valuable data in practical form - Write for your copy now. 

MPERITE CO., 561 Broadway, New York (12), N. Y. 
in Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 
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THE INDUSTRY 

OFFERS ... 
DAVEN DUAL -UNIT ATTENUATOR 
Improved model dual -unit attenuators have 
been developed by the Daven Company, 191 
Central Avenue, Newark, New Jersey. 

The dual -unit construction is featured in bal- 
anced H attenuators, as well as in special 
multi -circuit controls of the potentiometer, Tr ladder, L, and rheostat types. 

The new model has fungus and mildew -re- sisting varnish on all bakelite parts and re. 1 sistive windings; contact and switch blades are 
of tarnish resistant, silver alloy. Other fea- tures are: separable coupling; new detent de vice with gear and roller mounted in recessed front end of front unit, separate from resistive network; and extrusion of detent gear an 
steel attenuator cover for stop to rotation. 

Rear of panel depth, 3h ". 

HERMETICALLY SEALED 
SOLA TRANSFORMERS 
Hermetically - sealed constant voltage trans . formers for through -chassis mounting, and fd such applications as heating and refrigerati 
controls, television and f -m receivers, vacuum 
tube voltmeters, electronic gauging and 
spection equipment, photometric instruments 
etc., have been announced by Sola Electric Com 
pany, 2525 Clybourn Avenue, Chicago 14, Illi+ 
nois. 

LITTELFUSE BREAKERETTES 
Push- breaker type circuit breakers, Breakerette 
1561, rated at 32 volts a-c or d-c, interchange- 
able with all 5 A G fuses, or Navy midget site 
are being produced by Littelfuse Incorporated, 
300 Ong St., El Monte, California; 4757 Ravens- 
wood Ave., Chicago 40, Illinois. Break is snap 
action capable of interrupting short circuits of 
1,000 amperes in ratings up to 5 amperes and 
2,500 amperes in ratings over 5 amperes capac- 
ity. Time characteristics of the fuses are 
duplicated electrically. Provided with S A G 
caps to fit into standard 5 A G fuse dips. 

In operation, when the bi -metal releases the 
push- button on which it acts directly, a double 
break of the circuit is effected. The actual 
breaking distance is l ". To reset, the button 
is merely pushed into its bottom position with 
respect to the case. Both trip -free and non- 
trip free features are provided. 

Trip -free shield is thermoplastic to permit ír; 
visual indication when breaker is tripped. Ex- 

sfr. 
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"SURCO AMERICAN" I 

Plastic Insulation 
eveiut cute al 

pait dreciAcatio414 

You need only to list your specifica- 
tions to obtain exactly the qualities 
you require in "Surco- American" Flex- 

ible Plastic Tubing. Our own formula- 
tions, are rigidly tested to withstand 

tithe widest range of conditions, tem- 
erature extremes, non inflammability, 

ageless durability, maximum flexibility; 
proof against moisture and all kinds 
of weather. Available in continuous 

I lengths, inside diameters from .005 to 
2 ", packed exclusively to maintain 
original round form. Other features 
f "Surco- American" formulations are 
on fogging, high insulating resistance, 
ielectric strength which averages 1500 
olts per mil. thickness, resistant to 
brasion, clear and in all colors. 

'Surco- American" tested products also 
include: flexible plastic insulated wire 
in all colors and sizes, insulating tape, 
special tubing and wire. Complete 
technical data. 

ELECTRICALL, INSULATION CO, 

84 PURCHASE ST. 

BOSTON MASS. 

treme dimensions 134" long x 34" wide; over- 
all height with trip -free shield is 1y ". Weight, 
15 grams without hood, 18 grams with hood. It 
fits into clips on 7" spacing or more. 

ANDREW ANTENNA -TUNING UNIT 
For coupling a vertical tower antenna to a 
coaxial transmission line, Andrew Co., 363 E. 
75th Street, Chicago 19, have produced an an- 
tenna tuning unit, type 48. An L network is 
used. Elements are variable. 

