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Ask for 
RS Specification-Layout 

Sheets 
Printed on thin paper to permit 
blueprinting, these sectional draw-
ings indicate standard and optional 
dimensions—make it easy for you to 
order pre-production samples of RS 
switches built to meet your require-
ments exactly. Ask your nearest 
Mallory Field Representative or 
write direct for a supply. 
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Ideal For Small-Space, 

Low-Torque Applications 

MALLORY MULTIPLE SECTION SWITCH 

RS- 50 

I \ GENERAL, this member of the Mallory RS 
I Switch line offers two outstanding points of 
superiority— compact design and unlimited circuit 
possibilit ies. 

In particular, it is made for radio receivers and other 
electronic devices where low-torque indexing action 
is needed. 

In detail, it adds to the sum ( if these three features 
the following other advantages: 

New, heavier staples and stapling technique, insuring 
tight terminals . . . Six stator supports to improve 
rotor and contact alignment and to reduce torque . . . 

4,2 e o 
017,?:,..,..,a‘c, 

9 
pi 

- L 

It 0 8 v .EFF Or SECTION 

Double wiping contacts...Silver-to-silver contacts... 
Improved, low-loss phenolic insulation . . . Indium. 
treated, silver plated rotor segments. 

Write for Mallory RS Switch Data Folders and for 
Specification Layout Sheets. Mallory engineers in-
vite the toughest switch problems—are ready to 
work with you anytime. Standard Mallory switches 
may be readily obtained from your Mallory 
Distributor. 

M
P.R. MALLORY CO.Inc. 

ALLORY SWITCHES 1  

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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with the presently used commercial 
services, permits direct analysis 

involved in a television receiver 
channel, and their relation to the 

of other services that might 
interference. The direct acceptance 

oscillator frequency, and the 
frequencies for each channel 

in the successive horizontal lines. 
sources of interference from other 

can be determined by projecting 
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frequency to intercept Iii present) 
other service allocation that 
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WRITE FOR Detailed Technical Rating and Data Sheets. 

Industrial and communication engineers are invited to 

consult with the Amperes Application Engineering De-

portment on all tube, circuit and related problems. 

Amperex designs and engineers a complete line of 

power tubes: Communication, Rectification, Industrial, 

Electro•Medicol, Special Purpose. 

11111PEREH 
ELECTROMC CORPORAT1011 

25 Wash nnton Street, Brooklyn 1, N. Y., Cables "ARLAB 
In Canada and Newfoundland: Rogers Majestic Limited, 

622 Fleet Street West, Toronto 2B, Canada 

NO GAS- POISONING WORRIES: Pure Tungsten 
Filament protects against reduced emis-
sion due to gas evolution and eliminates 
grid contamination thus insuring more 
dependable operation and longer life. 

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 

R.F. Power Amplifier and Oscillator Class ( — 

Industrial, FM and Telegraphy 

Maximum Rating Typical Operation 

per Tube Ore Tube Two Tubes 

Operating Frequency (mc) 110 200 27 110 

Filament Voltage 15.0 15.0 15.0 15.0 

D.C. Plate Voltagé 3560 2000 3500 3500 

D.C. Grid Voltage --150 —250 —330 —175 

Peak RF Grid Voltage — — 830 675 

D C. Plate Current (amps) .900 . 800 .860 1.43 

Plate Input (watts) 3000 1600 3000 5000 

Plate Dissipation (watts)• 1000 1000 1000 1700 

D.C. Grid Current (ma) (approx.) TOO 160 110 220 

Driving Power (watts) (approx.) — — 87 140 

Plate Power Output (watts) — — 2000 3300 

Based on air flow data. 

11111111M11111111M111•111111F 9 2 5 
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DU MONT-DESIINED 

TELEVISION EQUIPMENT 

WILL SAVE YOU RONEY 

Inspired engineering has achieved four significant goals in the-de-
sign of postwar Du Mont Television Broadcasting Equipment: 

1. a new high in black-and-white video quality, 
2. a new high in efficient, dependable, trouble-
f ree per formance, 

3. a new high in operating flexibility and ease of 
control, and 

4. a new low in operating and maintenance costs. 
The exceptional features of the Du Mont Video-Audio Trans-
mitter and Transmitter Control Console are typical of the chal-
lenging advances in design, the rugged dependability and 
dollar-saving economies assured in all postwar Du Mont Tele-
vision Broadcasting Equipment. 

The Du Mont Transmitter Control Console, in addition to the 
customary controls and meters, contains these plus features: 

Two waveform monitors; 
A 12-inch picture monitor with r-f and switch for line; 
Frequency meters for both video and audio; 
Peak voltmeter on transmission line; 
Aural modulation monitor; 
AC line voltmeter; 
Labor-saving ease of operation resulting from conve-

niently concentrated controls and monitors. 

Consider ihesiecial features of the Du Mont Transmitter: 
Low leviodulation; 
Only 3 ;es of Class "B" linear amplification before 

final t; 
Sidebantenuation accomplished in 3 stages of modu-

lated Is "B" amplifiers; 
No vest, sideband filter required with Du Mont out-

put siiresponse; 
All *ranter power supplies contained in transmitter 

cabine 
"Wide 0 accessibility for testing and replacement of 
compos through ingenious sliding doors and 
hinged els; 

Provision expansion to greater transmitting power 
througditional stages; and a 

Tested ot efficiency of 43 per cent!  
Du Mont-enginl design features are the fruit of Du Mont's 
15 years of buil precision electronic instruments, television 
and radar... of ding more television broadcasting stations 
than any other lany... of Du Mont's 5-year operation of 
its own televisicoadcasting stations, including the world's 
largest and motnpletely equipped studios. Share this tre-
mendous backlc experience. Write today for "The Eco-
nomics of Du NTelevision." 

ALLEN B. DU MONT LABORATORIES, INC. • TELEVISION SALES & STATION MOD 515 MADISON AVE.. N Y.22, N.Y. • DU MONTS JOHN WPIAMER STUDInAKER PL., N.Y.3, N.Y • OFFICES & PUNI, 2 MAIN AVE, PASSAIC. N. I 
Copyright 1948. Alien R. Du Men I at;oratorien. 
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HAMILTON PRETAT 
4 No. Cicero Ave., Chicago 44, III. 
ELECTRONIC ENTERPRISES, LTD. 
1078 St. Urbain St., Montreal 1, Ca 

Me« STEATITE id 

lereted, te4r4 
ISOLANTITE 

—eice£ &eau:re:wee 
25 YEARS OF EXPERIENCE 

MANUFACTURING STEATITE 

FOR THE RADIO INDUSTRY 

Pressed Parts of Precision 

Extruded Parts of Exactitude 

Machined Parts of Meticulous 
Manufacture 

And above all — of Pre-War Qual-
ity such as made ISOLANTITE 
known the world over. 

Commercial Refractories— both 
pressed and extruded— Assembled 

if you wish. 

Coil Forms, Resistor Spools 

and Tubes to meet your 

specifications . . Wound if 

required. 

Waled oreco9oteeieft 

té TRANSMISSION LINES 

ISOLANTITE 
teeice fteeuteet detq/4-
SPECIALLY BY BROAD-

ASTERS. MANY ORIGINAL 

INES ARE STILL IN SERVICE! 

>lso producers of large and small 

]ssemblies of coaxial line, wave 

guides and special metal-parts as-
semblies for the Radio and other 

industries. 

Our special knowledge and facili-

ties often enable us to build unds 

surpassing every expectation. For 

example, the Amplitude and Phase 
Control Unit pictured above. 

You are invited to use our 

Engineering, Development and 

Production facilities— without 

obligation. 

REPRI-ATIVES 
W. BERT KNIGHT CO. 
908 Venice Blvd., Los Angeles, Calif. 
C. E. WHITE CO. 
Bulkley Bldg., Cleveland 15, Ohio 

UL M, BC. 
"FOUNDERS Of THE INDUSTRY" 343 CORTLANDT ST., BELLEVILLE 9, N. J. 

THE COVER 

Petroleum—tin 

Electronic Industry 

The oil-well derrick on our front 
cover symbolizes an industry which 
is today dependent on electronic 
technics from the very location of 
underground petroleum deposits, all 
through many complicated manu-

facturing processes until a hundred 
diverse products emerge with values 
of many billions annually. 

Electronic geophysical methods 
serve to indicate best drilling posi-
tions by locating subsurface salt-
domes which usually point up oil 
basins. Electronic recording of ex-
plosion tremors show position of 
domes and underground structure. 
With oil-wells now reaching two 
miles or so in depth, electronic de-
vices steer the drills into vertical 
or deflecting paths. And sensitive 
Geiger-counter devices lowered into 
the shaft, permit the geologist to 
detect the different radio-activity 
of various strata, enabling him to 
identify the rock material, even 
through the well casing. 

Electronic methods again appear 
in force in the manufacturing proc-
esses through which the crude is 
put, before it comes to market in 
so many different forms. These 
processes using the electron micro-
scope, electronic spectrographs, 
cathode-ray tubes, and photo-elec-
tric devices, are discussed in con-
siderable detail in the article which 
begins on page 58 of this issue. 

10 -7 CM. Resolved 

James Hillier, RCA Laboratories, 
Princeton, N. J., reports experi-
ments establishing a new possible 
limit for the resolving power of 
the electron microscope. Lack of 
axial symmetry in the magnetic 
field of previous lenses had limited 
the resolving power. Therefore, a 
lens of greater axial symmetry has 
been produced. A few images have 
been obtained with this lens which 
show a resolving power of ten Ang-
strom units or of a 10,000,000th of 
a centimeter, corresponding to a 
useful magnification of over 200,-
000 times. This work indicates that 
calculated limiting resolving power 
of the present magnetic lenses, 
which lies in the range 5 to 10 
Angstroms, is attainable in prac-
tice. On the other hand, it has re-
vealed an imposing list of technical 
problems which must be solved be-
fore such high resolving power will 
be consistently obtainable. 
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MEET YOUR PHOTOTUBE NEEDS 
FROM G.E.'S COMPLETE LINE-
stocked near you for fast delivery! 

G%-ce' 

MUCH equipment in your factory, 
such as that for counting, grading, 

sorting, leveling, and registry, uses 
phototubes. When you need these vital 
tubes, you need them at once. Other-
wise some important machine may 
stop, tying up your production. 
General Electric puts phototubes in 

the hands of your maintenance men 
faster—through a distributor or dealer 
in your area who stocks G.E.'s exten-
sive line, and can get tubes to your 
plant by local delivery in a matter of 
hours ... or even less! 

G\--

LOCAL PHOHE-CALL WILL BRING\ 

YOU THESE AND OTHER TYPES IN A JIFFY." 

Check the list below for phototube 
types covering your replacement needs. 
Then contact your nearby G-E tube 
supply source. Besides making quick 
delivery, your G-E distributor or dealer 
will describe his inventory-mainte-
nance service that is available to you. 
He also will give you the full details 

about G.E.'s ironclad performance 
warranty — your protection alter G-E 
tubes are in their sockets and doing 
the jobs assigned to them! Electronics 
Department, General Electric Company, 
Schenectady 5, N. Y. 

TYPES AND RATINGS 

Distributors and 

dealers everywhere, 

backed up by addit,onal G-E 

tube stocks in centrally located 

cities from coast to coast. 

Type No. 
Gas or 
vacuum 

Specftal 
response 

GL-1P29/F.Ii-401 

PJ-22 

GL-441 

GL-1168/P.1-23 

GL-917 

GL-918 

GL-919 

GL-?20 

Gas 

Vacuum 

Vacuum 

Gas 

Vacuum 

Gas 

Vacuum 

Gas 

S3 

Si 
S4 
SI 
SI 
SI 
SI 
Si 

Anode 
voltage 

Sensitivity 
per lumen 

100 v (On request) 

500 v 20 mu a 

250 v 45 mu a 

100 v 50 mu a 

500 v 20 mu a 

100 v 110 mu a 

500 v 20 mu a 

100 v 75 mu u 

GENERAL 

Type No. 

  FIRST AND GREATF T 

GL-921 

GL-922 

GL-923 

GL-927 

GL-929 

GL-930 

GL-931-A 

GL-935 

Gas or 

Gas 

Vacuum 

Gas 

Gas 

Vacuum 

Gas 

Vacuum 

Vacuum 

Spectral 
response 

Anode 
voltage 

Sensitivity 
per lumen 

Si 

Si 

Si 

Si 

54 

SI 

S4 

S5 

90 

500 

90 

90 y 

250 y 

90 v 

1,250 v 

250 y 

135 mu a 

20 mu a 

135 mu a 

125 mu a 

45 mu a 

1.35 mu a 

2 amp 

30 mu a 

ELECTRIC 
NAME IN ELECTRONICS   
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"THIS PIONEERING EFFORT..." 

"The Chicago and North Western Railroad, always interested in technological develop-

ments which promise improvement in the efficiency and safety of railway operations, 

participated in the first regular use of very high frequency railway radio. This installation 

went into operation in our Proviso Yards in September, 1940, and continued for over a 

year thereafter. 

We are happy that the technical and operating information secured from this pioneer-

ing effort was subsequently useful to the Army Ordnance Department and to the operators 

of the large Army Ordnance Plants in making their decision to use railroad radio in 

connection with the war effort. 

The case histories provided by the use of radio at Proviso and in the large ordnance 

plants were later to become an important part of the railroad testimony in the Federal 

Communications Commission hearing which brought about the present allocation of 

frequencies for railway use." 

PRESIDENT, 

Chicago and North Western 

Railway System 

When the Chicago and North Western 
Railway conducted its Proviso Yards pioneering of 
high frequency radio for communications purposes, 
some of the present members of the Farnsworth Mo-
bile Communications Division assisted in a technical 
capacity. These individuals, too, were largely respon-
sible for the Army Ordnance Department's first use 
of radio in railway operations. 

These events occurred more than five years ago, long 

before the Federal Communications Commission's 
recent allocation of frequencies for railway use—and 
at a time when the future of railroad radio was fraught 

with doubt, and only one organization was pressing 
for recognition of the railroads' right to frequencies. 

Today, the results of almost a decade of pioneering 
effort and engineering appear in the new Farnsworth 
152-162 megacycle railroad radio equipment—system-
atized equipment designed to guarantee maximum 
availability and flexibility with simplified, low-cost 
maintenance—equipment meeting all of the presently-
established requirements of the Federal Communica-
tions Commission and the Interstate Commerce Com-
mission. Farnsworth Television & Radio Corporation, 
Dept. EI-7, Fort Wayne 1, Indiana. 

FARNSWORTH TELEVISION & RADIO CORPORATION 

Farnsworth Radio and Television Receivers and Transmitters • Aircraft Radio Equipment • Farnsworth Television Tubes • Halstead Mobile 

Communications and Traffic Control Systems for Rail and Highway • the Farnsworth Phonograph-Radio • the Capehart • the Panamuse by Capehart 
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FOR INDUCTION HEATING COILS 

REVERE DRYSEAL TUBE 

Revere Dryseal Copper Tube is ideal 

for fabricating cods for induction 

heating applications. It is pure copper, 

seamless, high in both electrical and 

beat conductivity. Temper, dead soft, 

so it can be easily formed into a coil 

Listen 

by hand cr machine. Sizes from 1/8" 

to 3/4", with .035" wall. Supplied 

in standard 50-foot coils, dehydrated 

and sealed at both ends. Sold by 

Revere Distributors in all parts of 

the country. 

/MIME 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, N. Y. 

Mills. Baltimore, Md.; Chicago, III.; Detroit, Mich.: New Bedford, Mass.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere. 

to Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EDST. 

ELECTRONIC INDUSTRIES • July, 1940 7 



geekse 
FIEC 

M
ACHINING equipment for in-

sulating parts of all grades 

and types—which was greatly 

expanded to take care of war 

requirements— is now at the 

service of Formica customers, 

and the service is as prompt and 

complete as it ever was. 

New and modern tools have 

made quantity production of ac-

curately machined parts easier 

than it used to be. Workers with 

years of experience on just one 

material—who know all the 

"1"1"' • • 

tricks of grinding the tools, 

speeds, feeds and other details 

that mean so much to quick 

satisfactory production, man this 

equipment. 
You can add the Formica ma-

chine shop to your production 

equipment by sending us your 

blue prints for quotations on 

your requirements. Give us a 

detailed explanation of the 

functions of the part and we will 

see that you get the right grade 

for efficiency and economy. 

THE FORMICA INSULATION. ,,C0.. 
,4447' SPRING GROVE AVE. CINCINNATI 

st 

tt 

tt 
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/13,lazing four trails 
to better product control 

Pioneer explorers fought their way across Amer-

ica, blazing single indistinct trails most of the 

way. Today modern four lane highways speed 

motor traffic on its way. 

Alert to the needs of modern industry, North 

American Philips developed high-efficiency 

x-ray diffraction apparatus. And to further the 

efficiency of that equipment the NORELCO four 

window x-ray diffraction tube was introduced. 

Through its use the speed with which 

rials can be analyzed is greatly in-

creased. In many cases the four 

available camera positions make it 

possible to carry on research inves-

tigations and control work at one 

and the same time. 

fReorico 
g. U.S. Pat Off. 

mate-
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ELECTRONIC PRODUCTS 

NORELCO x-ray diffraction equipment has many 

present and potential uses in industrial research. 

In addition this equipment has found an im-

portant place in production control through 

the analys:s of materials before and during 

manufacture. 

The application of NORELCO x-ray equip-

ment to the problems of expanding industry is 

further evidence of the Philips principle of wed-

ding science and productive ability in the elec-

tronics field. 

NORELCO products include: Quartz 

crystals, cathode ray tubes, indus-

trial and medical x-ray equipment, 

fine wire, diamond dies, tungsten 

and molybdenum products. 

NORTH AMERICAN PHILIPS COMPANY, INC. DEPT. D-7, 100 EAST 4Te' STREET' 
NEW YORK 17, N. Y. 
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MORE COMPACT COILS WOUND FASTER 
FORMEX MAGNET WIRE 

AIDS DESIGN ENGINEERS 
SPEEDS MANUFACTURE 

Many design improvements that 
depend on the size, shape, and con-
struction of coil windings are made 
practical by the unusual qualities 
of Formex magnet wire. 

Replacing fibrous-covered wire, 
Formex puts more turns and more 
copper in a given coil cross-section 
area, particularly if square or 
rectangular Formex wire is used. 
Coil shapes requiring "acute-angle" 
bends and other severe distortion 
of the wire can be adopted with 
reduced insulation failure. 

In production, too, you can go to 
higher winding speeds without in-
creasing rejects. Time-saving steps 
in coil assembly that you wouldn't 
dare to use with ordinary magnet 
wire become practical because of 
the toughness of the insulation on 
Formex wire. 

FIRST COST IS LOW 

In most sizes, Formex magnet 
wire brings you these extra design 
and production advantages at lower 
first cost than fibrous-covered wire, 
and only slightly more than plain 
enameled wire. 

Ordering G-E Formex magnet 
wire is the first step toward faster 
winding of better, more uniform 
coils, and long apparatus life. For 

complete information on what For-
mex can mean in savings to you, 
call in your local G-E representa-
tive or write for Bulletin GEA-
3911. Apparatus Dept., General 
Electric Co., Schenectady 5, N. Y. 

f 
Types and Sizes of FORMEX 
Insulation thickness. Formex wire 
is available throughout the entire 
standard range of wire sizes 
with single ( F) and heavy (HF) 
insulation. Triple Formex (TF) is 
available in sizes from 25 AWG 
to 40 AWG, and quadruple 
Formex (QF) in sizes from 8 AWG 
to 34 AWG. 