Features are: built -in isolation filter, to per- 
mit connecting coaxial transmission line to 
u -h -f antenna on top of tower. This permits 
operation of an h -f "talk- back" antenna on top 
of a low frequency tower. A standard broad- 
cast station would use this feature to connect 
a coaxial transmission line to a phase sam- 
pling loop, or to an f -m antenna; built-in 
tower lighting filter, to facilitate feeding air- 
craft warning lights on top of tower; and plug - 
in meter positions, to facilitate temporary me- 
tering in all branches of the circuit during 
adjustment. 

FTR AUTOMATIC SELECTORS 
A high - speed, multi- contact automatic selector, 
FTR 800, is now being manufactured by Fed- 
eral Telephone and Radio Corporation, Newark, 
N. J. 

The rotor assembly is operated by a step- 
ping mechanism which responds to impulses of 
current. After each impulse, a reed suspended 
pawl engages a ratchet, moving the wipers one 
step forward over the bank contacts. By this 
method, connections are made from circuits 
(connected to wipers) to other circuits (con- 
nected to the bank assembly). 

The stepping mechanism may be controlled 
manually by a dial or other means. Auto- 
matic control for the stepping magnet may be 
provided by interrupter springs, electronic cir- 
cuits or relay circuits. 

The wipers on. the rotor may be of either of 
two types: double -ended or single- ended. Ac- 
cording to the type of wiper used, this selector 
can be arranged to have a capacity of from one 
to three 2 -row levels of 22 points each or from 
one to six single -row levels of 11 points each. 

In the case of the double -ended type wiper, 
one end wipes over a row of 11 contacts during 
the first half revolution of the rotor and the 
other end wipes over the same row of contacts 
during the second half revolution. A single - 
ended wiper consists of two electrically con- 
nected, single -ended units mounted 180 degrees 
apart and axially staggered. Two rows of 
bank contacts are wiped over alternately dur- 
ing each revolution by the two staggered ends 
and are thus equivalent, electrically, to a single 
row of 22 contacts. 

The wipers can be either bridging or non- 
bridging. The non -bridging wiper passes from 

^" rontact to the next without short circuiting 
the adjacent contacts. A bridging wiper con- 
nects with one contact before disconnecting 
from the adjacent contact. When the step is 
completed, the wiper is connected to one con- 
tact only. 

When required, the selector can be arranged 
(Continued on page 96) 

Broadcast Station 

Directional Equipment 

Have you investigated the pos- 
sibilities of increasing power by in- 
stalling directional antenna equip- 
ment to "protect" other near -by 

stations on your frequency? If not, 
this should definitely be a port of 
your Post -War plans. 

Johnson Engineers are pioneers 
in the directional antenna equip- 
ment field. They have completed 
and delivered 39 such units (prob- 
ably more than any other manu- 
facturer) and it is not too soon to 
place your order for Post -War de- 
livery. 

Johnson service includes working 
in cooperation with your consulting 
engineer in design of the equipment, 
building the phasing unit with cabi- 
net to match your other equipment, 
furnishing tower coupling units, and 
furnishing concentric line, gas 

equipment and other accessories. 

Write to Johnson today for fur- 
ther information and estimates. 

E. F. Johnson Co Waseca, Minn. 
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for homing, that is, the rotor will return auto- 
matically to normal position. 

Selector is 2y" x 33/4" x 3 'A ". Said to have 
an operating life of 4,000,000 revolutions at 
operating speeds up to 60 steps per second. 

GREEN MULTI- RECTIFIERS 
Multi- rectifiers with six selenium rectifier sec 
tions which may be interconnected by external 
links to provide four ranges of d -c were re- 
cently developed by Green Electric Labora- 
tories, 130 Cedar Street, New York 6, N. Y. 

The rectifiers provide: 0 -8 volts, maximum 
capacity 100 amperes; 0 -16 volts, maximum 
capacity 50 amperes; 0 -24 volts, maximum ca- 
pacity 35 amperes; and 0 -48 volts, maximum 
capacity, 18 amperes. 

A built -in voltmeter and ammeter indicate 
d -c output voltage and current. Red line cali- 
brations indicate the maximum current limita- 
tion on each range. 

On each side of the rectifier cabinet are wing 
nut terminals for convenience in connecting 
loads. 

Additional features -include a three -phase 
magnetic contactor in the main power supply 

R UB YFL UID 
... will solve any soldering problem... 

Ruby's Stainless Steel Flux makes joining this metal easy, 
economical. For general soldering and 
tinning, liquid or paste Rubyfluid is the 
perfect flux. Wets out freely -no harm- 
ful fumes. 

Ask your jobber or write direct. 

RUBY CHEMICAL CO. 
58 McDowell St. - Columbus, Ohio 

CRYSTALS 63) SINCE 
EXCLUSIVELY Ú 1934 

ORDERS SUBJECT TO PRIORITY 

P E T E R S E N RADIO C O., Council Bluffs, Iowa 

eled WecE 
World's Largest Manufacturer of 
Wireless Telegraphic Apparatus 
COMPLETE CENTaAL OFFICE EQUIPMENT 

McElroy Manufacturing Corp. 
82 Brookline Averse BOStoN, Massachusetts 

THE INDUSTRY OFFERS .. . 
(Continued from page 95) 

circuit with on -off push buttons, pilot lamp, monitor lamp, buzzer (overload warning), and an automatic watchman which provides auto- matic current interruption in case of prolonged 
overload. 

4 4 

UTC INTERSTAGE FILTERS 
Two interstage filters, types BPI and BPL, for 
200 to 10,000 cycles, have been developed by 
United Transformer Co:, 150 Varick Street, 
New York 13, N. Y. These filters are sharply 
peaked, having approximately a 2 db attenua- 
tion of frequencies plus or minus 3% front the 
mean frequency, and attenuations of approxi- 
mately 40 db per octave. They are adjusted to 
zero rtiase shaft at the mean frequency. 

The BPI type has a primary impedance of 
10,000 ohms; for operation from the plate of a 
triode tube to a succeeding grid. Gain is ap- 
proxiir tely 2 to 1. Type BPL filters are de- 
signee to operate from a line impedance of 
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either S00 or 600 ohms to the grid of a tube. 
The grin is about 9 to 1. 

Hermetically sealed case of BPI type, 1/ x 
2Y2 x 2%. 

GUARDIAN MIDGET RELAY 
A 1.2- ounce, single -pole single -throw midget 
relay has been produced by Guardian Electric 
Manufacturing Company, 1623 West Walnut 
Street, Chicago 12, Illinois. Measures 1 9/32" x 
1 5/32" x 29/32". 

Operates on d -c only, and is said to have a 
switch capacity of double pole, double throw 
with 1.5 ampere contacts. 

x- f 
RAWSON ELECTROSTATIC VOLTMETER 
Electrostatic voltmeters, type 511, for the meas- 
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 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 SUPPLIED ON neouts? 
WRITE DEPARTMENT C. 

THE HOPP PRESS, INC 
PRINTING - FABRICATING - FORMING 

460 W. 34th STREET, N.Y.C. 
ESTABLISHED 1093 

coRn> 

WIRES 
MADE BY 

,fritY 41A4 F 0 R 

rF 
t,. /45 

s 

concentrating upon VICTORY 
for the duration 

Cornish 
WIRE COMPANY, INC 

I5 Park Row. New York City, New York 

ORWIC 

urement of a -c or d -c high voltages have been 
developed by Rawson Electrical Instrument 
Co., 113 Potter Street, Cambridge 42, Mass. 
Exact ems readings on a -c are said to be avail- 
able with no errors due to frequency or wave- 
form. 

For d -c measurements there is said to be no 
appreciable current drain, as the resistance is 
guaranteed to be higher than one million meg- 
ohms. 