Round Formex. Round Formex wire 
is supplied in all the standard sizes 
from 8 AWG through 40 AWG, 
and in Ultrafine sizes from 41 
AWG through 44 AWG, and in 
diameters of 0.00175 inch, 0.00125 
inch, and 0.100 inch. 

Rectangular and Square Forme's', 

These two types of Formez wire 
possess all the desirable charac-
teristics of round Formex, such as 
winding space factor, toughness, 
flexibility and resistance to abra-
sion, moisture and shock. It is avail-
able in a wide range of narrowly 
separated sizes, from 100 mils 
wide and 0.025 inch thick (3.50 
ohms per M ft) to 284 mils wide, 
0.180 inch thick ( 0.168 ohm per 
M ft). 

Why Forma magnet wire stands up 
Enlarged photograph showing the ab-
sence of cracks in the insulation of For-
mez magnet wire stretched 20 per cert, 
then wound upon its own diameter. This 
tough wire may be hammered flat with-
out damage to insulation, and shows no 
shelf or heat aging to lower the insula-
tion's initial dielectric strength. Meas-
ured on the repeated scrape abrasion 
tester, Formex is 30 times as resistant to 
abrasion as conventional enameled wire. 

This enlarged photograph shows enam-
eled magnet wire stretched 10 per cent— 
half as much as the Formex wire in the 
top illustration—and wound upon twice 
its own diameter. Note the cracks in the 
insulation, the absence of cracks in the 
Formez wire. 

• Another G-E Achievement Resulting from 
"Full-range" Research An example of G-E full-range re-
search in action is the development of Formex magnet wire. Realizing 
that no major improvement in enameled magnet wire was probable 
as long as drying oils were a principal ingredient, G-E research 
turned to resins. G-E laboratories developed the first polyvinyl-
acetate resin ever to be applied as an insulation for magnet wire; an 
insulation greatly superior, in most important characteristics, to any 
enamel. Full-scale production techniques were developed by G-E 
production engineers. The result is G-E Formez magnet wire; more 
compact than fibrous-covered enameled wire, more "windable," 
and so non-hygroscopic that no further moisture-resistant treatment 
is required. 

GENERAL •ELECTRIC 

1 C) 
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SIL VA MA XEWS 
CIRCUIT ENGINEERING EDITION 

JULY Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1916 

'Wore compact television receivers will be 
made possible by the T-3. 

Much Smaller Sets Possible 

Radical reductions in the size and 
weight of many types of electronic 
equipment are seen as a distinct pos-
sibility arising from Sylvania Elec.. 
tric's development of the extremely 
small T-3 tube. The T-3 is the com-
mercial version of the peanut-sized 
electronic tube of proximity fuze 
fame. 
Tiny as it is, the T-3 tube is char-

acterized by exceptional ruggedness. 
It has a life of hundreds of hours, 
and is ideally suited for operation 
at high frequencies. 

Savings in Space and Weight 

The small size of the T-3 contrib-
uted directly to compactness and 
lightness in the design of radio and 
television receivers and other types 
of electronic equipment. Other fea-

RUGGED ELECTRONIC TUBE TINY ENOUGH 
TO REVOLUTIONIZE DESIGN OF RADIO 
RECEIVERS AND OTHER EQUIPMENT 

Weight-saving features of the T-3 will be 
of special value in air-borne equipnient. 

tures of the tube make possible still 
further reductions in space and 
weight. 

Range of Applications 

The design possibilities opened 
by the T-3 are naturally of greatest 
interest in the case of portable and 
air-borne equipment. However, its 
potentialities are not limited to 
these fields. Write Sylvania Electric 
Products Inc., Emporium, Pa. 

Equipment for motor boats 
and yachts can he made 

smaller and lighter. 

The T-3 tube is shown here 
in its actual size. 

SYLVANIMeELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RA `g TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS. FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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TOP 

FREQUENCY STANDARD 

(60 cycle) for use with 
external power supply 

CENTER 

CHRONOGRAPH 

Records time intervals 

with resolution to .001 second 

BOTTOM 

FREQUENCY STANDARD 

(120 cycles) with 

self-contained power supply 

These tuning forks which include 
new engineering principles, pro-
vide frequencies from 120 to 1,000 
cycles directly with an unquali-
fied guarantee of accuracy to 1 
part in 100,000 over a wide tem-
perature range. (Better than 1 
second in 24 hours). Closer tol-
erances are obtainable on spe-
cial order. 

These tuning fork assemblies are 
available only in single or multi. 
frequency instruments of our 
own manufacture which are de-

signed to test, measure or control 
other precision equipment by me-
chanical, electrical accoustical or 
optical means. 

The dependability of these fre-
quency standards is being dem-
onstrated for myriad purposes 
in all climates and under all 
working conditions. 

If you have need for low fre-
quency standards of exceptional 
accuracy, your inquiries are in-
vited. 

American Time Products, Inc. 1 
580 Fifth Ave. 

Dist. of Western .Elearic & 
• 

Watch - Mas e 

 iNew York, N. Y. 
.it,h-racc li,,orders 
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HIGH POWER 
LOW PLATE VOLTAGE 
The famous Eimac 75T is now available in both high and 
low amplification factor types (75TH-75TL). These excep-
tionally flexible triodes provide a high power output at low 
plate voltage, and require a minimum of driving power. 
These Eimac 75T's are suitable for use as oscillators, ampli-
fiers, or modulators. For example: a pair of75T.L's in a class-C 
amplifier can easily be operated at 500 watts input with only 
1500 volts on the plate. The required grid driving power 
for the two tubes would be only 12 watts. In a class-B modu-

lator, two 75TL's operated within 1500 plate volts will de-
liver 280 watts of audio power, sufficient to more than 100% 
modulate the above mentiened RF amplifier. 
The Eimac 152T has twice the power handling capacity 

and twice the transconductance of the 75T, but less than twice 
the already low grid-plate capacity. At 1500 plate volts, 500 
watts input can be run to a single 152TL, or a full kilowatt 
cart be run to a pair of 152TL's in a class-C amplifier. For 

class-B audio, a pair of 152TL's will deliver 560 watts with 
1500 plate volts. Eimac 152T's are also available in high and 
low amplification factor versions. Literature giving full 
technical information on these triodes available now. Write 

tcday, or contact your nearest Eimac representative. 

Follow the leaders to 

EITEL-McCULLOUGH, INC., 1245 -H San Mateo Ave., Son Bruno, Calif. 
Plant Located at San Bruno, California 

I zport Agents: Frazar and Hansen, 301 Clay Street, San Franciscan, California, U.S.A. 

EIMAC 75T 

POWER TRIODE 

THE COUNTERSIGN OF 

DEPENDABILITY IN ANY 

ELECTRONIC EQUIPMENT 

EIMAC 152T 

POWER TRIODE 

CALL IN AN EIMAC REPRESENTATIVI FOR INFORMATION 

ROYAL J. HIGGINS ( W9A10), 600 S. 
Michigan Ave, Room 818, Chicago 5, 
Illinois. Phone: Harrison 5948. 

VERNER O. JENSEN, Verner O. Jensen 
Company, 26'6 Second Ave., Seattle 1, 
Washington. Phone: Elliott 6871 

M. B. PATTERSON ( W5CI) Patterson 
Company, 1124 Irwin Keasler Bldg., 
Dailas 1, Texas. Phone: Central 5764 

ADOLPH SCHWARTZ (W2CN), 22E) 
Broadway, Room 2210, New York 7, 
New York. Phone: Courtland 7-0011. 

HERB. B. BECKER ( W600), 1406 So. 
Grand Ave., Los Angeles 15,ColiE ornia. 
Phone: Richmond 6191. 

TIM COAKLEY ( WIKKP), 11 Beacon 
St., BesEon 8, Massachusetts. Phone: 

Capitol 0050. 

RONALD C. BOWEN, 1886 So. Hum-

boldt St, Denver 10, Colorado. Phone: 
Spruc.- 9458. 

JAMES MILLAR ASSOCIATES, J. E. 

Joyner, Jr. (W4TO) 1000 Peachtree St., 

N. E., Allonta, Georgia. 



Type TS2A Ceramicon Trimmer 
1.5-7 MMF 3-13 MMF 4-30 MME 
3-12 MMF 5-20 MMF 7-45 

High Voltage Double Cup Ceramicons 
20 MMF-600 MMF 

Cinch- Erie Plexicon Tube Sockets with 
1,000 MMF built in by-pass condensers 

Type 680A High Voltage, High KVA 
Multiple Plate Transmitting Ceramicons 

120 MMF-1,800 MMF 

Feed-Thru Ceramicons 
3 MMF-1,000 MMF 

ERIE RESISTOR has developed 
and manufactured a complete line 
of Ceramic Condensers for re-
ceiver and transmitter applica-
tions; Silver-Mica and Foil-Mica 
Button Condensers; Carbon Re-
sistors and Suppressors; Custom 
Injection Molded Plastic Knobs, 
Dials, Bezels, Nameplates and Coil 
Forms. Complete technical infor-
mation will be sent on request. 

Types 5048, 
Resistors 

10 ohms-22 megohms 

1 Watt 

,gareesma«..— 

Insulated Hi-K Ceramico7s 
271 MMF-5,000 MMF 

Non-Insulated Hi-K Ceramicons 
271 MMF-15,000 MMF 

Type 554 Ceramicon Trimmer 
3-12 MMF 5-30 MMF 
5-25 MMF 8-50 MMF 

Stand-Off Ceramicons 
1 MMF-2,500 MMF 

Disc Ceramicons 
51 MME-7,500 MMF 

Temperature Compensating 
Insulated Ceramicons 
0.5 MME-360 MMF 

Temperature Compensating 
Non-Insulated Ceramicons 
0.5 MMF-1,100 MMF 

GM= 
Types L-4, L-7, S-5 Suppressors 
for Spark Plugs and Distributors 

Button Mica Condensers 
15 MMF-6,000 MMF 

Custom Injection Molded 
Plastic Knobs, Dials' 
Bezels, name plates 

conforms. etc. 
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Anotherirowning Development 
1 All labels 
engraved into 
panel 

Telescoping 
antenna forms 
convenient handle 

Big knobs for 
cold weather 
handling 

New non jamming vern.er doyr far fine au justment 7 Uses W WV as primary stmulard 
Aur io output for audibly detecting bats 13 

BROWNING'S Model S-4 requency Meter was designed 
especially for marine, police, aircraft, fire department, 
and other special service radio operators, who must be 
certain that transmitters are on frequency. 

Completely new, it incorporates all the features that 
supervisors of emergency radio systems have requested 
— plus many new refinements perfected during our war 
experience in designing high-precision radar test equip-
ment. 

For example, we have included a vernier on the new 
laboratory-type scale, permitting reading accuracy to 
one part in one thousand. A telescoping antenna has 
been added to the side of the case. When telescoped, 
it forms a convenient carrying handle. Big, easy-to-hold 

Visual 
determination 
of zero beat by 
cathode ray 
indicator 

Laboratory-type dial with 
vernier gives readability 
to one part in one thousand 

8 Rugged steel callieet aid Ye" aluminum panel 

110-115 AC OC iperatiii — decks AM sr FM 

knobs let you operate the meter with gloves on, in cold 
weather. 

The highest degree of stability has been built into the 
Model S-4 by the use of improved circuits and voltage 
regulation within the unit. FCC requirements of plus 
or minus .00025% accuracy are exceeded by the crystal-
controlled BROWNING Frequency Meter. Using 110-
115 Volt A.C. or D.C. current, it checks both AM and FM 
equipment. 

The S-4 is custom built and hand calibrated for testing 
frequencies in any five bands from 1.5 to 100 mc., ac-
cording to the user's requirements. For additional tech-
nical data and other information, address BROWNING 
LABORATORIES, Inc., Winchester, Mass. 

NW' BROWNING WL A I 1N3  CHESTEROR A T O R IES,   , t AI Ns Cs OA RC PH Ou Rs AE TT TE Ds 
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Only FEDERAL gives you 
2 plus values in... 

FM and TELEVISION 
LEAD-IN WIRE! 

Produced by world's largest 
manufacturer of high frequency 
cable! 

2 Engineered in the same laboratories 
that have put Federal in the 

a forefront in FM and Television r 

FEDERAL'S high frequency cable is rea//y engi-
neered for low-loss signal transmission from antenna 
to receiver . . . the product of years of experience in 
FM and Television. 

It's a solid, polyethelene insulated type . . re-
sisting water, acids, alkalies, oils .,. . won't embrittle 
or age in sunlight. It retains flexibility in sub-zero 
temperatures; and dimensional precision even in hot 
weather. Elliptical cross section enables it to with-
stand twisting and abrasion—eliminates any mois-
ture conduction path. 

Federal's lead-in cable is available to you now, 
in various sizes. Write for complete details. 

Federal lead-ins have dual, stranded con-
ductors. Characteristic impedance for 
commercial telecasts is 300 ohms—capac-
ity per foot is 5 mmf. 

Other types produced for special ap-
plications and experimental work have 
characteristic impedances of 200 and 
100 ohms. 

200 ohm 
line 

100 ohm 
line 

Federal Telephone and Radio Corporation 
E.port D.stribulor Newark 1, New Jersey 
International Standard Electric Corporohon 
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In thousands of plants, design engineers automati to Ohmite 
when rheostats are called. for. They know that the reputation of their 
product rests upon the unfailing dependability of each part that goes 
into its construction — that a product is no better than the component 

parts from which it is built. 

Ohmite rheostats have established a reputation for dependability—for 

unfailing performance day in and day out, under frequent service and 
adverse operating conditions. That's why it will pay yon to standardize on 

Ohmite rheostats for your product. 

Z/F:,'4,eeeee ane-
Spec.al Rheostats gladly 

budt to meet your specifications 



RHEOSTATS for every Need 
Ten Standard Sizes-25101,000 watts 

• You can get a standard Ohmite rheo-
stat for practically any application. The 
Ohmite line of standard rheostats is the 
most extensive available. Furthermore, 
six wattage sizes, in many resistance val-

ues, are carried in stock for immediate shipment. Special resistance values, tapered 
windings, tandem assemblies, and many other variations can be made to order quickly 
at small extra cost. All models are carefully engineered to give long operating life. 
All have the distinctive, time-proven Ohmite features— the all-ceramic construction, 
windings permanently locked in vitreous enamel, and smoothly gliding metal-graphite 
brush. Whatever your needs, Ohmite engineers can provide a rheostat of unfailing 
dependability to meet your exact requirements. 

How to Select a RHEOSTAT 
1 UNIFORM WINDING 

It's easy to choose the right uniformly 
wound rheostat if you have certain basic 
data. Knowing the resistance required and 
the maximum current for the circuit (cir-
cuit current with rheostat shorted out), 
the rheostat wattage can be calculated by 
the formula: W=FR. A standard rheostat, 
the wattage of which is not less than the 
calculated value, can then be selected 
from the Ohmite catalog. If the resistance 
and maximum current are not known, 
Ohmite engineers can calculate them 
from various circuit information you can 
supply about the application. 

2 TAPERED WINDING 

In a tapered winding rheostat the wind-
ing is made up of two to six sections of 
diminishing wire sizes. This construction 

OHMITE 

MANUFACTURING 

COMPANY 

4983 FLOURNOY ST 

CHICAGO 44, ILL 

allows a large resistance change to be 
"telescoped" into a small part of the wind-
ing, thus providing more uniform control 
and reducing over-all rheostat size. 

The design of a tapered rheostat is not 
as simple as choosing a uniformly wound 
unit. Taper-wound rheostats can be se-
lected from the standard designs listed in 
the Ohmite catalog for field control of 
generators, or Ohmite engineers will be 
glad to make specific recommendations. 

Send for Catalog and Engineering 

Manual No. 40 

Write for this Ohmite Cata-

log and Engineering Manual 

on your letterhead. It con-

tains the complete line plus 

a wealth of engineering in-

formation. 

gt11111.1116 3,8.•.‘t t.t1 

3..se Treltt t 

750 WATT 

500 WATT 

300 WATT 

225 WATT 

150 WArT 

100 WATT 
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IT'S SO SIMPLE. One day the bridge club goes with-
out ice cream because a refrigerator broke down. 
First thing they want to know: "What make 
refrigerator is it?" You don't hear them ask: 

"Whose motor is it . . . whose capacitors?" It's 
always: "Whose refrigerator ?" ... or whose elec-
tric iron or radio or whatever it is you manufac-
ture. That, without question, makes you re-
sponsible for every single part that goes into 

your product. 
But ban whispering campaigns? Never! They 

create business for you, too. They can inspire 

CORNELL DUBILIER 
world's larges 11 

APACITORS 
rer o 

MICA • DYKANOL • PAPER • ELECTROLYTICS 

more confidence in a name than a million- dollar 

advertising campaign. 

So when you buy components, they've got to 

be as good as you, yourself, would make them. 

And just as your best bet in hiring an employee 

is the man with the most experience, your best 

buy in components are those offered by the com-

pany that has devoted more years to research, de-
velopment and manufacture than anyone else in 

the field. In capacitors, that company is Cornell-

Dubilier Electric Corporation. 

Our engineers will be glad 
to cooperate with you. Send 
for our catalog. Cornell-
Dubilier Electric Corpora-

tion. South Plainfield 
New Jersey. Other plants in 
New Bedford, Brookline, 
Worcester, Massachusetts 
and Providence, R. I. 
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Sectional view of the ML-889-A, showing 
features typical of Machlett external 
anode tube construction. 

A. Gold-plated contact surfaces 
B. Rugged Kovar grid and filament seals 
C. One-piece high-conductivity copper grid 

and filament support leads 

D. Rigidly- supported grid and filament as-
semblies 

E. Surgically-clean internal parts 
F. Rugged Kovar plate seal 

. G. One-piece anode and shield 

REDESIGNED TO MACH LETT STANDARDS 

For better performance and longer life! ML-892 

HERE is another outstanding example of Machlett's ability to 
apply to the design and manufacture of high-power triodes 

its unique skills acquired in the manufacture of X-ray tubes. 
Remember, those skills were developed through almost 50 years 

of X-ray tube production— and an X-ray tube presents manufac-
turing problems of the greatest severity in the electron-tube art. 
Machlett's ability to solve those problems has resulted in making 
it the largest producer of X-ray tubes in the world. Note these fea-
tures of the ML-892: 

1. Heavy Kovar sections for grid and plate 

seals, instead of feather-edge copper. Re-

sult—greatly increased mechanical strength. 

2. Grid assembly supported by heavy Kovar 

cup, for strength and stable inter-element 

spacing. 

3. Filament assembly greatly strengthened 

to increase life and preserve correct spacing. 

4. All internal parts processed by special 

Machlett techniques which prevent contami-

nation by foreign particles, assuring perma-

nent outgassing. 

5. Tube pumped by unique Machlett con-

tinuous, straight-line, high-voltage process, 

assuring same high standards maintained 

in Machlett high-voltage x-ray tubes. 

• • • 

For complete details of this greatly im-

proved tube, write Machlett Laboratories, 

Inc., Springdale, Connecticut. 

GENERAL CHARACTERISTICS 

ML-892 ML-892-R 

Filament Voltage  22 22 volts 

Filament Current  60 60 amps. 

Amplification 
Factor   50 50 

Maximum frequency 
for full power   1.6 1.6 mc. 

Capacity grid to 

plate   27 30 uuf 
Capacity grid to 

filament   18 18 uuf 

Capacity plate to 
filament   2 2 uuf 

Cooling  Water Air 
3 to 8 400-700 
G.P.M. C.F.M. 

mACHLEI 
APPLIES TO RADIO AND INDUSTRHIL USES 

ITS eYEARS OF ELECTRON TUBE EXPERIENCE 
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Small "butterflies" in 
a convenient variety 
of capacities for VHF 
and UHF. 

Flexible couplings in two 
types— insulated and non-
insulated. 

"AMC," a rugged 
midget for mobile 
and other uses requiring 
great mechanical rigidity. 

o OF 

44, 

ESTARUSNED 1910 

New and i-iproved mechanical 

detchl; superb E lectricc 9 design; precision 

rranufacturing—Three basic 

qualities of every 

HammarlJnd product. 

Write for technical 

bulletins. 

THE HOURLONG MFG. CO., INC., 460 W. 347" ST., NEW YORK N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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A little-known property of Nickel keeps temperatures 
right in the SIMMONS ELECTRONIC BLANKET 

Acting as the temperature-sensitive 

element in an electronic control is a 
new use for Nickel. 

Here's how the job is carried out 

in the Simmons Electronic Blanket: 

In the embedded gridiron pattern 

of heating wires is 355 feet of fine 

Nickel wire. Acting as a "feeler," it 

constantly measures blanket tem-

perature. 

If temperature falls below a 

chosen level, the decreased resist-

ance of the Nickel wire instantly 

transmits a signal to the control box. 
There, electronic tubes amplify the 

signal, making it strong enough to 

actuate a relay that sends current 

through the heater wires. 

Once the chosen temperature has 

been restored, signals from the 

"feeler" wire similarly shut off the 

current. 

Nickel was selected for this job 

because its coefficient of electrical 

resistivity is higher than that of 

any other commercial metal—.0043-

.0050 ( 68-212° F.). But, as so often 

occurs when Nickel or Nickel Alloys 

are used, there were contributing 

advantages. Nickel offers fatigue re-

sistance (needed to withstand re-

peated flexing). Nickel is rustless 

and corrosion resisting (important, 

since the blanket must be wash-

able). Nickel is both workable and 

strong (the "feeler" wire is only 

0.0037" in diameter). 

Remember to investigate Nickel and INCO Nickel Alloys whenever 

you need metals with a combination of hard-to-find properties. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 

NICKEL A\ ALLOYS MINH.* • "K" NONEL' • "S" WNW • "R" MONEE' • "KR" NONE.* • INCONEL* • NICKEL • "L" NICKEL* • "Z" NICKEL* 

RAYON CORE 

NICKEL WIRE 

WATERPROOF 
INSULATION 

COPPER WIRE 

THE HEATING ELEMENT 

Shown above is the heating element of the 
Electronic Blanket made by the Simmons 
Company. Floating in channels inside the 
blanket, it is composed of two conductors, 
each insulated from the other by enamel 
and both covered by an over-all jacket of 
waterproof plastic insulation. One conductor 
is the heating wire. The other conductor, 
consisting of 355 feet of fine Nickel wire, 

acts as a "Feeler" and constantly measures 
blanket temperature. 

Nickel plays an important role in the 
control box, too. For, with 3 electronic tubes 
used, there are jobs that can be done only 

by Nickel... jobs like the anodes, grids, 
supporting rods and lead-ins, which require 

Nickel's great thermal endurance, strength 
and corrosion resistance. 

'Reg, U. S. Pet. Off. 
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Secufity Council Chamber, UMted Nations, Hunter College, New York. Robert Glenn, Inc., Builder, NYC. 

GeJdeîee,,-«Zivéf-a... 
... to the United Nations Security Councii in session, whether by radio, 

by television, or by newsreel, it is listening through the latest in audio facil-

ities. The entire system in the Security Council Chamber, which feeds all 

services, is Langevin engineered, designed and manufactured, with the ex-

ception of the microphones which are Western Electric. 

The Langevin Company 
INCORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 

NEW YORK, 37 W 65 St , 23 • SAN FRANCISCO, 1050 Howard 5t , 3 - LOS ANGELES, 1000 N Seward St , 38 



electrical pipe-line 

Microwaves make their journey from 
apparatus to antenna not by wire, 
cable, or coaxial — but by waveguide. 

Long before the war, Bell Labora-
tories by theory and experiment had 
proved that a metal tube could serve as 

a pipe-line for the transmission of elec-
tric waves, even over great distances. 
War came, and with it the sudden 

need for a conveyor of the powerful 
microwave pulses of radar. The metal 
waveguide was the answer. Simple, 

rugged, containing no insulation, it 
would operate unchanged in heat or 

cold. In the radar shown above, which 
kept track of enemy and friendly 
planes, a waveguide conveyed micro-
wave pulses between reflector and the 
radar apparatus in the pedestal. Bell 
Laboratories' engineers freely shared 
their waveguide discoveries with war 
industry. 

Now, by the use of special shapes 
and strategic angles, by putting rods 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-

TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 

24 

across the inside and varying the di-
ameter, waveguides can be made to 
separate waves of different lengths. 
They can slow up waves, hurry them 
along, reflect them, or send them into 
space and funne‘ them back. Bell Lab-
oratories are now developing wave-
guides to conduct microwave energy 
in new radio relay systems, capable of 
carrying hundreds of telephone conver-
sations simuitaneously with television 
and music programs. 

BELL TELEPHONE LABORATORIES 
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G-E mycalex precision-molded 

for rocket ignitors 
• Here is an experimental redesign 
of the Rocket Ignitor Bushing. 
precision-molded in G-E mycalex 
with a very thin wall section to 
save assembly operations in the 
manufacture of the original com-
ponent. The few parts molded be-
fore the end of the war proved 
successful. And the molded Rocket 
Ignitor Bushing is an example of 
how an intricate part can be 
molded to close tolerances in G-E 
mycalex. 

General Electric engineers who 
solved tough wartime insulation 
problems with G-E mycalex will 
he glad to give you the benefit of 
theii experience. They may show 

you how precision-molded G-E 
mycalex parti can save on your 
over-all insulation costs by elimi-
nating off-size rejects. 
Find out more about G-E myca-

lex — a stone-hard, gray-colored 
material, produced by fusing spe-
cial glass and powdered mica. It 
is now available in standard sheets 
and rods . . . fabricated parts . . . 
parts molded to your own design. 
Send for our new bulletin, "G-E 
Mycalex"—it tells the whole story 
of this unique insulating material. 
Write to Plastics Divisions, T-11, 
Chemical Department, General 
Electric Co., 1 Plastics Avenue, 
Pittsfield, Massachusetts. 

GENERAL 

How The G-E Mycalex Services 

Can Benefit You Now 

You may order fabrication ot sample G-E 
mycalex parts at surprisingly low cost. Test 
them yourself in your own equipment. Then, 
if you decide to specify G-E mycalex, your 
design can be converted to a molding 
process which permits speedy and economi-
cal production runs. 

FABRICATING SERVICE 

MOLDING SERVICE 

Get This Unique Combination of 

Properties with G-E Mycalex 

1. High dielectric strength 

2. Low power factor. 

3. Prolonged resistance to electrical arcs 

4. Chemical stability—no deterioration with 

age 

s. Dimensional stability—freedom from warp-

age and shrinkage 

6. Impervious to water, oil, and gas 

7. Resistance to sudden temperature changes 

8. Low coefficient of thermal expansion 

9 High heat resistance 

Samples Supplied on Request 

ELECTRIC 
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DuMont proudly presents the 

NE1V7joe274 
CATHODE-RAY OSCILLOGRAPH 

SPECIFICATION S 

INPUT IMPEDANCE: Vertical-direct 5 
meg. 60 pf; amp. 1 meg. TO Hori-
zontal-direct 5 meg. 80 pmf. amp. 5 

meg. 30 1.441. 

FREQUENCY RANGE: Sine wave re-

sponse ( at full gain) uniform within 
-2120% from 20 to 50,000 c.p.s., down 

less than 50% 100,000 c.p.s. 

DEFLECTION SENSITIVITY: Amplifiers 
at full gain 0.65 r.m.s. volt in.. direct 

7±.-18 r.m.s. volts in. 

LINEAR TIME BASE: Variable from 8 to 

30.000 c.p.s. Synchronization from ver-
tical amplifier or external signal. 

POWER SUPPLY: 115 volts. 50 to 60 
cycles a.c. Power consumption app. 50 

watts. 

TUBES: Ali tubes, including 5BP1-A 

CRT, included. 

PHYSICAL: Green wrinkle-finish steel 
cabinet with plastic carrying handle. 
Modern design green front panel, 

white characters, black knobs. Height 
:4": width 8 5,6"; depth 198". Weight 

35 lbs. 

CA144001 — IIAV 

o'n 

7e=e4.. 
d 1:* 

•101111•101111. &NM 
reddffla MFaudlIN. 

*  tube. 5- inch cathode-ray 

*  .linear t e-base, 8 jo 
30000 c.p.s. 

* identical 7ertical and 
horizontal amplifiers 
20 to 50,000 c.p.s. 

* provision for inten-
sity modulation. 

* modern design cabi-
net and panel. 

Sciereiltie, you want in a 

general-purpose ostillograph 

• Ifs here - Du Mont s new Type 274 Oscillograph 
—our post-war answer to a long-standing need for 

a good instrument for routine laboratory and pro-

duction testing, and for radio servic-

ing— at a low price of only ...... $9950 

Send for descriptive literature! 
ALLEN B. DU MONT LABORATORIES, INC. 

ALLEN R. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY • CABLE ADDRESS: ALBEEDU, PASSAIC, U. S. 
• •  
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CLEAR BAKING 
INSULATING VARNISH.. 
affords exceptional dip-tank stability and ease of applica-
tion. Applied either by atmospheric dip or vacuum impreg-
nation, this varnish may be cured in conventional gas-fired 
or infra-red ovens. 

Thorough drying and excellent bonding makes PG-4 Clear 
Baking Varnish highly adaptable for use on high speed arma-
tures. It is extremely well suited for all modern types of 
coated wire, such as Formvar, Formex, Glass, Nylon, etc. 

Let us give you further and more complete information on 
SYNTHITE PG-4 Clear Baking Varnish. Write us today. 

t. S. 1..1.T. OFF. 

JOHN C. DOLPH COMPANY 
1060 BROAD STREET • NEWARK 2, N. J. 

Deiii,:s4eee2zrà 
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Type C HIPERSIL cores have made possible marked 
improvements in size, efficiency and weight of small trans-

formers. Now, Type RC HIPERSIL cores make possible 
these same basic advantages at lower cost. 

Type RC HIPERSIL cores are preassembled in the 

same manner as • Type C HIPERSIL cores. They are 

wound and shaped from a continuous strip of steel, solidly 
bonded and then cut into two segments. Tedious stacking 

of separate laminations is eliminated. 

Their lower cost is made possible by simplified manufac-

ture and by the use of tolerances less rigid than for Type C 

cores, but within the limits required for most practical 

applications. 

Type RC cores are furnished in 35 standard sizes, in 

29-gauge thickness only. Write for folder B-3743 containing 

full details. Westinghouse Electric Corporation, P. 0. Box 

868, Pittsburgh 30, Pa. J-70487 

Westinghouse 
PLANTS IN 25 CITES 0,5 ( ES EvEtrW.EXE 

HIPERSIL • CORES" 

- Y3 higher flux-carrying capacity 

• Smaller size and weight 
assembly 

• Faster, lower cost  

For 
Radio and Television Transformers 

• 

Broadcast Equipment Transformers 

• 

Induction Heating Transformers 

• 

Small Specialty Transformers 

*Registered Trade Mark, Westinghouse Electric Corpà 
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ANOTHER NEW 

@i!, enàen 
,ov 

The most significant postwar loud sp?. , ker development yet announced 

is the new Jensen family of Type H Ar!iculcrf, 1 Coa.Mai Speaks. The 

latest member is Model HNP-51, an all ,4eice 5 design -L in which low. 
frequency and high-frequency speakers are employed coaxially in an 

articulated assembly. The 15-inch 1-f cone acts as an extension of the 

h-f speaker horn. The two loud speakers are electrically and acoustically 

coordinated into a system achieving brilliant and natural response larough 

the entire useful frequency range (1-f performance depends upon the 

baffle or enclosure used). Frequency-chviding network has variable control 

in range above 4,000 cycles. 

HNP-51 is recommended for FM receivers, high quality phonograph 

reproduction, television, review rooms, monitoring and home and public 

entertainment generally. 

Coaxial Models HNP-50 and HNF-50 (for manufacturers) and HNP-51 

(for general use), are now nearing quantity production. All Type Jensen 

Coaxials (3 models) are now in production. Write for complete information. 

e 

1SPEAKERS 
WITH SAO   

Ai tlifj 

ermen 

TYPE H SPECIFICATIONS 

MODEL HNP-51 (15- inch) with diN/C0.5 in both 1-f 

and h-f units. Power rating, 25 watts maximum in 

speech and music systems. Input impedance, 570ohms. 

Lis) price approximately $ 125. 

MODEL HNF-50 (15- inch) 14/if/COS design h-f unit, 

field coil in 1-f unit; otherwise same as HNP-51. List 

price approximately $ 115. 

COMPLETE REPRODUCERS. Model HNP-51 Speaker is 

offered in 2 cabinet models to form complete reproduc-

ers. Model -CR" Reproducer employs beautiful Jensen 

Imperial Walnut cabinet. Model "RA" Reproducer 

employs attractively finished general utility cabinet. 

JENSEN RADIO MANUFACTURING CO., 6605 S. 'Laramie Ave., Chicago 38, III. 

In Canada: Copper Wire Producvs, Ltd., 137 Oxford Street, Guelph, Ontario 

eeecialisesk tir Vestrept emel._,Ilaweefrebete g :Fine J./cc-us/1e ereeyinievé 
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ANNOUNCING ANOTHER SANGAMO FIRST! 
PLASTIC 
(oLo 

PAPER TUBULAR 

CAPACITORS 

TWENTY-THREE years 
ago Sangarno was first to announce the de-

velopment of Molded Mica Capacitors. Today 
Sangamo scores again with another "First": 
New Paper Tubular Capacitors which are 
molded in ci thermo-setting plastic. Molding 

in plastic means the same thing in paper 
tubulars as it does in micas — more stable 
capacity values. Other advantages of this 
new molded product are apparent at once: 

all moisture is permanently kept out—capacity 

values are sealed in. This means longer life; 
lower power factor; application at higher tem-

peratures. The molded finish is smooth—less 
susceptible to catching dust. From a cost 

standpoint, too, comes good news: Sangamo 
Plastic Molded Paper Tubulars are priced only 

sligthly higher than ordinary types. Use them 
in all circuits which call for paper tubular 
capacitors. 

HERE IS THE SANGAMO CAPACITOR LINE AND NEW CATALOG WHICH DESCRIBES IT . . 

• MOLDED Paper Tubulars 

• Metal- Encased Tubulars ( Paper) 

• Transmitting Oil- Filled 

• Bathtub ( Oil or Wax- Filled) 

• Diaclor (A Paper Transmitting) 

• Mineral Oil (For E C.laracteristics) 

• Ballast Capacitors ( Paper) 

• Motor Starling, for A. C. and D. C. 

• Tubular Transmitting ( Oil- Filled Paper) 

• Tubular Transmitting ( Diaclor, Paper) 

• Receiving Micas 

• Transmitting Micas 

• Silvered Micas 

• Silvered Mica Buttons 

• Write for new Capacitor Catalog 

ELECTRIC SANG AMOCOMPANY 
SPRINGFIELD • ILLINOIS 
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The Rauland Visitron 

R-6025 is a 10- inch, virtually 

flat face, direct-viewing Cathode 

Ray Tube especially suitable to 

television. The electromagnetically 

focusing and deflection method employed 

allows the screen to be excited by a 

relatively high beam current, insuring 

good contrast with excellent focus. 

Spec;fications of the Rauland Visitron R-6025 

Heater Voltage 6.3 A. C. or D. C. 

Heater Current 0.6 amp. 

Focusing Method Electromagnetic 

Deflection Electromagnetic 

Deflection Ange 50 degrees 

Screen Phosphor P4 

Bulb Diameter (Max.) 10'/8" at screen end 

Length (Max.) 173/8” + 343 ft 

Base Small Shell Duodecal 7 Pin 

Anode Volts (Max.) 11,000 

Anode Volts (Operating) 8,000 
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Jed CO SIT BACA' AM RELAX • • 

... when Adlake Relays are on the job! cp 
- 

o ir -VES . . . with an Adlake Relay handling the control job, you can 
sit back and relax. Because Adlake Plunger-type Mercury Relays 

are dependable and tamper-proof! 

Control is fully automatic. No servicing or periodic cleaning needed. 

Contacts hermetically sealed in metal or glass cylinder— not affected 
by dust, moisture, or temperature! 

Mercury-to-mercury contact — no burning, pitting, or sticking. 

Positive, noiseless, chatterless, and arcless! 

Armored against impact and shock—use for either stationary or 
moving equipment! 

There's an Adlake Plunger-type Mercury Relay for every job! Send 
today for interesting, free bulletin. All types described in detail. 

No obligation. 

ren.Y7  

Fe-

HOW ADLAKE RELAYS WORK 

ENERGIZED—Coil C pulls plunger P down into Mercury now fills thimble T, is completely leveled 

mercury M. Mercury thus displaced enters thim- off and mercury-to- mercury contact established 

ble T through orifice O. Inert gas in thimble between electrodes E and EE. Degree of porosity 

gradually escapes through ceramic plug CP. of ceramic plug CP determines time delay. 

111E 11111IS & nESTLIKE (1(1111'111 
ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK • CHICAGO 

Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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INTO YOUR 

RADIO AND ELECTRONIC 

EQUIPMENT SPECIFICATIONS 

Economical, trouble-free transformer performance is impor-

tant to every user. And the savings of unnecessary trips, de-

lays and replacements are important to every manufacturer 

and dealer of radio, radar, television and electronic devices. 

Jefferson Electric Transformers incorporate advancements 

in engineering design, with production methods and control 

to insure high uniform quality. 

The superiority of Jefferson Transformers is based on 

such vital and fundamental quality characteristics as: im-

proved steel to reduce electrical losses; advanced methods 

of using carefully selected iron for laminations followed by 

Jefferson's own process of annealing; improved compounds, 

materials and impregnation methods to provide greater 

resistance to moisture, extreme heat and cold. 

In addition to these features, full control over all manu-

facture, assembly and inspection insures that every Jefferson 

Transformer is laboratory correct whether ordered in small 

lots or hundreds of thousands. 

When making transformer replacements or considering 

new installations— select your transformers from the Jeffer-

son Electric Line ... JEFFERSON ELECTRIC COMPANY, 

Bellwood (Chicago Suburb), Illinois. /n Canada: Canadian 

Jefferson Electric Co. Ltd., 384 Pape Avenue, Toronto, Ont. 

TRANSFORMERS 
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WE STICK TO 
A rt 

Hr • r • r •• 

For more than 20 years we have adhered to 
our one specialty: the fabricating of sheet 
metal cabinets and other non-functional parts 
of electronic, electrical and mechanical 
apparatus. 

We do this one thing with the pride of master 
craftsmen. Never have we been tempted to 
manufacture any complete products or assem-
blies. Ours always was and will continue to 
be a highly individualized service. 

During the war years we never worked in an 
unfamiliar field. Consequently those years im-
proved and intensified our specialized skill 

KA R 

and knowledge . . . expanded our facilities, 
but did not divert or split our interests. 

Hence we have no reconversion problem. 
We're not switching over to any other form 
of manufacturing. 

Our vast accumulation of dies and tools is 
available to save you special die costs. We 
offer custom craftsmanship to exact specifica-
tions, at "ready-made" economies. Try us for 
extra value in rugged construction and stream-
lined beauty. 

ANY METAL • ANY GAUGE • ANY SIZE 

ANY FINISH • ANY QUANTITY 

METAL PRODUCTS CO.,INC. 
126 30th Street, Brooklyn 32, N. Y. 

egesb»n vtafeemen neheeet,ifietai 
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- ISOLATED IN A LITTLE WORLD ALL ITS OWN 
'91711,18110egerers— 

METER INSTALLED 
WITH MOUNTING 

AN accurate meter is a sensitive mechanism, 
and a sensitive mechanism is also a delicate mechanism. 