For a -c measurements the input capacitance 
is around 10 micromicrofarads, drawing negli- 
gible current at low frequencies. 

Meters are offered in ranges of 1, 2, 3, 5, 10, 
and 20 kilovolts full scale: accuracy 1 %. 

4. 

BEE TERMINAL BLOCKS 

Solderless, wire -to -wire Bee terminal blocks 
with slotted -channel binding -post studs, are 
being produced by L. S. Brach Manufacturing 
Corporation, Newark 4, N. J. One type, series 
A -200, has terminal posts staggered in V for- 
mations. In another type, series A -300, ter- 
minals are set straight in line. 

Wires are held in channel between a top 
clamp or shoe built into the nut, and a lower 
clamp or shoe which is secured to the base. 

Manufacturer claims that average contact 
resistance of terminal block equals .00031 ohm 
after 90 hours salt spray. 

Block is said to be coated with a hard. mois- 
ture- proof, arc -resistant film which contains a 
fungicidal substance. Base is made of lamin- 
ated phenolic. Blocks are made under license 
from the Buchanan Research Laboratories, Inc. 

11. 

ROWE MILLISECOND METER 
An elapsed milliseconds meter, type MM100, 
that measures, electronically, small periods of 
elapsed time directly in milliseconds on a linear 
scale meter, has been developed by Rowe Radio 
Research Laboratory Co., 2422 North Pulaski 
Road, Chicago. The start and finish of the 
period to be measured is made to initiate and 
terminate operation of the unit by various 
mechanical, electrical or photoelectronic means. 
Start of the period causes the meter to rise and 
termination stops the meter, at which position 
it remains for taking the reading. 

Range is 100 milliseconds. Other ranges can 
be had covering both higher and lower elapsed 
periods. 

../ 

N, A. PHILIPS SPECTROMETER 

A Geiger- counter x -ray spectrometer has been 
announced by North American Philips Co., Inc., 
100 East 42 Street, N. Y. City. 

The spectrometer utilizes a Geiger - Muller 
tube to measure the intensity and position of 
interference lines which are encountered in 
x -ray diffraction analysis work. 

SIGNAL LIGHT 

visible from 
all 

angles 

=:;1(IliffllÌllll` 
:3fÍiftt 

^it SERIES 
1600 

PILOT LICHTS 
represent a decided advance in Pilot 

Light design and function. They are 
particularly adapted to indicate "Cur- 
rent ON" for industrial machines. These 
Gothard Lights are equipped with 
special conical lens that are molded with 
tiny hemispheres on the inner surface 
for maximum diffusion of light -you 
see the light from all angles. The shape 
of these lenses permits the lamp to 
mount well forward of the panel. Lamps 
removable from front. Model 1600 -for 
115 volt candelabra lamps ; Model 1604 - 
for single contact, bayonet base lamps 
and Model 1605 -for double contact, 
bayonet base lamp. Jewel colors : red, 
green, amber, blue, opal and clear. Re- 
quest new Gothard catalog on these 
and other models. 

etaakel 
MANUFACTURING COMPANY 

1335 NORTH NINTH STREET 
SPRINGFIELD, ILLINOIS 

Canadian Distributor: William F. 
Kelly Company 

1207 Bay Street, Toronto 5, Ontario. 
Export Division: 25 Warren Street 

Nem York 7, N. Y. 
Cables: Simontrice, New York 

A STEADY SOURCE OF ALL 
ELECTRONIC 
EQUIPMENT 
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65 
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FOR ACTION 

PHONE! WIRE! WRITE 

BULLETINS AND CATALOGS ON REQUEST 
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AUDAX 
RF.I.AY EII-FI.I_"\ 

Long before this war began 
AUDAX Pickups were in 

SELECTIVE 

SERVICE 
Since pickups first became 

important commercially, the dis- 
tinguished products of AUDAX 
have been SELECTED where - 
ever and whenever the require- 
ments were exacting. 