It can't stand the buffetings of vibration, and continue 

its normal functioning. Yet some of the most impor-

tant services that meters render must be rendered in 

the midst of chaotic disturbances. 

The Lord Meter Mount creates a new environ-

ment, an environment of peace and quiet in the midst 

of turbulent vibration, for the sensitive and delicate 

instrument, a little world of its own that is limited by 

the soft circular cushion of rubber that surrounds it. 

It goes on quietly registering speed, or altitude, or 

temperature, or amperes, with self-possessed efficiency. 

Every genuine Lord Mounting 
carries the nome "LORD" 
embossed in the rubber or in 
raised letters on the forgings. 

weed 

In a generation of pioneering vi-

bration control we have solved thou-

sands of vibration problems which 

have come to us. The problem which is 

new to you may be old to us, with the 

data in our files and the product in our 

ine to meet it. If it's a new problem, 

remember that every problem was new 

when we started. We'll find a solu-

tion, and if necessary we'll make a new 

product to put it into effect. 

IT TAKES BONDED RUBBER Toe Seat TO ABSORB VIBRATION 

LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 

SSSSS REIM: Sel 

MEW YORK - TOO MADISON AWL. 

CMICA00 SZO N. MICHISAA • 
DETROIT • - 7310 WOODWARD AIM. 

SURSANK. CAL. - 245 IL OLI‘d 

RAILWAY L Mmet• tu•MMIIRMIS 
TORONTI. CAN 

Originators of Shear Type Bonded Rubber Mountings 
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CAPACITORS 
... engineered by AEROVOX 

Aerovox Series 26 stack-
mounting Hyvol impreg-
nated and filled capacitors 
in ratings up to 150,000 v. 
Laminated bakelite cases. 
Cast-aluminum terminal 
ends. 

Aerovox Series 20 Hyvol im-
pregnated and filled capacitors in 
ratings up to 50,000 v. in hermet-
ically sealed welded steel cases. 

ç--•,-1__e lie 

s th 
capacitors on e larges, as well as others 

Aerovox units have the extra 

stamina that znakes them last. 

Decades of specia/ization pro-

vide an  second experience background 

/o none in  ./et/Is solving all 

unexcelled pioduc-

kinds of capacitor prob-
; 

lion facilities assure QtrAL- . 
/TY as well as qu antity. 

Aerovors are 
.,.. lerall ox Capacit y engineered for 

Submit your capacitor problem. 

The tougher the better! Write 

for literature. 

• For th 
ice ose extra-severe-serv-application 

t their individual app/ications. 

Special e multi-layer capacitor 
, tissues . . . long-life, non-in-

narrenablIly-vol impregnant 

and fill...constant filtration and 

testing of iznpregnant as regular 
production routine... 

evacuation and imp thorough 
reg • • • positive hermeticnation 

— these facts of Ae sealing 

ox craft 
free servic rov s-

e. 
rnanship spell long, trouble-

Aerovox capacitors 

finer capacitors in daily 
use spea.k for thernsélves. 1Vo 

are b uilt Aero-vox engineers 

meet your most stand ready to 
Meets. severe require-

FOR RAD10..ELECTRONIC AND 

INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 

SALES OFFICES IN ALL PRINCIPAL CITIES • EXPOtt: 13 E. 40th ST., NEW YORK 16, N. Y. 

Cable: ARLAB' • In Canada: AEROVOX CANADA LTD., HAMILT ON. ONT. 
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FOR DIRECT MEASUREMENT 

of GAS PRESSURES 
from 10-i to 10-5 mm 

SYLVANIA 

Thermocouple 

Tube R1100 
Thermocouple Tube R1100,used 
in conjunction with a suitable 
microammeter, permits the di-
rect measurement of gas pres-
sures over a range from 104 to 
10-5 mm. With proper care, 

readings with an accuracy of ±5e/c may be obtained. 

Tube uses a special heater filament, center point of 
which is the hot junction of a thermocouple. Changes 
in gas pressure affect the thermal conductivity of the 
gas, resulting in a change of junction temperature. 

Type R1100 must be calibrated for each gas measured. 

Tube is used as a pressure gage and leak detector in 
evacuating apparatus. It is supplied with open tip for 
sealing into apparatus. 

TYPICAL CIRCUIT 

Tube connections are shown in the diagram below. Heater 
pins 1 and 4 are connected through resistors to 3-volt 
battery. Thermocouple pins 2 and 3 are connected to 
microammeter terminals. 

For maximum reliability and stability, installation 
should be shielded from sources of radiant heat and 
from air currents. 

SYLVANIA 

Pirani 

Tube R1111 
The Pirani Tube provides a means 
of obtaining rapid, continuous 
readings of gas pressures over a 
useful range from about 104 to 
10-5 mm. With proper care, read-
ings with an accuracy of -±5e/o 
are obtained. 
Type 1111l1 is used as a pres-

sure gage and leak detector in 
evacuating apparatus, and in 
automatic pressure control and 
recording equipment. 

TYPICAL CIRCUIT 
The R1111 is best employed in 
matched pairs in a bridge circuit 
(see diagram below). One tube is 
cut and sealed directly into sys-
tem under test. The second com-
pensates for variations in voltage 
and ambient temperature. Tubes 
should he mounted close together 
so that they will be equally af-
fected by ambient temperatures. 

Installation should be shielded 
from sources of radiant heat and 
from air currents. 

B 6-volt battery R, 5 ohms 
M, 0-1 ma R. 0-50 ohms 
M, 0-150 ma V, R1111 (Open 10 5r.tent) 
RI 5 ohms V, R1111 (Compensator) 
R3 5 ohms 

Sylvania invites inquiries on Thermocouple Tube R1100 and Pirani Tube R1111 

SYLVANLVVELE,CTRIC 
Electronics Division . . . 500 Fifth Avenue, New York 18, N. Y. 

MAKERS OF ELECTRONIC DEVICES; RADIC TUB:S. CATHODE RAY TUBES; FLUORESCENT LAMPS, IFIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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THORDARSON 
M EISSNER 
RADIART 

THORDARSON 
TRANSFORMERS 

• For all requirements ... communications, sound 

amplifier, industrial, experimental and amateur. 

TRU-FIDELITY AMPLIFIERS 

• Advanced tone compensation, conservative rat-

ings, multiple input channels, low hum level, etc. 

MEISSNER 
COMPONENTS 

• Standard, plastic and Ferrocart transformers; an-

tenna, R. F. and oscillator coils; accessories. 

SERVICE INSTRUMENTS 

• Meissner Analyst...a complete servicing instrument; 

Signal Calibrator.., self-contained and portable. 

RADIART 
VIBRATORS 

• Exact duplicate vibrators, individually engineered, 

...long life, low noise level, minimum interference. 

RUST- PROOF AERIALS 

• A complete line, newly designed to fit all cars... 

cowl, hood and under hood types. Many exclusive 

features. 

w 

ELECTRONIC DISTRIBUTOR AND INDUSTRIAL SALES DEPARTMENT OF 

MAGUIRE INDUSTRIES, INCORPORATED 
936 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 

CABLE ADDRESS"MAGINDUS" 
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BEMIS 
INDUSTRIAL 

- POWER TUBES .„ Built to perform better 
FEDERAL'S 7C25 is especially designed 

for hard working conditions. It with-
stands not only the abuse of extreme load 

variations in electronic heating opera-

tions ... but mechanical deterioration as 
well. 

Widely spaced, unusually tough fila-

ment and grid elements, positioned with-

out ceramic insulators, resist shocks and 
constant vibration from adjacent ma-

chinery. In addition, electrical ratings are 

conservative, with a wide margin of safety 
... insuring still further the long, trouble-

free service you can expect from this tube. 

In 37 years of Federal tube making 

and research, longer tube life has always 

been a prime objective. Federal's success 

in the 7C25, as well as in a broad line of 

rectifying and transmitting tubes, means 

lower tube costs to you. Write for your 

copy of Federal's 68-page Handbook of 
Ube Operation. 

5KW Dielectric Heating Unit manufactured by 

Illinois Tool Works, Chicago. Two Federal 7C25 
Tubes are more than ample to produce the 

rated output of this unit. 

and last longer 

... in industrial electronic 
equipment such as this 5KW 
dielectric heating unit 

TECHNICAL DATA FOR TYPE 7C25 
Filament Voltage   11.0 volts 
Filament Current   27.5 amps. 

Maximum Ratings for Maximum Frequency of 50 Mcs 
DC Plate Voltage  50 DC Plate Current 4120 volts 5 amp. 
Plate Dissipation 2500 watts 

Overall Height App. 7 inches 
Maximum Diameter  
Supplied with 6" flexible copper leads, 2 on each terminal. erminicnhaels. 

2)ipe of Cooling Forced-air 

Federal Nephew and Radio Corporation 
Export Dtstnbutor: Newark 1, New Jersey 
International Standard Electric Corporation 
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For Better Remote Broadcasts ... 

...Complete in One Package! 
The light weight, small size, a-c or battery operated Collins 12Z remote 

amplifier is a modern contribution to the furtherance of high quality 

remote broadcasts. Its frequency response of 30-12,000 cps 1.0 db and 
noise level of more than 55 db below program level are in keeping wtth 

high fidelity AM and FM standards. 

The 12Z features excellent performance, program protection, and con-
venience. Stabilized feedback maintains program quality over a wide 
variation of operating conditions. The self-contained batteries are con-
nected automatically should the a-c power source fail. If the program 

line should fail, a twist of a knob connects a second line. The four micro-
phone input channels have individual attenuator controls, in addition to 
the master control. The large, illuminated VU meter reads output level 

or operating voltages. 

Complete in one package, the equipment weighs only 40 pounds and 

can be carried readily by one person. Transportation and set-up prob-
lems are reduced to a minimum. Maintenance is greatly simplified 
through advanced chassis design. Write us for full information. 

Collins Radio Company, Cedar Rapids, Iowa 

11 W. 42nd St., New York 18, N. Y. • 451. S. Sprino St., Los Angeles 13‘ Cal. 

FC R BROADCAST QUALITY, IT'S... 

Specifications: 

Mixing channels: four 

Gain: approximately 90 db 

Frequency response: 30-12,000 cpsl.0 db 

Noise level: more than 55 db below program 
level 

Distortion: less than 1% from 50-7500 cps 

Input impedance: 30/50 ohms. 200/250 
ohms an special order 

Output impedance: 600 ohms (150 ohms 
available) 

Power output: 50 milliwatts (+ 17 dbm) 

Power source: 115 volts a-c, or self-contained 
batteries 

Batteries: standard types, easily obtained 

Weight: 40 lbs. complete 

Size: 14,Ire w, 11 12" h, 8%" d 
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LATEST I H. W. 

Communication TR11115MITTER 
Aaectiote 

TEMCOMATIC Frequency Selection 

and DEWEST TETRODE TUBES 
Designed for point-to-point commercial service the new Temco 

1000-J6 is conservatively rated at 1 (.W. output for phone and 

CW on 6 crystal controlled frequencies from 2 to 20 megacycles. 
Its most outstanding feature—TEMCOMATIC Frequency Selection 

representing a major contribution to radio communication. 

This new, exclusive Temco system combines and improves 
upon the best and most desirable features of several earlier 

automatic frequency select.on systems. The operating 

mechanism is remarkably simple and foolproof in its 

conception and construction. By turning a selector 

switch to the pre-set frequency desired, switching is 
accomplished in a second cr two— automatically and 

dependably. You turn the switch . . . the transmitter 
does the rest. 

Paralleling this long souaht for improvement is the 

use of the latest type tetrode tubes in the power am-
plifier-2 type 4-250A's. The lower driving power 

characteristic of these new tubes permits great sim-
plification of the preceeding exciter stages. 

Servicing, heretofore a serious and objec,ionable 

drawback of other systems. has been reduced to a 
negligible m;nimum. The handsome, dignified appear-
ance of the 1000-J6 reflects the excellence of its elec-

trical design. Let us tell you more about this finer 
post-war transmitter that hrs everything. Write for 

Bullet;n T-6 today. 

TEM CO ENGINEERS 

COMPLETE INSTALLATIONS 

FROM TRANSMITTER TO CONSOLE 

TRANSMITTER EQUIPMENT MFG. CO., INC. 
345 HUDSON STREET • NEW YORK 14, N. Y. 
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ill Many brilliant projects have been started with a K & E Slide Rule and the back 

of an old envelope. But between a new conception and its practical execution 

of the vital links are always the engineer and the draftsman. For through their 

techniques they construct the project on paper with unmistakable clarity and 

precision. In this their drafting instruments and equipment become part of their 

own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 

have been partners in creating the greatness of America, in making possible 

our nationwide railway system, giant airports, fine radios for nearly every home 

... So universally is K & E equipment used, it is self-evident that every engineering 

project of any magnitude has been completed with the help of K & E. Could you 

wish any surer guidance than this in the selection of your own "engineering 

partners"? 

In slide rules especially, you will fund K & E precision invaluable. For it not 

only brings you a slide rule that is a joy to 

use, but it adds to your confidence in making 

pa rtne rs i n c reati ng every calculation. You will find Don Herold's 
booklet, "How To Choose A Slide Rule", 

amusing and very helpful. Write on your 

letterhead to Keuffel & Esser Co., Hoboken, N. J. 

Drafting, Reproduction, 
Surveying Equipment 

and Materials, 
Slide Rules, 

Measuring Tapes. 

...the world's 
safest trains 

KEUFFEL & ESSER CO. 
EST. 1 S 67 

NEW YORK • HOBOKEN, N. J. 

CHICAGO • ST. LOUIS • DETROIT • SAN FRANCISCO 

LOS ANGELES • MONTREAL 
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Largest MYCALEX....„ 
Part 

Ever Molded 

MYCALEX CORPORATION OF AMERICA 

SS 

• 
• 

This cross section of a MYCALEX-to-metal molded component part was made for one 
of the country's leading manufacturers, and is the result of close cooperation between 
the customer's and our own engineering staffs. It exemplifies a new development in 
the molding of MYCALEX 410 with metal to form a hermetic seal. 

The objective was to take advantage of the low loss factor and other desirable 
properties of MYCALEX 410 to produce a rugged bushing assembly in a single 
molding operation. 

A difficulty was presented by the extremely long and branched path which the 
MYCALEX 410 had to follow. Total charge of MYCALEX 410 was 7 pounds, while the 
metal weighed 6 pounds to make a total weight of 13 pounds. 

The MYCALEX and metal were sealed into one closely-bonded integral part, held 
to extremely close dimensional tolerances. 

For more than 27 years MYCALEX has met and surpassed the most exacting needs 
engineers have been able to devise from year to year. MYCALEX 410, together with 

our highly perfected methods of molding it, is the greatest advancement in this high 
frequency low loss insulation to date. 

Our technical staff is at your service. What is your problem in low loss insulation? 

"Owners of 'MYCALEX' Patents" 
Plant and General Offices, CLIFTON, N. .1. Executive Offices, 30 RCCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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EDAM 
Including INDUSTRIAL ELECTRONICS 

O. H. CALDWELL, EDITOR * M. CLEMENTS, PUBLISHER * 480 LEXINGTON AVE., NEW YORK ( 17), N. Y. 

Automatic Heating 

It is encouraging to see the trend of the ever-broad-
ening scope of automatic and semi-automatic feeding 
mechanisms which are being used with electronic 
heating units. No other type of heat fits so definitely 
in the production line for many soldering, brazing and 
heating operations. In many cases "product flow" from 
raw material to finished article is now a smooth con-
tinuous progression. Perhaps more than any other ap-
plication, induction and dielectric heating is showing 
industry what the vacuum tube can do. 

Electronic High-Speed Pilot 

Already aviation designers are talking about airplane 
speeds of 1500 to 3500 miles per hour—speeds which 
appear someday feasible with jet propulsion. But the 
unsolved problem will be the navigation of a ship 
moving at such incredible velocities. 

Electronic devices offer the only solution. Human 
reactions are far too slow; any slight delays or errors 
would throw the pilot hundreds of miles off course. 
An electronic device that observes, computes and steers, 
all automatically, will be needed if jet possibilities are 
to be realized. 

Fitting Electronic Methods to Industry 

Many reasons have been advanced to explain why 
the communication side of our electronic growth is 
expanding so much more rapidly than is the indus-
trial. However, most of us forget that when the elec-
tronic engineer moves into the industrial field he is 
leaving a world in which he has long been king. In 
communications he could roam at will, making his 
own rules and guiding his own conduct. With indus-
trial applications, his ideas and designs must for the 
first time fit into already established production lines, 

quality test procedures, and inspection setup. Per-
haps this new strangeness could, be quickly bridged 
with greater liaison between electronic engineering 
and production-management groups. 

Hurrah for the Eniae 

The "electronic numerical integrating and comput-
ing" machine illustrated in this issue is really the 
answer to the dreams of arithmetic haters. Its power 
to free inventors, scientists and engineers from the 
stupefying drudgery of endless repetitive computations 
is fabulous. About 1000 times as fast as the last M.I.T. 
differential analyzer, it promises, if made generally 
available, to end forever the work of calculating mathe-
matical tables, complex structural stress relations, 
abstruse motions of bodies, both earthbound and 
astronomical. And above all, it will save vast quanti-
ties of materials which are now added to machines, 
structures and designs as large safety factors because 
exact calculations have been too involved. 

TV Color Standards Notv? 

Ardent color-video advocates who have been so en-
thusiastic about setting up immediate permanent 
color-TV standards have been taken aback by the 
suggestion casually made by CBS' Dr. Goldmark be-
fore a recent SMPE session that "there are certain 
advantages" to a 24-frame, 144-field (3-color, inter-
laced) system and that comparisons are now being 
made with CBS' present widely-publicized 20-frame 
120-field system. To convert, would not be a simple 
change, since it involves details in perhaps one half 
of the circuits. The mere suggestion that improve-
ments might be developed would seem to take most 
of the punch out of previous arguments that imme-
diate color-TV standardization is possible. 

*********************************** 

With This Issue— 

TROUBLE-CHART of FM-TELEVISION INTERFERENCE 

As the new FCC allocations for television and FM get into operation, mo-e serious interference is developing than was 

apparently foreseen by the FCC engineers and their industry advisors. A valuable chart showing possible sources of such 

channel interaction and interference, compiled by Dr. T. T. Goldsmith of DuMont Laboratories, Passaic, N. J., is furnished 

as a supplement to this issue which also contains a full text discussion of the allocation problem in the TV- FM region. This 

chart will be found of incalculable usefulness to station engineers and receiver designers in these fields, as an aid to 

avoiding hitherto unforeseen operating conflicts and interference. 

lc* ********************************* 
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ONE TUBE ma ONE RELAY 
By VICTOR WOUK* 
Research Engineer 

Westinghouse Electric Corp., East Pittsburgh, Penna. 

By resistance capacitor arrangements in the grid and 

plate circuits, one tube will gire multiple intervals 

e Electronic timers utilizing one 
electron tube and one electromag-
netic relay commonly are designed 
to control the length of only one 
time interval, or to determine the 
duration of only one electrically 
controlled process. However, one 
tube and one relay also can be used 
in a timer to control the lengths 
of more than one interval, and 
thus can serve to time a sequence 
of operations. 
The basic circuit of single-inter-

val electronic timers is shown in 
Fig. L Before the timing opera-
tion is started, the thyratron is 
held non-conducting by the nega-
tive grid voltage. The timing proc-
ess is initiated by the opening of 
Switch SI, after which operation 
the thyratron remains non-con-
ducting due to the negative grid 
voltage maintained by the charge 
on capacitor CI. 
The charge on CI begins to leak 

off through resistance R1 after S1 
is opened, and the magnitude of 
the negative grid voltage decays in 
an exponential manner with time, 
as is illustrated in Fig. 1. When C1 
has discharged to the grid firing 
voltage et, the thyratron fires, and 
the relay pulls in. The time inter-
val, "t," equal to the interval be-
tween the opening of S1 and the 
firing of the thyratron is deter-
mined by R I, C1, the initial voltage, 
E., on C1, and tube characteristics, 
and is given by 

t = RIC I In (-E2) f I 1 
ef 

In adjustable interval timers, R1 or 
E. is varied for different timed in-
tervals. 
The circuit of Fig. 1 is schematic, 

and the circuits of commercially 
available electronic timers differ 
from it in many details. For exam-
ple, a hard vacuum tube, instead 
of a thyratron, may be used. In 
this case, relay characteristics enter 
into the determination of "t." Or, 
upon operation of the timing 
switch, the tube may be conduct-
ing and the relay actuated, drop-
ping out after the timed interval, 
instead of pulling in after the 
timed interval. The relay may be 
operated from an ac supply if Co 

RE LAY IN 
OUT  

THYRATRON Oit 

E1, VOLTS 

(-) 

E0 

Fig. lb—The mode of operation for the time 
just after throwing the starting switch 

TINE --•• 

FIRING VOLTAGE 
OF THYRATRON 

and Ro, in Fig. 1, are added. In any 
single-interval electronic timer, no 
matter what the details of con-
struction may be, an electron tube 
controls an "in-out" sequence of a 
relay, and contacts on the relay 
serve to control an "on-off" proc-
ess, timing either the "on" or "off" 
period. 
The controls that can be effected 

with this simple timer are quite 

Fig. 1—Basic circuit of a typical electronic interval timer. 

SI 

BIAS VOLTAGE 

SUPPLY EI0 E 

CI 
R1 

• RELAY COIL 

Ce / Re 
POWER 

/ • SUPPLY 
FOR A.C. POWER iSUPPLY APPLICATION 

*At present with North American Philips Co., Inc., Dobbs Ferry, N. Y. 

numerous, according to the num-
ber of contacts on the relay. How-
ever, the usefulness of the simple 
electronic timer of Fig. 1 is limited 
by the fact that after the timed 
interval the relay pulls in and stays 
in, or drops out and stays out, until 
some resetting operation is per-
formed manually. For multiple-
interval or multiple-sequence tim-
ing, two or more relay circuits of 
the type of Fig. 1 usually are em-
ployed, with the operation of the 
first starting the operation of the 
second, the operation of the sec-
ond starting that of the third, etc., 
and with complicated interconnect-
ing circuits for proper control. 

It is possible to obtain multiple 
interval timing using only one elec-
tron tube and one relay by means 
of special resistance-capacitor ar-
rangements in the grid and plate 
circuits of the tube. 

"Plate-throttle" timer 

If a capacitor and paralleled re-
sistor are added in series with the 
relay coil, in the basic circuit of 
Fig. 1, then a simple, reliable two-
interval or two-sequence timer is 
obtained in which the two inter-
vals may be individually adjusted. 
This two-interval timer, illustrated 
in Fig. 2, has the two intervals con-
trolled independently by R1 and Ro. 
The operation of the system is as 
follows: When the control switch, 
Si, is opened, the voltage on the 
thyratron grid falls off at a rate 
determined by R CI. As long as 
the voltage on CI is sufficiently 

Fig. 2— The circuit of the so-called " plate- throttle" timer producing 
the two timed intervals 
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MULTI-TIME CIRCUITS 
negative, the thyratron does not 
fire, and the relay is unenergized. 
When El falls to a low enough 
value, T1 fires, energizing the relay. 
This marks the end of the first 

timed interval, tl, and the opera-
tion to this point is identical with 
that of the simple timer of Fig. 1. 
The presence of Co alters the fur-

ther operation considerably. If Co 
were not present, the current 
through T1 would be constant after 
the tube fired, and the relay would 
remain pulled in. However, since 
unidirectional current is flowing 

through Co, it charges up and re-
duces the current that can flow 
through the tube and relay, thus 
"throttling" the plate current. If 
this current ever falls to a suffi-
ciently low value, id, the relay drop-
out current, then the relay even-
tually • will drop out, even though 
the thyratron is still conducting. 

Accordingly, after the control 

switch is opened: 
(a) relay operation is delayed for 

adjustable time interval, t1, 
determined by ( 1) ; 

(b) relay operated for adjustable 
time interval, t2, determined 

by 5; 
(c) relay out and thyratron fir-

ing, until system is reset. 

Ip 

\ IF Ce WERE NOT IN 
CIRCUIT 

1.1.1 -*Y.- t 2 

RELAY N 
OUT 

THYRATRON   
OFF 

Fig. 3—The time variation curves of plate cur-
rent in the double timer circuit of Fig. 2 after 

opening switch S, 

Fig. 3 illustrates the manner in 
which the plate current, Ii,, flowing 
through the relay, varies with time, 
if E., is a de supply voltage. The 
corresponding relay sequence oper-
ation is also shown. The steady-
state plate current, Ir.„ is given by 

E- Et  
I ( 2 ) 
Ps R2 + Rr 

where Ft, is the resistance of the 
relay. If I„ is less than id, the 
relay drop-out current, then the 
relay will eventually drop out, after 
a period t2. This drop out will take 

place if 

TIME 

E - E > t _ R. 
2 

id 

( 

This criterion is obtained by setting 
I„, = id in ( 2), and solving for R.. 
If R. is less than the value specified 
in (3), then the relay will never 
drop out, and the control of the 
circuit of Fig. 2 will be identical 
with that of Fig. 1. 

It may be shown that, neglect-
ing the inductance of tile relay, 

ip 

Es — Et[ i 

R 2 + R r 

( 4) 

R + ,  where X = ' 
R 2 R rC 2 

Therefore, the time required for I„ 
to drop to id, that is, the value of to, 
is determined by 

2 =  R2R rC t 2 ( 5 ) 

R 2 + R r 

d(R 2+R e)_ 

r E - Et 

Expression ( 5) is complicated, but 
an analysis will reveal that as R. 
is decreased from 00, the time in-
terval to is increased. The variation 
of IT, and t2 for different values of 
R. is shown in Fig. 4. This increase 

ES- Et  Ip • 

R5 

DECRE•31140 

os • 0 

TINE 

Fig. 4—A plot of curves for eq. 141 showing 

variations of circuit current and time with 

changes in 12, 

of timed interval length with de-
crease of control resistance is the 
reverse of the method of control 
usually encountered in RC timing 
circuits. As R2 is decreased from 
00 to the value given in (3), then 
t2 is increased from a minimum of 

E - 
t 2 = R2C2 1np Et 

Rrid 
( 6 

to a maximum of t2 = 00 

Further decrease of R2 below the 

value given in ( 3) has no effect on 
to, since the relay can no longer 
drop out. To decrease to below the 
minimum given by (6), C. can be 
decreased, or series resistance may 
be added to the relay circuit, al-
ways keeping above the pull-in 
current for the relay. 

The source Eb in Fig. 2 can be 

alternating voltage, instead of a de 
power supply, and the circuit will 
operate just as well to give a dou-
ble-interval timing operation. As 
is common practice in relay cir-
cuits using electron tubes and ac 

supplies, a capacitor, C3, is shunted 
across the relay coil to provide 
holding current during the tube-
off period. The resistor R3 is need-
ed to limit the surge of current 
through the thyratron when the 
tube initially fires. These addi-
tional circuit elements are shown 
dotted in Fig. 2. It is very dif11-
cut to make exact calculations for 
to in this case.I However, it has 
been found that using the value 
.636 for Et, in ( 5) gives a good 

approximation of t2. 

The circuit of Fig. 1 operates 
equally well with a hard vacuum 
tube or gas-filled type. However, 
the double-interval timer of Fig. 2 
must utilize a thyratron. If a hard 
vacuum tube were used, then the 
current flowing through the relay 
after the RiCi bias had dropped 
below cut-off, though not sufficient 
to pull in the relay, could charge 
up Co sufficiently to prevent I, from 
ever reaching pull-in current. Ac-
cordingly, the relay might never 
operate, despite the fact that the 
voltage across RiCi had dropped to 

zero. 

The first timed interval, t1, can 
be controlled reliably from a few 
cycles to three and a half minutes. 
For t2 greater than five seconds, Co 
must be so large that only electro-
lytic capacitors can be used con-
veniently. The leakage resistance 
of the condenser must then be 
considered in R2. 

It is found experimentally that 
the second time interval is control-
lable reliably from 4 cycles, at 60 
cps, to 10 seconds. The variation of 
drop-out current of the coil from 
operation to operation, and the in-
stability of the leakage resistance 
of the electrolytic condensers, make 
operation below and above these 
values rather inaccurate. Of course. 
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after an extended period of disuse, 
the electrolytic capacitor must be 
reconditioned before it may be used 
in accurate timing circuits. 
The addition of two extra sets of 

contacts to the relay of Fig. 2 ren-
ders the two interval timer auto-
matically repeating, as in Fig. 5. 

Fig. 5—A variation of the circuit Fig. 2 with 
the automatically repeating feature added 

When operation is begun by open-
ing switch S1, the RiCI circuit starts 

to discharge. After the interval th 
the thyratron fires, energizing the 
relay coil and opening contacts 1,2, 
permitting C2 to charge. While the 
relay is energized, contacts 3,4 are 
closed, charging up C1. When the 
relay drops out after an interval 
to, due to the dropping charging 
current in C2, the negative voltage 
is again applied to the grid of the 
tube by CI, thus cutting off conduc-
tion and starting the double-inter-
val timing over again. C2 dis-
charges through contacts 1,2 and 
resistor R4 after the relay drops 
out. For this application it is pref-
erable to use an ac voltage source 
to ensure extinction of the thyra-
tron after bias is reapplied. 
This automatically repeating dou-

ble interval timer has been used to 
operate a motion picture camera 
every minute to take a 4-second 
record of a bank of meters in a 
test run. Detailed data could thus 
be obtained with reliability, as the 
problem of simultaneous reading of 
many meters during unsteady oper-
ating condition was solved. The 
two periods can be controlled in-
dependently, so that longer or 
shorter movie shots can be taken 
more or less frequently. 
This has also been used as a "re-

minder" during test runs to record 
data every so often, from 10 sec-
onds to 31/2 minutes. The relay 

operated a buzzer, so that the oper-
ator would concentrate on opera-
tion of equipment or on data 

taking in between buzzes. When 
data was taken frequently, the 
buzzer was set for a short ring. 
For data taken less frequently, 
where the operator might have 
been far away from the desk, the 
buzzer was set for a long signal, 

so that the operator would be sure 
to hear it. There was no necessity 
for resetting the buzzer after each 
ring, or for stopping the signal 
manually, as the "throttling" con-
denser took care of it. 
Further possible applications of 

the double interval repeating timer 
to industrial applications are nu-
merous and evident. If used in 
conjunction with a latching type 
of relay, then the control cycle 
obtainable with this circuit is very 
flexible, and is limited only by the 
fact that the interval between each 
successive advancement of the 
latching relay contacts is constant. 
Varying time intervals could be ob-
tained if desired, with the latching 
type of relay, by switching in dif-
ferent values of R1 and R2 with 
each relay advance. 

Fig. 6 shows a complete schematic 
wiring diagram for a two-interval 
timer, with control available for 
intervals previously described. The 
system may be switched for single 
operation or repeating operation. 
If the 1-megohm potentiometer is 
turned to a low enough value, the 
operation is that of the ordinary 
electronic timer. 

Don1,1«• RC tinting circuit 

Another method of obtaining 
multiple interval timing with one 
relay and tube is to use special 
grid circuits. Fig. 7 illustrates the 
"double RC" timing circuit. Instead 
of the usual parallel condenser and 

resistor of Fig. 1 in the grid ch-
cuit, the cascaded system of Fig. 7 
is used. To explain its operation, 
let it be assumed that the relay 
pulls in when the grid voltage, Eo, 
is greater than some positive value, 
e,, because the corresponding plate 
current is then greater than the 
relay pull-in current. Then if C2 
is initially uncharged, and the 
operation sequence is started by 
thr owing the multiple-contact 
switch S1 (shown in the non-tim-
ing position), the voltage across 
the condenser C2 will vary with 
time, as shown in Fig. 8, due to the 

RE LAY COIL I 

POWER 

Fig. 7 ( above)—A circuit for a two interval 
timer using two RC combinations in tandem 

Fig. 8 ( below)—The voltage variation with 
time and the relay operation is shown for the 
circuit Fig. 7 

TIME 
t 2 ---

RELAY IN   Out' 
initial positive charge on C1. The 
relay will pull in, and drop out as 
indicated, when E2 rises above e„, 
and then falls below ea, where e., 
is the grid voltage corresponding 
to relay drop-out plate current. 
The first time interval, t1, is the 

period between the operation of the 
actuating switch and the pull-in 
of the relay. It is usually short, 
and can be considered as a time 
delay before the start of the main 

Fig. 6— A circuit for single or repeating two interval timers. With the constants shown, interval 
ranges from 1(20 second to 3 minutes and 1 15 second to 10 seconds ere available 
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timed interval. The second time 
interval is the length of time the 
relay is in, t2. 
The voltage across C2 is given by 

E( E-ctit - E-a2t) 
E2 = 

C2 RI( a2 — 

where E. = initial voltage across 
C I, and 

( 7 ) 

R I + R 2 4. I 

R R C R 1C I 
Ct 1.2 =  1 2 2  -47 

2 

leRI + R2 4. 4 

IR 2C2 R IC I 

) 2 

R IR 2C IC 2 

2 

In (7), a2 is greater than al, so 
that the second exponential term 
drops off more rapidly. This is what 
produces the short ti period, and 
makes the control applicable as a 
time delay between the actuating 
of the operating switch and the 
pull-in of the relay. From equation 
(7) it is apparent that variations 
of ti and t2 cannot be made inde-
pendently, as changing either Ri or 
Ro affects both values of a and 
therefore both intervals somewhat. 
However, in practical circuits, the 
effect of changing Ri is to alter 
ti considerably and t2 much less. 
Changing R2 mainly controls to, af-
ecting ti only slightly. 
The two periods can also be ad-

justed by means of an initial 
charge on C2. In that case, Eo will 
vary with time as illustrated in 
Fig. 9. This curve is approximately 

E2 

E 20 

Fig. 9—A curve showing the effect of the in-

itial voltage across C. on the timing intervals 

produced by the circuit Fig. 7 

t 2 
TIME 

that of Fig. 8 shifted downwards an 
amount equal to E20 at the begin-
ning, but subsequent characteristics 
of the curve are similar only if E20 

is small. In 'general, though, there 
is a shifting downwards of the 
peak, reducing to and increasing tb 
as illustrated. The two time inter-
vals obviously cannot be adjusted 
independently by this method of 
control. 
This system also can be made 

Fig. 10—A variation of Fig. 7 with the auto-

matic repeating feature added 

THYRAT RON °F 
ON 

OUT1 RELAY 
IN 

Fig. 12—The action of the circuit shown in 
Fig. 7 with ac operation using a gas- filled 

thyratron in the timing circuit 

continually repeating by the proper 
use of a set of contacts on the re-
lay, and the addition of an extra 
capacitor, C3, in the grid circuit, 
as is illustrated in Fig. 10. When S1 
is operated, charging Ci immediate-
ly from C3 and beginning the 
slower charging of Co, there is the 
time delay ti before the relay pulls 
in, as described for Fig. 7. When 
the relay is energized after En rises 
above e„, C3 recharges through the 
relay contacts. 
The removal of C3 from the grid 

circuit, when the relay pulls in, 
decreases the rate of increase of 
charge on C2, as shown in Fig. 11. 
As long as the relay is in, E2 builds 
up to a maximum, and then falls to 
the relay drop-out value, ed. When 
the relay drops out, C3 is returned 
to the grid circuit, recharging C2 
until Eo again is equal to pull-in 
voltage, e„. From Fig. 11, it is ap-
parent that the second off period, 
ti', will be shorter than ti, due to 

Fig. 11—The clock of the voltage across C2 in the circuit Fig. 10 
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the charge remaining on Co from 
the previous cycle of operation. 
Also, to' will be a little greater than 
t2, since the charge remaining on 
Ci after the first operation cycle 
will permit C2 to be recharged to a 
higher voltage than originally. 
After a few cycles, a steady state 
will be reached, in which subse-
quent ti periods and t2 periods will 

be equal. 

If ed, the relay drop-out grid volt-
age, is sufficiently low, this tran-
sient period will be eliminated in 
one cycle of operation. Otherwise, 
if the transient period is undesir-
ably long, it may be reduced con-
siderably or eliminated, by proper 
selection of R3 in Fig. 10. R3 may 
be adjusted so that during t2 inter-
val, C3 does not charge up to the 
full voltage of the source, E.. In 
that event, C2 will charge up more 
slowly during ti' than it did during 
ti, and ti' can be made equal to 
ti, despite the fact that En = 0 at 
the beginning of ti, and E2 is 
not zero at the beginning of 
Similarly, to' will be adjusted auto-
matically to be nearer t.. If the 
adjustment of R3 does not compen-
sate completely, it obviously will 
reduce the transient period consid-
erably. 

If a thyratron is used with tube 
firing at a negative grid voltage et, 
and with ac plate voltage, then 
even greater control flexibility is 
obtainable. Let the tube of Fig. 7 
now be a thyratron, and let Ci now 
have an initial negative charge, and 
the operating of the control switch 
connect the circuit as shown. Then 
the voltage on C2 will change with 
time as illustrated in Fig. 12, and 
the operation of the relay will be 
on-off-on, the first "on" and the 
"off" being the timed intervals. 
With this method of operation, ad-
vantage can be taken of the cir-
cuit of Fig. 2 to give a 4-mode con-
trol cycle. If the "plate throttle" 
capacitor is put in the plate cir-
cuit so as to cause the relay to drop 
out, even though the thyratron is 
still firing, as previously described, 
then the operation sequence of the 

Fig. 13—A combination of the circuits Figs. 2 and 7 to produce a 
sequence of four operational modes. This circuit uses a thyratron tube 
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relay will be in-out-in-out. 
This 4-mode operation circuit is 

illustrated in Fig. 13. It should be 
noted that the first dropping out 
of the relay may be occasioned by 
either E. becoming more negative 
than the tube cut-off voltage, et, 
and thus extinguishing the thyra-
tron, or by the "plate throttle" ca-
pacitor charging up sufficiently to 
make the relay drop out. However, 
since the first interval is usually 
short, the former of the two is nor-
mally the cause of the first relay 
drop-out. 
This circuit, in conjunction with 

a latching type relay that advances 
for each pull-in or drop-out of 
the relay hammer, could conceiv-
ably be used to time a 4-mode se-
quence for highly specialized appli-
cations, where convenient interval 
adjustment is not at a premium. 
The principle of the "Double RC" 

circuit of Fig. 7 may be extended 
so as to include more branch cir-
suits, and thus get "triple-RC" or 
"quadruple-RC" circuits. For ex-
ample, the grid circuit of Fig. 14 
will produce a control-grid voltage 
as illustrated in Fig. 15, resulting 

LS 

feerRATRON.1] 
orr 

RELAv 
t. - 

AAAAA DROP-Our W 
,NNOTTLE. CONDENSE. 
IS USED 

Fig. 15—The grid voltage and thyratron se-
quence for the circuit illustrated in Fig. 14 

in off-on-off-on operation of the 
thyratron, if a 3-gang control 
switch is used, with initial voltages 
as shown. Adding the "plate throt-
tle" capacitor will give a relay se-
quence of out-in-out-in-out. How-
ever, the computation of the exact 
operation of this circuit is extreme-
ly complicated, and if the first 
three timed periods are desired ac-
curately, it is difficult to specify 
the circuit values even with elab-
orate trial and error computations. 
Varying any of the six grid circuit 
elements, or any of three initial 

voltages, changes each timed inter-
val. Accordingly, this is not a prac-
tical circuit if the interval lengths 
are to be timed accurately and be 
independently variable. However, 
for a controller of a fixed process, 
the circuit may have merits. 