Today AUDAX magnetically 
powered pickups are SE- 
LECTED for War contracts that 
demand the highest standards 
of performance . . irrespective 
of climatic variations or severe 
handling. 

Our stern peacetime stand- 
ards, maintained for so many 
years, have proven comfortably 
adequate to meet government 
specifications. 

The sharp, clean -cut facsimile 
reproduction of MICRODYNE 
is a marvel to all who have put 
it to the only test that really 
matters ... the EAR TEST. 

AUDAK COMPANY 
500 -C Fifth Ave., New York 18, N. Y. 

Creators of High Grade Electrical 

and Acoustical Apparatus Since 1915 

Send for your copy of our Informative 
"PICK-UP FACTS" 

* BUY 
WAR BONDS 
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JUST AROUND THE CORNER 
LATELY, persons corresponding with us have 

noted a new address ... 275 Massachusetts Ave- 
nue. We've moved our engineering and general 
business offices into a remodeled building at this 
location. It's just around the corner from 30 State 
Street, which is still ours, and which is now 
devoted exclusively to manufacturing. 

For a long time we have felt the need for rear- 
ranging our space ; for one thing we have been 
badly cramped in the shop ; and our engineering 
department has been spread over several floors 
and mixed up with many other activities. 

The new building, which is connected by ramps 
on all floors with the of der one, provides about 
30 per cent more manufacturing space, and allows 
all of the engineering department to be on one 
floor. 

VARIAC 
Under pressure of the war 

we have expanded our output 
in several ways. We have let 
out the manufacture of sev- 
eral instruments to sub -con- 

tractors ; we have turned over the designs, draw- 
ings and models of several instruments to other 
manufacturers for their exclusive use ; we have 
rented considerable extra space in two outside 
buildings, in one of which we have contracted for 
a large number of war -time workers under our own 
foremen. 

After the war when the armed guards have left 
us, we hope that you will come to see our new 
laboratories and offices. In the meantime we con- 
tinue to devote our energies to filling war orders 
for electronic laboratory test equipment. 

30 STATE STREET 

1 

PV 

GENERAL RADIO COMPANY 
Cambridge 39, Mass. 

NEW YORK 

CHICAGO 

MADE ONLY BY LOS ANGELES 
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CONSIDER ' ,-etryt 
WHEN YOU SELECT A NEW TRANSMITTER 

Off the air, right in the middle of a program- that's 
the nightmare of operating a radio station. That's 
when seconds seem like hours, and minutes like 
eternities. As though you didn't know! 

Westinghouse Transmitters have been designed to 
cut program outage down to an almost unbelievable 
point. For example: 
1 Indicator Lights show at a glance which circuit 

suffered an overload -even though the trans- 
mitter has returned to the air ... making circuit 
checkup easy. 

2. Conservative Operation of All Tubes - greatly 
increases reliability ... lengthens tube life. 

3. Air- Cooled Tubes - eliminate complicated and 
unreliable water cooling equipment. 

4. Surgeproof Metal Rectifiers eliminate low. 
voltage rectifier failures. 

5. Tube Life Meter indicates the end of reliable 
tube life. 

6. Circuit Breakers supply full overload and 
undervoltage protection automatically reducing 
length of outage. 

We'll gladly give you complete information on 
these features, as well as other important advan- 
tages of Westinghouse Transmitters, such as: Low 
Operating Cost, Simplicity of Control, High 
Fidelity Signals, Ease of Maintenance. 

PLACE YOUR ORDER NOW 
FOR YOUR POSTWAR TRANSMITTER 

By placing your order today for a Westinghouse 
Transmitter, you assure yourself of the fastest possible 
delivery following the lifting of wartime manufactur- 
ing restrictions. We are scheduling deliveries in the 
sequence in which orders are received. For details, 
write Westinghouse Electric & Mfg. Company, Dept. 
1 NB, P. O. Box 868, Pittsburgh 30, Pa. 

Westinghouse RADIO DIVISION 
PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 

A M E L EC T R O N I 
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