"Sweep-grid" timer 

A circuit possessing many unique 
properties is illustrated schemati-
cally in Fig. 16. It can time many 
intervals with a fair degree of ac-
curacy. As a double-interval timer, 
it eliminates the objection to the 
circuit of Fig. 7, that of changing 
of both intervals by varying R1 
or R.. 
To understand its operation, as-

sume that C2 and C3 are initially 
uncharged, and that C1 has an ini-
tial negative charge. To start the 
timing sequence, the multiple-con-
tact switch S1 is operated. This 
fires the thyratron and operates the 
relay, since E3 = O. C2 will build 
up a charge from C1 at a rate de-
termined by the values of C1, C. 
and Rt. When E2 is equal to the 
breakdown voltage EB0 of the neon 
tube, the tube will fire. As shown 
in Fig. 17, C3 will now charge up 
to a voltage of E30, and C. will fall 
to a voltage E..0, such that 

E2m = E30 + Et (8 

where Et is the neon tube drop. The 
thyratron will now be cut off and 
the relay will drop out and stay 
out, till Ett falls below et, the rate 
of fall being determined mainly by 
C3 and R3. Accordingly, the two 
time intervals, tt and t2, as shown 
in Fig. 17, may be independently 
controlled, the first being deter-
mined only by E0, C13 C2 and RI; 
the second being determined main-
ly by C1, C., Ftc and the neon tube 
characteristics. 
The values of tt and to can be 

shown to be 

E, 

Fig. 14—An interval timing circuit with three RC combinations in tandem 
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and 

E 
t2 = R3C3 I n ,,, ( (0 ) 

e f 

E:11, is determined by the fact that 

E30C3 = ( EBD — E2m )C 2 I I ) 

since all the charge on C3 comes 
from C.., if the discharge through 
T1 is rapid enough to permit us to 
disregard any current flowing 
through R1 during the discharge, 
and if the time constant R3 C3 is 
much greater than the discharge 
time through Tt. Using ( 8) , we get 

E30C3 = ( E80—E30—E t)C 2 ( 12) 

or 

E (E80 — Et)C 2 

30 C2 C3 

The solid line of Fig. 17 shows 
the sequence if E., the initial volt-
age on C1, is designed so as to raise 
E. high enough to fire the neon 
tube only once. The relay sequence 
is then in-out-in, with the added 
possibility of in-out-in-out se-
quence for the relay, if the "plate 

E30 

t -+ Lel 
t3 1-14— t.3 -+ 

imYRATRON er—Li 

Fig. 17—The voltages across the grid circuit 

elements of the circuit Fig. 16. In this figure 
the solid line represents conditions where E, 

is large enough for only one breakdown of 

the neon lamp T. The dotted line represents 

the conditions .where E,, is large enough for 

several breakdowns of the neon tube T, 

throttle' circuit of Fig. 2 is in-
corporated. 
However, if E0 is high enough, 

then the voltage on C2 may rise to 
the neon tube striking voltage sev-
eral times, producing the voltages 
on C2 and C3 and the correspond-
ing relay operation, indicated by 
the dotted lines in Fig. 17. As is 

(Continued on page 98) 

16—A multiple interval timer with a neon glow tube incorporated 
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ENGINEERED ASSEMBLY 

How streamlining was applied in converting Stewart-

Warner fuze plant for continuous flow operation 

11. 

• A pre-war refrigerator assembly 
plant that was changed-over, but 
fast, at the beginning of the war to 
military production again has made 
a right-about face ending up as one 
of the largest continuous-flow pro-
duction lines in the radio industry. 
The proximity fuze plant of Stew-
art-Warner in Chicago, after more 
than six months actual operation in 
the assembly of radio receivers, 
contains many production ideas 
which illustrate quite effectively 
typical American streamlined pro-
duction methods. 

The first step in reconverting Stewart-Warner's 

proximity fuze plant was the installation of 

power conveyors as the basis for the assembly 

of components on chasses )r• 

Setting up calibration and adjustment benches 

160 total) where output from production lines 

will be calibrated 

So far, four parallel radio assem-
bly lines are in use. This permits 
utilizing some of the lines for ex-
tended periods for the production of 
popular styles, leaving others avail-
able for shorter runs where needed. 
Because, in a production setup of 
this type, a free movement of ma-
terials at all points in the assembly 
must be arranged for, a study of 
how the material flow lines are con-
trolled at all points can be made 
on a floor plan layout diagram. 
Incoming materials, parts and 

other components enter the plant 

at the left end of the layout shown, 
from an area (covering some 20,-
000 square feet of floor space) that 
provides space for a material re-
ceiving department, the incoming 
inspection department and for 
parts and process storage. From 
here, the components progress as 
needed to the fabrication benches 
and to sub-assembly groups, such 
as those used for coil winding, fin-
ishing and assembly. The units pro-
duced by all sub-assembly groups 
then move to the chassis assembly 

Completely assembled receivers reach the ad-

justment or "phasing" benches directly from 

lines on roller conveyors 
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* MASS PRODUCTION 
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conveyors. These are U-shaped as-

sembly lines, on both sides of which 
are stations for workers. The 

chasses, placed on wooden cradles, 
are moved along the line at fixed 
intervals of time by an automatic 
power drive. The assembly is com-
pleted piece-by-piece after having 
traversed this motorized line, which 
is 270 ft. long. 
At each operating station around 

the "U" there is a bin for holding 
the part or component added at 
that particular station. Just under 
that bin, and right above the work 

area, is an air intake, through 
which fumes from soldering, etc., 
are sucked up into an exhaust sys-
tem. 
At the end of the "U" conveyor, 

the completed chassis moves to a 
long bench, where additional corn-

The central plan in this assembly system cen-
ters around the production conveyor lines 

where all individual operations are broken 
down and separately handled by successive 
operators 
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The central section of the Stewart-Warner assembly plant shown above indicates how materials, received 
and inspected in the space not shown) preceding the left-hand portion of the layout, are subsequently 

fabricated, assembled, adjusted, tested and shipped. Cabinet assembly and shipping is facilitated by the 

overhead monorail conveyors routed as shown at the right. Storage, packing and shipping facilities are in 
space beyond the right end of the section shown here 

54 
ELECTRONIC INDUSTRIES • July, 1946 



MASS PRODUCTION * 

ponents are added. It then moves 
along a belt conveyor for a few feet 
and onto an inclined power-con-
veyor, passing to a roller conveyor 
to reach the so-called "phasing sta-
tions", where all necessary adjust-
ments or calibrations are made. 
There are three levels to this 

roller-type conveyor alongside these 
"phasing stations". Sets arrive on 
the top level. If a set is defective 
and cannot be tuned and calibrated 
properly, it is placed on the lower 
level by the operator, whereupon it 
moves back in the direction from 
which it came, marked for rework-
ing. If it "passes", it is placed on 
the middle level where it continues 
on to the end of the line. 
The end of the roller conveyor 

line is directly under the overhead 
conveyor line (itself 750 ft. long) 
on which the cabinets ride. Opera-
tors remove a chassis from the 
roller conveyor, and a cabinet from 
the overhead line, and bring the on to the phasing operators 

Certain final operations and checks are mule on a long steel bench before the sets are passed 
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* MASS PRODUCTION 

Firal mecnarical adjustments are made on sets delivered to and taken Jigs are used wherever possible to assist assemblers. Here chasses are 
away from the benches by roller conveyors held while cabinets are placed  d them 

two together on the steel tables or 
benches. The chassis is placed in 
its cabinet and moves on down to 
the end, where the now completed 
set is placed on another roller con-
veyor line. 
This overhead conveyor is called 

a "floating stockroom" because in-
coming cabinets (and in some cases 
the shipping container or carton) 
are placed on the conveyor when 
they arrive. 
An unusual feature which saves 

congestion when large cabinets are 
involved, is that in some cases the 
cabinets arrive at the final test 
booth acccmpanied by the actual 
shipping container in which they 
are to be shipped later. When the 
cabinet is removed, the container is 
left on the overhead conveyor and 
moves around to a position at the 

end of the reception-test booths, 
eventually, and is then filled with 
a completed and tested radio set. 
This last roller conveyor line moves 

alongside one side of a row of the 
sound proofed, shielded reception-
test booths. There are 60 of these 
test booths for all lines. Here the 
test operator checks tuning for 
various stations, listens for tone 
performance, station selectivity. etc. 
If the set performs properly he 
places it on the roller conveyor line 
on the side opposite the one from 
which it was taken. However, if it 
is defective in performance, he tags 
it and puts it back on the original 
conveyor from where it is later 
taken off for re-working or correc-
tions. Sets passing inspection suc-
cessfully, move to the end of the 
"O. K." line and are removed by 

Final inspection of radio-phonograph combinations preliminary to packing 

(below/. Packing cartons are immediately available from one of the 
slowly-moving overhead conveyors that continually circulate between the 

packing and shipping departments. A view of another section of this 

overhead storage system is shown at right with completed chasses, cab-
inets and shipping cartons conveniently at hand 

hand and packed into waiting 
shipping containers, sealed and 
then loaded onto handtrucks. As 
each truck is filled it is pushed to 
the railroad or the motor freight 
loading docks. Approximately 20,-
000 square ft. of additional ship-
ping room space is at the right end 
of the layout shown, divided be-
tween areas devoted to the pack-
ing and the assembling of complete 
orders and to the shipping require-
ments. 
To hold 5,000 console sets—one 

day's operation, approximately, at 
capacity operation—would require 
twenty freight cars, or 24 large-sized 
motor freight trailers. The total 
plant capacity is between 4,500 and 
5,000 radio sets per day, requiring 
approximately 1,500 workers of all 
types. 
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German night-fighter, right, against 

which "Tuba" jammer was used. Part 

of "Lichenstein" radar equipment 

seen on nose. Entirely new system 

of night-fighter radar was adopted 

in June, 1944, as result of successful 

jamming of Lichenstein. Jamming 

was not carried out by pulsing, but 

by continuous radiation. Magnetrons 

could not develop required power 

continuously, and resnatron prin-

ciple was adopted. Industrial re-

search with magnetrons continued, 

however, resulted in the develop-

ment of magetrons of enormous 

power for various important fre-

quency ranges. 

ANTII-RADAA 
Spoiling elfeetireness of enemy equipment 

Oscillator of the AN/APT-9 jammer, parts of which ore shown, 

operates from 300 to 2500 mc, with power output of 50 kw 

continuously from resnatron. This power and frequency range 

represents tremendous advance in radio art, and engineers 

anticipate wide peacetime application. 

"Half-Cheese" antenna is part of "Tuba" jammer. Yields a 

beam very sharp in the vertical plane, and relatively broad in 

horizontal plane; will operate over unusually wide frequency 

range. "Half-Cheese" is reflector, excited by wavegwde and 

horn seen at bottom. Apparatus was installed in England: 

could be completely loaded in seven Army trucks when moved. 



ELECTRONIC USES IN 
Some of the many ways in which the oil industry 

has learned to rely upon raeumn tube technics 

• Electronic methods now have a 
big part in petroleum production, 
beginning with geophysical devices 
used in oil location, and electronic 
aids to drilling, and continuing 
through the manufacturing proc-
esses which utilize photo-electric 
spectrometers, densitometers, mass-
spectrometers, and the science of 
electron optics as applied to elec-
tron diffraction and the electron 
microscope. 

Sizes and shapes of particles play 
an important part in several petro-
leum fields. Full understanding of 

Catalytic petroleum processes require rapid and accurate means of 
following changes in complex chemical mixtures. For these purposes, 
electronic devices have been extremely useful. Starting with electron 
microscopes and ultraviolet or infra-red spectrometers the number of 
devices used has steadily increased while the field of usefulness of each 
has expanded. The present application to the petroleum industry of some 
instruments in which electronics play a part are described. 

the behavior of greases, pour points 
of lubricating oils and activity of 
solid catalysts calls for making vis-
ible extremely small objects. Often 
sizes of the objects are beyond the 
resolving power of light. And even 

The electron Microscope plays an important part by permitting identification of sizes and shapes 
of particles, revealing characteristics of molecular groups and in studying catalysts 

for magnifications within the range 
of optical microscopes, clearer im-
ages are obtained with the electron 
microscope, whose theoretical mag-
nification extends to 100,000 times. 

Electrons can replace light waves 
for diffraction studies as well as 
for magnification. Scattered from 
the surface of objects, electrons 
yield patterns characteristic of the 
spacing of molecular groups on the 
surface of the objects. By referring 
to known patterns, diffraction 
serves as a much simpler analytical 
method than usual chemical means 
for many mixtures. 

A useful application of electron 
diffraction has been to study sur-
face corrosion in laboratory and 
plant equipment. The surface of a 
clean new piece of iron equipment 
for example will give a diffraction 
pattern characteristic of metallic 
iron. As corrosion proceeds patterns 
will change, and a comparison of 
the patterns with those obtained on 
various oxides of iron will reveal 
the type of oxidation proceeding on 
the metal surface. In the same way 
changes occuring on the surface of 
solid catalyst used in such pro-
cesses as catalytic cracking can be 
studied. Deposition of extraneous 
material on the surface of the cat-
alyst will be shown immediately by 
diffraction patterns. Thus, the kind 
of contamination that may occur in 
a catalytic process can be followed, 
and studies made of loss of catalyst 
activity in a process as it is influ-
enced by such contamination. 

Magnification by the electron 
microscope is helpful in studying 
changes in activity of catalysts as 
it is affected by the shape of the 
catalyst surface or size of the cat-
alyst. Growth of catalyst crystal 
size may in some cases be associ-
ated with deterioration in catalyst 
activity. 
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PETROLEUM REFINING 
Solidification of lubricating oils 

at their pour points is due to crys-

tallization of wax. Pour inhibitors 
added to oils in small quantities 
prevent solidification of the oil by 
changing crystal structure. The 
way in which a pour inhibitor acts 

can be studied microscopically, and 
assist in developing new inhibitors 
of improved power. 

In the same way that colored 
petroleum- products absorb light of 
certain wavelengths when visible 
light is passed through them, color-
less products absorb certain wave-
lengths of infra-red light. Wave-
lengths absorbed and transmitted 
are characteristic of the products 
and can serve to identify them. 
With the infra-red spectrometer, 
infra-red radiations are passed 
through samples of material to be 
analyzed, and the relative absorp-
tion and transmission of various 

wavelengths measured. 

Spectrograph and densitometer 

In the petroleum industry the in-
fra-red spectrometer can be used 
for examining either liquid or gas-
eous substances. One big advantage 
of the instrument is that it re-
quires but small amounts of sam-
ples; for liquid samples only one 
or two drops are needed. Principal 
application of the spectrometer in 
petroleum research is for the analy-
sis of complex hydrocarbon mix-

tures. 
As an oil sample is placed in the 

optical path of the infra-red spec-
trum, radiations of various wave-
lengths characteristic of the dif-
ferent compounds in the sample are 
absorbed. Absorption causes a drop 
in the amount of radiation at that 
wavelength and as the instrument 
scans through the spectrum the 
amount of light transmitted is 
picked up by a thermocouple. From 
the pattern of absorption corres-
ponding to various wavelengths the 
composition of the sample can be 
determined. Infra-red spectrometry 
is an invaluable means of following 
new laboratory experimental pro-
cesses and refinery operations in 
which distribution of isomers in the 
product is important. 
Many materials when burned or 

heated to incandescence emit light 
of frequencies characteristic of ele-
ments in the materials. In the spec-
trograph, light so emitted is broken 

up by a diffraction grating into the 

emission spectrum. The spectrum is 
allowed to fall on a sensitized 
photographic film which on de-
velopment contains lines and bands 
of varying opacity corresponding to 
the frequencies of the light emitted. 
From the location and intensity of 

the lines and bands in the spectrum 
the elements present in the mate-
rial can be determined. 
The densit,ometer is another elec-

tronic instrument used for translat-

ing the photographic image of the 
spectrum obtained in spectrograph 
into the analysis of the material. 
Visual inspection of the film in the 
densitometer equipped with a suit-
able scale shows the frequencies at 
which the lines and bands occur; 
and a photo-electric cell in the in-

In oil compounding the infra- red spectrometer 

its ability to reveal the composition of samples 

strument permits opacities of lines 
and bands to be accurately meas-
ured. Spectra can therefore be used 
both for the qualitative detection 
of substances and for their quanti-
tative evaluation. 
Some catalystic processes are ex-

tremely sensitive to "poisoning" of 
catalyst through deposition of con-
taminants on the surface of the 
catalyst. In catalytic cracking 
where hundreds of tons of catalyst 
are present in a single cracking 
unit, even small percentage losses 
mean losses of tons of material 
daily. And in cracking, it is impos-
sible to avoid exposing the catalyst 
to countless contaminating influ-
ences. 
In catalytic cracking the catalyst 

(Continued on page 1051 

has becomc particularly valuable by reason of 

through the examination of absorption patterns 
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* BROADCAST ENGINEERING 

TELE INTERFERENCE 
By DR. T. T. GOLDSMITH 
Director of Research, Allen 8. DuMont Laboratories, Passaic, N. J 

Part —  general analysis of signal sources that may hare 

noticeable effect on both picture and sound reception quality 

(See Two-Page ('hurl Supplement With This Issue) 

• Many questions have arisen re-
garding the apparently greater in-
terference present on new televi-
sion frequency allocations. In some 
cases there is evidence of indirect 
interference, since it is possible for 
the picture or the sound from a 
second station on certain frequen-
cies to appear faintly, as an inter-
fering moving pattern, or as a web 
of diagonal lines across the pic-
tures. For example, in New York 
City a receiver tuned to WCBW 
(new Channel 2, 54-60 mc.) may 
also receive a small amount of 
signal from WABD (new Channel 
5, 76-82 mc.) This second signal 
comes in by way of the image fre-
quency response, a characteristic of 
all superheterodyne circuits. Since 
this interference is only one form 
that can take place a systematic 
survey of all possibilities appears 
on the chart insert in this issue. 
A television receiver has ampli-

tude modulation reception condi-
tions for the picture channel, and 
frequency modulation circuits for 
the sound channel portion. In 
practice it is common to use one 
local oscillator to beat the two in-
coming carriers for picture and 
sound, into two different inter-
mediate frequency amplifier chan-
nels for picture and sound, respec-
tively. Thus a television receiver is 
basically the same as two broad-
cast receivers utilizing different 
intermediate frequencies but hav-
ing a common local oscillator. 
A television channel is 6 mega-

cycles wide and so the circuits can-
not be made too selective in any 
case. Of course, extraneous signals 
appearing within any television 
channel will interfere with proper 
reception. However, in most of the 
interference conditions, extraneous 
signals arrive at the detector on 
frequencies outside of the trans-

mission channel of the desired sta-
tion. 

Television broadcasting is 
reaching substantial proportions 
on the permanent commercial 
channels assigned by the FCC 
between 44 and 216 megacycles. 
As more and more television sta-
tions go into operation, as well 
as services on the adjacent FM, 
amateur, and aviation channels, 
inevitable interference conditions 
become apparent. It is the pur-
pose of this article to discuss 
some of the factors resulting in 
the presence of stray signals in 
television receivers. 

Channel allocations, image fre-
quencies, local oscillator radia-
tion, and the frequency and field 
strength of other services are 
important considerations. Engi-
neers of the industry and the 
FCC have arrived at carefully 
chosen allocations and equipment 
designs which provide service 
which is fairly free of interfer-
ence. However, a review of the 
technical reasons for interfer-
ence conditions that exist will 
assist in diagnosing and relieving 
the troubles. 

Most of the existing television re-
ceivers marketed since 1940, have 
a sound intermediate frequency of 

Dr. T. T. Goldsmith 

8.25 mc and a picture intermediate 
frequency of 12.75 mc. However, 
since the video frequency signals 
occupy a range of zero to well over 
4 mc, the principle of vestigial sig-
nal sideband reception has been 
used to economize on the radio 
spectrum. 

In the receiver the intermediate 
frequency amplifier bandpass cir-
cuits are designed to pick up the 
signals at the carrier frequency at 
one-half sensitivity, and the upper 
sideband (from 0.75 mc above the 
carrier to 4 mc above the carrier) 
at full sensitivity. At 0.75 mc be-
low the carrier, the sensitivity has 
dropped off to zero. The sound car-
rier of this channel (5) has a carrier 
frequency of 81.75 mc. Its frequen-
cy modulated sound signals are ac-
cepted through an intermediate 
frequency channel responsive to an 
excursion of approximately ±-40 kc. 

To permit specific analysis of in-
terference possibilities a chart of 
receiver frequencies appears with 
this issue wherein are shown the 
major allocations from about 7 mc 
through 280 mc (horizontal scale). 
Vertically the information is divid-
ed into three major groups dealing 
with: 

(1) transmitters, (2) old televi-
sion receivers having the 8.25 mc 
sound IF, and (3) the new tele-
vision receivers with 21.9 mc 
sound IF. 

In the chart information the fre-
quencies allocated to the nine 
major groups are shown by box en-
tries. Detailed information con-
cerning television and FM assign-
ments, particularly for New York 
city, are shown on the chart in 
lines 10 through 16. Conditions in 
other areas can be determined with 
equal facility, since spaces have 
been left in the chart, wherein 
block entries may be added for other 
particular areas. 
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BROADCAST ENGINEERING * 

ENGINEERING PROBLEM 
Below the section of the chart 

entitled "Transmitters" will be 
found the specific data relating to 
television receivers using the 8.25 
mc sound intermediate frequency 
for reception of any of the 13 com-
mercial television channels, while 
at the bottom a similar section 
providing information concerning 
the new television receivers having 
the higher intermediate frequency 
of 21.9 mc. 

For analyzing the data an ex-
ample of the New York city area 
will be used. Here there are three 
television channels in active use 
for broadcast purposes: 

WCBW of CBS (Channel 2-54-
60 mc) , WNBC of NBC (Channel 4-
66-72 mc) and WABD of Du Mont 
(Channel 5-76-82 mc). A number 
of FM stations are in operation in 
the temporary assignment between 
40 and 50 mc and in the permanent 
assignment between 88 and 108 
mc. These television stations are 
shown on line 14 of the chart and 
the FM stations on line 15. 

Thus we can study by direct 
. comparison the interference con-
ditions prevailing upon an "old" 
television receiver tuned to Chan-
nel 4, as illustrated on line 24 of 
the chart, with that of a newer de-
sign, on line 38. The former re-
ceiver has an IF acceptance sensi-
tivity illustrated near 10 mc on the 
chart and signals of this order, if 
strong, might "ride through" the 
RF circuits. The picture IF carrier 
is centered at 12.75 mc but has a 
sideband acceptance extending 
down almost to 8.25 mc. The ver-
tical dimension on the chart of this 
IF acceptance is purposely made 
small to indicate less sensitivity at 
IF than the desired good sensitiv-
ity on the receiver at RF in the 
vicinity of 70 mc. Near 70 mc we see 
the receiver sound circuit is tuned 
to 71.75 mc corresponding to the 
carrier frequency of the Channel 
4 transmitter illustrated on line 
14. The picture carrier at 67.25 mc 
has an upper sideband acceptance 
extending nearly to the sound car-
rier. Looking farther to the right 
along line 24, we see at 80 mc a 
line (LO) indicating the frequency 
of the local oscillator in the super-
heterodyne television receiver. 

Farther along line 24 in the 
vicinity of 90 mc, we see an ac-
ceptance response characteristic 

entitled "S.I." for "Sound Image 
Frequency" and "P.I." for "Picture 
Image Frequency". This range is 
particularly important in the study 
of interference, although the re-
receiver is less sensitive to the 
"image" frequency. Nevertheless it 
is capable of accepting signals at 
the antenna in this image fre-
quency band. 
For example, if one looks up and 

down the chart along the 90 mc 
line he sees on line 3 that stations 
on the Educational FM and the 
lower part of the commercial FM 
assignments may be intercepted in 
locations where FM stations of con-
siderable strength exist on this 
image frequency acceptance band. 
In fact, the FM experimental sta-
tions operating at 92.1 mc actually 
produce strong interference on 
Channel 4 in many receivers of 
the old type. 
The RF tuned circuits of the 

television receiver accept the de-
sired television signal much more 
readily than they accept the FM 
signals on the image frequency. 
Nevertheless, if the television re-
ceiver is located very close to the 
FM transmitter, then the high field 
strength of the FM station may 
cause serious interference. 
The first and most successful 

method to overcome this difficulty 
is to choose on intermediate fre-
quency for the television receiver 
so that the image acceptance band 
of the receiver is thrown in a 
region of the spectrum where re-
latively weak signals are current-
ly produced. This approach has 
been adopted in the design of the 

new television receivers, using 21.9 
mc sound frequency. The charac-
teristics of receivers of this type 
are listed on the lower part of the 
chart. For example, for Channel 4 
the image channel has been moved 
up to a region near 120 mc where 
channels for relatively low powered 
aeronautical and government serv-
ices have been allocated. 

Another approach to a solution 
of the image problem (and the 
only practical one for existing re-
ceivers) is to provide additional 

tuned circuit attenuation for sig-
nals arriving on the image f re-
quency. Details of these remedies 
are treated more fully in a later 

paragraph. 

Referring again to line 24 in 
the IF acceptance band between 
8 and 14 mc. are found allocations 
to mobile services. These are re-
latively weak transmitters in gen-
eral, although a police car coming 
close to a receiver might introduce 
a high field strength producing 
momentary interference. We also 
find (line 6) international broad-
cast assignments around 81/2  and 
11 1/2  mc, wherein are some stations 
which transmit 200 kw of signal 
strong enough to ride straight 
through the RF and mixer circuits 
of the television receiver and pro-
duce visible interference in the pic-
ture channel of the television set. 

The change to the new receiver 
intermediate frequency is seen to 
push the picture acceptance band 
to a region reasonably free of high 
powered international broadcast 

(Continued on page 108) 

Single local oscillator and two IF systems having a specified frequency 

difference permits sight and sound to be separated in television receiver. 
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SUPER ELECTRONIC 
By DR. ARTHUR W. BURKS 
Moore School of Electrical Engineering, University of Pennsylvania, Philadelphia 

EN! 1C, requiring 18,000 vacuum tubes, was dereloped at the request 

of the Ordnance Dept. to perform 5,000 computations a second 

General view of the Electronic Numerical Integrator and Computing machine in process of being prepared to solve a hydrodynamical problem 

• As the name, ENIAC, implies, 
this machine is capable of inte-
grating ( and also of differentiating) 
electronically. Though electronic 
circuits which integrate and differ-
entiate (such as RC and RL cir-
cuits) are known, the ENIAC does 
not make use of them. Rather, it 
integrates and differentiates by re-
ducing these processes to numerical 
computations, that is, to a series of 
the elementary arithmetic opera-
tions of addition, subtraction, mul-
tiplication, division, square-rooting, 
and the looking up of values of 

The ENIAC ( Electronic Numerical 

Integrator and Computer) is the 

first all electronic computing ma-

chine to be built. While other 

computing devices use electronic 

equipment, the actual computing 

in these machines is done me-

chanically or electro-mechanical-

ly, not electronically. It is the 

purpose of this article to explain 

how the ENIAC solves mathe-

matical problems electronically. 

the various functions required. 
Thus the ENIAC consists of 

twenty adders (called Accumulators 
because they both store and add 
numbers), a high-speed multiplier, 
a divider and square-rooter, and 
three function tables, in addition to 
control units for directing the 
arithmetical operations (cycling 
unit, initiating unit, and master 
programmer) and units for getting 
numbers into and out of the ma-
chine (constant transmitter and 
printer; see Fig. 1 for a plan view 
of the machine. Though one of the 
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COMPUTING MACHINE 
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Fg. I — Layout of the various parts of the ENIAC from initiating unit to printer as in general view 

primary tasks of the ENIAC is to 
solve differential equations, the fact 
that it does this by computing 
makes it a much more general and 
versatile device than a machine 
which does only that one job (such 
as a differential analyzer) . 

It is an important feature of the 
ENIAC that amplitude-sensitive cir-
cuits are not the electronic means 
of achieving these arithmetic and 
control operations. Numbers are 
not represented by the magnitudes 
of voltages, but by the presence or 
absence of electrical signals on 
wires or by vacuum tubes being 
either off or on. Similarly, num-
bers are not added in circuits which 
add voltages, but are added by 
means of electronic counters which 
count pulses representing the num-
bers. 

All tubes in the ENIAC are op-
erated as switches ( i.e., either "on" 
or "off") and hence the effects of 
the variation of resistors, changes 
in tube currents, etc., do not affect 
the accuracy of the computations, 

'The ENIAC was designed and built at the 
Moore School of Electrical Engineering for the 
Ordnance Department of the United States 
Army. Major H. H. Goldstine was the Ord-
nance Department representative; Dr. J. . G. 
Brainerd was the administrative supervisor; 
Mr. J. P. Eckert was the chief engineer; and 
Dr. J. W. Mauchly was consulting engineer. 

provided, of course, that these va-
riations are kept within certain 
broad limits. The accuracy of 
ENIAC computations is not limited 
by the accuracy of the circuit com-
ponents, but only by the fact that 
the numbers it can handle must 
not exceed twenty digits. 
Thus the ENIAC is a digital or 

discrete-variable computer in con-
trast to a continuous-variable ma-
chine such as the differential an-
alyzer (in which quantities are 
represented by the positions of con-
tinuously varying shafts). That 
large-scale computations by other 
than electronic means will soon be 
out of date is shown by the fact 
that the ENIAC is 1000 times faster 
than any other existing digital 
machine! 

It is impossible in this article to 
describe in detail a machine with 
18,000 vacuum tubes, 6,000 switches, 
5,000 terminals, using 80 de volt-
ages, etc. On the other hand, a 
general description of the machine 
will not explain how the computa-
tion is done electronically. So let 
us take a very simple differential 

dy 
equation (— = y), show how it 

dx 
can be solved by a series of addi-
tions, multiplications, etc., set it up 
on the ENIAC (see Fig. 3, which 
shows only the ENIAC equipment 
used in the problem) , and describe 
how some typical operations are 
performed electronically (see Fig. 
'7). 

dy 
The solution to — = y is, of 

dx 
course, y = K ex. But the ENIAC, 
even though it is an "electronic 
brain," cannot give an answer in 
this form. What it can do is com-
pute a numerical solution for any 
given set of initial conditions. Thus 
if it is told that when x is zero y is 

Two Ordnance Department technicians arranging program settings on the Master Programmer 
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Initiating and cycling units of ENIAC. 'scope screen shows one of the 
fundamental electrical signals transmitted to all units. Neons above the 

'scope correspond to the 20 different parts of addition. Each of these 
parts represents 1 100,000 of a second 

one (xo =0, yo = 1), it can compute 
the values of y for various values 
of x ( for example, for x = .01, .02. 
 , .99, 1.00). It always gives 
numerical answers to mathematical 
problems. This is, however, the 
form in which they are useful to 
engineering and empirical science. 
To solve a differential equation 

numerically, we first replace the 
dy 

derivative (—) by the ratio of 
d.x 
Ay 

increments (-1. This gives 

Ay 
Ax 

= y, or Ay = yAx, which tells 
Ax 
us how to compute the increase in 
y for a given change in x. Calling 
the initial values xo and y,) and the 
next values xi and yi, we have 
xi = xo AX (X1 = -I- .01 = .01) 
and 
Ayo = yoAx 
and hence 

y1 = yo Ay., = yo -I- 341 Ax 
(yi = 1 .01 = 1.01). 

By means of the same formulas the 
next values (x2 and y2) can be 
computed from xi and Yi: 
x2 = xi Ax (x2 -= .01 + .01 = .02) 

Y2 = Y1 ± AY' = Yi + y1 Ax 
(y2 = 1.01 1.01 X .01 = 1.0201). 

•See Fig. 2. This process can be re-
peated indefinitely (after ten steps 
we have xio = 0.1, 3,10:= 1.1046, or 
elm = 1.1046) . The computation of 
100 values of y and x (x = .01, .02, 
 , .99, 1.00) would give a table 
of ex such as is found in the Hand-
book of Chemistry and Physics and 

(Ayo = 1 X .01 = .01) 

Close-up of two accumulators showing the operation of addition taking 
place. The unit on the left is storing the number plus 1203762893 as 

indicated by the lighted neons. The next accumulator, which will trans-
mit its number, is storing 30333311112 

would take the ENIAC 0.06 seconds 
(not counting the time for printing 
the answer). 
Three accumulators are required 

for this computation. An accumu-
lator is bath an electronic storage 
or memory device and an electronic 
adder. It can store a ten-digit num-

Y— AXIS 

Xo, Yo ) 

( 0, I ) 

( X2, X2 ) 
(.02, 1.0201) 

TAY'. . 0101 
Xi, '11 ) 

.01, ,p'2D1 ) .01 _ 

1 

.0i 

A):=.01 

X 

I 2—Steps in numerical solution of a differ-
ential equation 

ber with sign and can be combined 
with another accumulator so that 
the pair can hold a twenty-digit 
number with sign. It can transmit 
the number held in the form of 
groups of pulses or receive groups 
of pulses representing a number 
and add that number to its con-
tents in 1/5000 second. Counter cir-
cuits are used for the electronic 
storage and addition. 
Each accumulator contains ten 

decade counters (one for each 
digit). A decade counter is made 
up of ten flip-flops or Eccles-Jor-
dan trigger circuits. Fig. 4 shows 

a flip-flop in one of its two states, 
called the "reset" state, i.e., with 
tube el on and tube e2 off. When a 
negative pulse is received on the 
"set" input, tube el will cease con-
ducting and cause tube 2 to go on. 
Thus the flip-flop "remembers" 
that it has received a pulse on the 
"set" input and indicates this fact 
by raising the voltage on the static 
output line. A negative pulse on 
the "reset" input will send it back 
to its original state and cause the 
static output voltage to drop. 
The ten flip-flops of a decade 

counter are so inter-connected that 
at any given time one flip-flop is 
in the "set" state and all others are 
in the "reset" state, and so ar-
ranged that when a pulse is re-
ceived on a common input that 
flip-flop will "reset" and cause the 
next one to be "set." Thus if the e3 
nip-flop is "set" the counter regis-
ters the digit three. When a pulse 
is received on the counter input, 
the t#3 flip-flop will be "reset" and 
in so doing will "set" the e4 nip-
flop so that the counter registers 
four (that is, 3 -I- 1 = 4). 

The ten static output wires of 
the flip-flops of a counter indicate 
the number held. These wires are 
used to operate neon bulbs mounted 
on the front of the accumulator 
which enable one to read the num-
ber held and to transmit numbers 
statically to the high-speed multi-
plier and the printer. 
The transmission of a number 

from one accumulator to another is 
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Fig. 3— Interconnection of units required to solve the differential equation 

done dynamically, that is, by means 
of groups of pulses. If accumulators 
1 and 2 hold y1 ( 1.0100 00000), one 
can produce y2 ( 1.0201 00000) in ac-
cumulator 1 by causing accumula-
tor 3 to transmit to it, shifting its 
number over two places to the 
right (so as to multiply by Ax = 
.01) . This multiplication is done by 
a shifter which shifts the wires 
coming out of accumulator 3 over 
two places before connecting them 
to the digit trunk. Both accumula-
tors are instructed to operate at 
the same time. 

Since accumulator 3 is told to 
transmit, it will produce groups of 
electrical pulses ( each pulse lasting 
about two microseconds) to repre-
sent each of the digits and the sign 
held in its counters. These groups of 
pulses will come out of the trans-
mit terminal and go over the 
eleven-wire digit trunk to the re-
ceive terminal of accumulator 1. 
The exact method by means of 
which the static representation of 
a number in a counter is converted 
to pulse form is too complicated to 
be described here. Suffice it to say 
that the pulses are derived from a 
central source (called the cycling 
unit) which supplies standard 
timed signals to all ENIAC units. 
The pulses for each digit go over 

a separate wire; this enables all the 
digits of a number to be transmit-
ted simultaneously, accounting for 
the rapid addition of two numbers 
in the ENIAC. Since the number 
transmitted (after shifting) is 
0.0101 00000, one pulse will go over 
the third wire from the left and 

dy 

dx 
y. This uses only a very small part of the ENIAC 

one pulse over the fifth wire from 
the left ("0" being represented by 
no pulses) . These pulses will go to 
the receive terminals of all the ac-
cumulators; but since only accumu-
lator 1 has been instructed to re-
ceive, they will be passed into the 
decade counters of only this ac-
cumulator. The third counter from 
the left holds one; it will receive 
one pulse and change to two. The 
fifth counter from the left holds 
zero; it will receive one pulse and 
change to one. 
When two numbers are added to-

gether there will, in general, be 
some carry-overs. Since all digits 
are transmitted simultaneously, 
these must be remembered until all 
possible pulses have been received. 
This is done by means of a flip-flop 
which is "set" when the counter 
goes from nine to zero. At the 
proper time the cycling unit sends 
out signals which cause the carry-
over to take place. 
The necessity to allow time for 

carry-overs and also for circuits to 
be set up at various other places is 
the reason why twenty pulse times 
are required for a complete addi-
tion to take place, even though nine 
pulses are sufficient to represent 
the largest decimal digit. The cy-
cling unit gives out pulses at a 
basic rate of 100,000 per second; 
hence an addition time is 200 mi-
croseconds, or 1/5000 second. Sub-
traction is accomplished in the 
same length of time by means of a 
system of complements. 
The accumulator circuits which 

we have been describing handle the 

numbers in a problem and hence 
are called numerical circuits. Other 
circuits are needed to tell the nu-
merical circuits when to operate 
and what operations to perform 
(transmission, reception, etc.). 
These are called programming or 
control circuits. In Fig. 3 the pro-
gram controls of the various units 
are represented by boxes, with the 
terminals for receiving and trans-
mitting pulses shown, and with the 
instructions for the operation 
(which are actually set up on 
switches) written in. 
The programming of the opera-

tion described above (adding the 
contents of accumulator 3 to those 
of accumulator 1 and clearing ac-
cumulator 3) is controlled by the 
te2 program control of each accu-
mulator. When it is time for this 
operation to be performed, an elec-
trical "program" pulse is sent to 
the input terminal of each program 
control (over program line 5) . Each 
program control then directs its 
accumulator to do the operations 
set up on the switches of the pro-
gram control; the manner in which 
it does this will be described later. 

After the operation is completed, 
a program pulse is emitted from 
the output terminal. Since the op-
erations of both accumulators are 
synchronized by means of the elec-
trical signals from the cycling unit, 
these output pulses come at the 
same time; hence only one need be 
used to inaugurate the next opera-
tion of the sequence. In this case, 
it goes via program line 6 to cause 
Ax to be added to x. 
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Figs. 4, 5 and 6—Show, at left, the basic Eccles-Jordan flip-flop trigger circuit, a one tube switching circuit representing the word "and" and a 

two tube buffing circuit having the properties of the word "or" 

We shall next describe how the 
initial conditions (3(4) = 0, yo = 1) 
and other data (Ax = .01) are fed 
to the machine and how the an-
swers are taken out. Numerical 
data are supplied to the ENIAC by 
means of an I.B.M. card reader op-
erating in conjunction with the 
constant transmitter. A card is 
prepared with holes in it to repre-
sent the numbers to be fed to the 
ENIAC and placed in the card 
reader. Each card holds eight ten-

digit numbers. Whenever a pro-

gram pulse is sent to the card 

reader program control, it causes 
this card to be passed under elec-

trical contacts and the information 

to be transferred to relays in the 

constant transmitter, an operation 
requiring about one-half second. 

These relays in turn activate 

switching tubes (See Fig. 5) which 
are supplied with approporate sets 
of pulses from the cycling unit. 
Whenever one of these numbers is 
needed, a program pulse is sent to 
a constant transmitter program 
control which has its switches set 
to direct the transmission of the 
given number, and the pulses from 
the cycling unit are electronically 
switched onto the digit trunk. 
This method of feeding numbers 

to the ENIAC is, of course, electro-
mechanical rather than electronic. 
The ENIAC is nevertheless a com-
pletely electronic computer, since 
the computation is done exclu-
sively by electronic means. Human 
beings express numbers by mechan-
ical motions, so there must be some 
connection to the mechanical 
world in any computer. The ENIAC 
printer is likewise electro-mechani-

cal. It operates in conjunction with 
an I.B.M. card punch. 
Whenever it is desired to punch 

on cards the numbers held in ac-
cumulators, computation is stopped 
and a program pulse is transmitted 
to the printer program control. 
The static outputs from the decade 
counters of eight accumulators go 
to the printer, where vacuum tubes 
set up relays which in turn cause 
the card to be punched with the 
numbers held in the accumulators. 
This is a relatively slow operation, 
requiring about 0.6 seconds. After 
the cards are punched, they are 
placed in another machine which 
prints the answers on paper. 
We are now able to see what is 

dy 
involved in the solution of — =. y 

dx 
for one hundred values of x (x -= 

Fig. 7—A typical ENIAC circuit illustrating the action of program controls tIl and :`..2 of accumulator el. Program control 51 has just received a 
negative pulse by which it directs accumulator :: 1 to receive 
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.01, .02,  , .99, 1.00). The ENIAC 
must first read a card (containing 
yo = 1, px = .01) and transmit yo 
to accumulator 1. It must then 
transmit yo to accumulator 3 and 
back to accumulator 1, shifting it 
over two places so as to multiply 
by Px; transmit Ax from the con-
stant transmitter to accumulator 2; 
and finally tell the printer to punch 
a card with the numbers in accu-
mulators 1 and 2 (yi and x1). This 
last sequence is to be repeated 100 
times and then the machine is to 
stop. 

ENIAC stops. Thus the ENIAC is 
an automatically sequenced com-
puter; once it is set up to do a 
problem and started, it will do the 
complete job without further di-
rection. 
Let us now consider how the 

ENIAC does these automatically 
sequenced computing operations 
electronically. The circuits of the 
ENIAC are for the most part com-
pounded out of five kinds of cir-
cuits, each of which is quite sim-
ple. These are: ( 1) flip-flops, used 
for electronic storage; (2) counters, 
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Fig. 8—Sequence of pulses sent out by the cycling unit to control the operation of the ENIAC 

The problem is started when the 
operator pushes the button on the 
initiating pulse program control. A 
pulse is then given out which goes 
to the master programmer which 
handles the overall control of the 
sequences of operations set up on 
program controls. The master pro-
grammer is here arranged to trans-
mit the first pulse it receives over 
line 2 to cause the initial condi-
tions to be read from the punched 
card and transmitted to accumula-
tor 1. After this sequence of two 
operations is finished, a pulse is 
transmitted from program control 
1 of accumulator 1 back over pro-
gram line 1 to the master program-
mer. This time it is sent out of 
output 2 to program line 4, causing 
the ENIAC to compute x1 and yi 
from xo and yo and to print them. 
When this is finished, a program 

pulse is transmitted from the out-
put of the printer program control 
back to the master programmer 
over line 1. Again the master pro-
grammer sends it out of output 2 
so that x2 and y2 will be computed 
and printed. This process is re-
peated 100 times and then the 

used for electronic storage and 
adding; (3) switching circuits, used 
for electronic switching; (4) buf-
fing circuits, used for electronic 
isolation of channels in one direc-
tion but not the other; and (5) in-
verting circuits, employing nor-
mally conducting tubes merely to 
reverse polarity. 
A switching circuit (Fig. 5) uses 

a multi-grid tube (6L7's, 6SA7's, 
etc.) with two inputs and one out-
put; it will give out a negative 
plate signal only when it receives 
positive signals on both input el 
and input e2 (and is thus an elec-
tronic representation of the word 
"and") . 
A buffing•circuit (Fig. 6) uses two 

or more tubes (6SN7's, 6L6's, 6V6's, 
etc.) connected together with a 
common load resistor to form a cir-
cuit with the properties of the word 
"or." The grids of all tubes are 
normally biased to cut-off, so a 
positive input signal to any tube 
will produce a negative output sig-
nal (which will not, because of the 
buffing action, affect any of the 
other inputs). 

Fig. 7 shows how a typical ENIAC 

circuit is compounded out of these 
basic circuits. It illustrates the 
action of program controls 1 and 2 
of accumulator 1, both of which di-
rect the accumulator to receive 
(but at different times). The cir-
cuit is shown after program control 
1 has received a negative program 
pulse telling it to direct accumu-
lator 1 to receive. The fact that it 
has received the program pulse is 
remembered by the flip-flop which 
stays in the "set" position during 
the time the number is being re-
ceived. This flip-flop turns on the 
buffer (tube e3) which turns off 
the inverter (tube e9). The action 
of a buffer is required here because 
the same circuit of tubes e9, 10, and 
11 is used when program control 2 
is directing the reception of a num-
ber. That is, control 1, or control 
2, or any other control with a 
switch set to "receive" must be able 
to direct the accumulator to re-
ceive a number, and each at a dif-
ferent time. Tube e9 turns on the 
switches (tubes no, 11) which con-
nect two lines of the digit trunk to 
the decade counters. It is in this 
way that accumulator 1 is pro-
grammed to received yo from the 
constant transmitter. 

After the operation has been 
completed, the program control 
must emit a program pulse which 
will go to direct the next operation 
in the problem. When the flip-flop 
is set, it switches on tube e4, which 
receives a pulse from the cycling 
unit at the end of every addition 
time. This pulse then passes 
through tube e4, "resets" the flip-
flop, and goes out the program out-
put terminal to stimulate the next 
operation. Later on in the prob-
lem, program control 2 is used in 
the same Way to cause accumulator 
1 to receive a number from accu-
mulator 3. 

We have now completed our de-
scription of how the ENIAC solves 
dy 
— = y. The actual setup of the 
dx 
problem is accomplished by manu-
ally interconnecting the program 
controls and digit terminals as 
shown in Fig. 3 and setting the 
switches according to the informa-
tion written in the boxes. It should 
be remembered, however, that this 
problem uses so little of the total 
ENIAC equipment that it is, in ac-
tual fact, too simple for the ENIAC 
to bother with. It does not use, 
for instance, two of the important 
arithmetic units of the ENIAC: the 
high-speed multiplier and the func-
tion table. 

(Continued on page 96) 
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CBS TELE ANTENNA 

By ORVILLE J. SATHER 
Television Engineer, Columbia Broadcasting System, New York 

Design and constructional details of folded dipole video 

radiator for operating frequency of 5 1.25 megacycles 

• The CBS black and white televis-
ion transmitter in New York is 
located on the 74th floor of the 
Chrysler Building. Because of the 
configuration of the tower, special 
antenna had to be designed, since 
the top of the spire is inaccessible 
for mounting any type of conven-
tional video radiator. The carrier 
frequency is 51.25 mc. 

When the original installation 
was made in 1939, single half-wave 
doublet or dipole radiators one inch 
in diameter were projected out of 
each of the four sides of the tower, 
approximately 1000 ft. above sea 
level. They were spaced one-quar-
ter wavelength from the building, 
and all dipoles were fed in phase, 
producing a uniform circular ra-
diation pattern. The input re-
sistance of each antenna was ap-
proximately 70 ohms at resonance; 
this was changed through two 
quarter-wave transformer sections 
to 280 ohms—the impedance of 
each pair of coaxial lines driving 
the antennas. The original dipoles, 
however, were insufficiently broad, 
and the reactance was too great, 
with the result that high frequen-
cies were attenuated and distortion 
and reflections were introduced into 
the picture. 

During the war, no attempt was 
made to improve the antenna sys-
tem; however, in the spring of 1945 
extensive tests were undertaken to 

Fig. 1—A, typical folded dipole schematic, not 
compensated, and B, showing compensation 

2 

e  

A 

B 

 t 000 . 

determine what type of antennas 
could best be substituted. Initial 
measurements and calculations in-
dicated that a single dipole of any 
reasonable size could not be used 
because of the high reactance slope. 
A conical dipole had better char-
acteristics, but it was not practical 
because of its size, and the prob-
lem of heating the elements to pre-
vent ice from forming would have 
been too involved. (The air in the 
Chrysler tower above the '75th floor 
is heated to 230°F. during a sleet 
storm; however, this does not pre-
vent ice from forming on the an-
tennas.) 

Element diameter 

Very encouraging results were ob-
tained with a half-wave folded di-
pole antenna of the type shown in 
Fig. 1-A. Its several parameters 
were varied in order to obtain the 
proper resistance over the widest 
band possible, with the minimum 
positive reactance slope. It was 
found that varying the spacing be-
tween longitudinal elements did not 
have a great effect upon the im-
pedance characteristics. However, 
as the diameter was increased, the 
resistance curve flattened with fre-
quency variation, and the reactance 
slope decreased. 

As an example, using an antenna 
8 ft. long having a nominal spacing 
of 4 in., with 11/4 in. diameter ele-
ments, the positive reactance slope 
at resonance was 40 ohms per 
megacycle, while with 13/4 in. di-
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Fig. 2—Impedance of folded dipole as meas-
ured at antenna terminals ( not compensated). 
Length 7 ft. 5 in., element diameter 11/4  in., 
spacing 5 in. 

ameter elements, the slope was 33 
ohms per mc. Although there was 
a definite advantage in using the 
larger diameter from the stand-
point of optimum impedance, it 
added materially to the weight and 
to the difficulty of heating; for this 
reason 11/4  in. elements were se-
lected as the best compromise for 
the new WCBW antennas. Typical 
measured impedance characteris-
tics for such an uncompensated 
antenna are shown in Fig. 2. 
The method used to measure the 

impedance may be of interest. The 
antenna was connected to two ac-
curately designed air dielectric 70-
ohm coaxial transmission lines con-
taining holes spaced 6 in. apart for 
the insertion of a tuned vacuum 
tube voltmeter probe. A push-pull 

Fig. 3—Impedance measuring assembly showing probe access holes in the measuring lines 
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variable rf oscillator was connected 
to the inner conductors of the meas-
uring lines. The measurements 
were made with the antenna ex-
tending out of an opening on the 
76th floor of the Chrysler Building; 
since it was then impossible to 
measure voltages near the load, 70-
ohm transmission lines of known 
length were inserted between the 
dipole and the measuring lines. A 
diagram of the assembly is shown 
in Fig. 3. 

Standing wave voltage readings 
were taken on both lines using a 
capacity coupled probe voltmeter; 
from this data the relative mini-
mum and maximum voltages were 
plotted and determined, and the 
minimum voltage point was located. 
Calculations were based on the 
formula 

Z1, = ZK 
1— ( --tij — j2( sino 

2( 11.—=--Mco2e) 

where Z1, load impedance 
z,L = impedance of measur-

ing line 
Q E min 

E max 
o = electrical degrees from 

load to point of mini-
mum voltage. 

Since the load was in series with 
the two measuring lines, it was nec-
essary to calculate the impedance 
termination for each line and add 
the two to get the antenna im-
pedance, because it was nearly im-
possible to balance the test setup 
perfectly. Calculations were simpli-
fied by using a radio transmission 
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Fig. 4A—Folded dipole antenna impedance as 

measured at antenna terminals 

line calculator») from which the 
impedance was read directly after 
determining the standing wave 
ratio and the location of the mini-
mum voltage point. (2) 
When the reactance of an an-

tenna has a straight line positive 
slope which goes through zero it 
can be compensated over the range 
±-. 2 JX <R, where the antenna im-
pedance ZL = R -±- JX. This is done 
by adding a parallel tuned circuit 
across the antenna terminals and 
utilizing the negative reactance 
slope of the network which is tuned 
to the resonant frequency of the 
antenna. The equivalent electrical 
circuit is shown in Fig. 1-B. 
Since there is a definite relation 

between L and C, arbitrary values 
may be assigned to them and the 
impedance measured at several 
points; by this method the approx-
imate values of L and C can be 
quickly determined. 
Since insulating supports were 

required for the WCBW antennas, 
the capacity of the insulators was 
used as part of the compensation. 
Values of L and C for the WCBW 
antennas were approximately 35 
microhenries and 19 micromicro-
farads. The antenna terminals and 
compensating network were 
mounted within a cast aluminum 
head to which the ground point of 
the dipole was secured. 
The average resistance of the 

compensated folded dipole was ap-

(1) Available from the Emeloid Co., Inc., Ar-
lington, N. J. 

(2) See "An Improved Transmission Line Cal-
culator" by Phillip H. Smith, p. 130, 
Electronics, Jan. 1944. 
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Fig. 4B—Folded dipole antenna impedance as 

measured at input to transformer sections 

Fig. 5—Offset bottom view of antenna in place showing conduit connection for heaters 

Fig. 6—Chrysler tower showing the original 
single antennas above the newer folded dipoles 

proximately 330 ohms; since 140-
ohm transmission lines were used 
to drive the antenna, two quarter-
wave coaxial transformer sections 
of 162 ohms and 148 ohms were 
used in each line between the dipole 
and the transmission line junction 
in order to match impedances. 

Fig. 4-A shows the compensated 
antenna impedance as measured 
at the antenna terminals, and Fig. 
4-B shows the impedance as meas-
ured at the input to the transformer 
sections. The antennas were fabri-
cated from seamless steel tubing 
with 1,45 in. wall thickness; they were 
cadmium plated after bending. 
Heater wire for de-icing was brought 
into each antenna through a con-
duit attached to the ground point 
of the dipole. Fig. 5 is a top view of 
an antenna in place, and Fig. 6 is a 
view of the Chrysler tower showing 
the location of the audio and video 
antennas. 
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HUMIDITY RECORDING 
By PIERRE ERIC MAIER* 

Photoelectric evaluation of dew point mirror makes possible 

precise measurement of relative humidity of air and gases 

• Humidity recording has increased 
in importance with the use of con-
trolled air conditions in industry, 
improvements in industrial drying 
machinery, and advances in the 
field of laboratory research. A 
method is described which, by pho-

toelectric evaluation' of a dew 
point mirror, makes possible a pre-
cise measurement of the relative 
humidity of the air and other gases 
within the usual temperature lim-
its. In addition, an electrical cir-
cuit is explained which makes pos-
sible, without the use of vapor 
pressure or psychometric tables, a 
direct and linear indication of the 
relative humidity in percentage on 
an electrical pointer instrument or 
recording device. The requirements 
of a photoelectric humidity meter 
are: 

(A) —The cooling device for the 
mirror has to be suitable for a 
temperature range of —10 to 
+250°C, and has to operate with-
out supervision from tap water 
or with a water tank. 

(B) —The indication of the dew 
point temperature T°t has to be 
automatic and continuous. 

(C) —Supercooling and overheat-
ing of the mirror at the moment 
of measuring the dew point has 
to be avoided, or this influence 
excluded from the dew point 
measurement. 

(D) —The relative humidity 95 in 
percentage has to be indicated 
automatically, from the continu-
ously measured gas temperature 
T° and the dew point tempera-
ture T° 5 independently of the 
total pressure of the gas, so that 
all recalculations of the measured 
values on the basis of vapor pres-
sure or psychometric tables would 
be eliminated. 

'Reference is made to C. Strobel, Publica-

tion: E.T.Z. June, 1940. 
*This paper is the result of a private in-

vestigation made by the author, now a mem-
• ber of the technical staff, Bell Telephone Lab-

oratories, New York. 
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M—Measuring chamber 

L—Illuminating equipment 

Z—Photelectric cell 

S—Mirror portion of tube 

J—Thermal insulation 

V—Water valve and relays 

WI—Dew point resistance 

thermometer 

In Fig. 1, the U shaped section 
of hard copper tube R having an 
external diameter of 8 mm and an 
internal diameter of 5 mm, projects 
into the measuring chamber M. 
One end is connected through a 
double valve V opening electro-
magnetically to a water pipe or to 
a water container under slight 
pressure. The other end is con-
nected to a water outlet. The open-
ing cross section of the valve at the 
inlet and outlet may be adjusted 
from zero to 5 mm2 by means of 
needle valves, and corresponds at a 

G 

photelectric humidity meter 

W2—Gas temp. resistance 

thermometer 
St— Thyratron 

11.11.2—Relays 
T—Gas temperature 

Ti— Dew point temperature 

ZiZo—Bridge circuit values 

Eg--Grid bias 

G—Recording ohmmeter 

maximum to a fifth of the inside 
cross section of the tube R. 
The tube R at the straight por-

tion of the U is ground, polished, 
and chromium plated mirror bright. 
The sections of the tube between 
valve V and the mirror are ther-
mally insulated by an asbestos 
wrapping J. Only a small portion 
of the external surface of the tube 
at the mirror S is exposed through 
an opening in the asbestos wrap-
ping. 
This mirror section S of the 

tube serves as the dew point mirror. 
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The tube with these dimensions will 
withstand safely an internal pres-
sure of 40 at., which corresponds to 
a temperature range of the en-
closed cooling water of up to 250°C. 
At the bright tube surface di-

rectly on mirror S, is installed a 
resistance thermometer Wi electri-
cally insulated from the tube and 
under the asbestos stocking, which 
makes it possible to measure the 
temperature of the mirror surfate. 
The temperature T° abs. is contin-
uously measured by a resistance 
thermometer W2. 
The illuminating equipment L 

with a 2 I/ lamp in a centralizing 
holder, a lens and a stop throws 
a beam of light on the mirror S of 
tube R. The beam is reflected by 
the mirror through a stop into a 
semi-conducting cell Z, having a 
cell diameter of 12 mm. The cell 
is connected in a bridge circuit with 
a voltage supply E6, potentiometers 
Pi and P2 (for line and coarse bal-
ancing), to the grid of thyratron 
St. In the plate circuit of the thy-
ratron is the winding of the water 
valve relay V, the relay Ti which 
through its secondary connects the 
resistance thermometers Wi and 
W2 into the operating current 
circuit. 

Operation procedure 

Another relay T2 in the plate cir-
cuit connects through its secondary 
the outer bridge arms to the oper-
ating bridge circuit. When mirror 
S is clear, cell Z will have light, the 
thyratron is energized, valve V is 
open, W i and W2 and the bridge 
are connected in the circuit, cool-
ing water flows through tube R and 
cools mirror S until the tempera-
ture falls below the dew point. 
By suitable adjustment of the 

opening in valve V, this cooling 
process may be accelerated or re-
tarded. After the dew point has 
been reached the mirror will be-
come clouded. The supercooling 
below the dew point increases as 
the temperature of the water in the 
tube falls, i.e., the greater the en-
trance and exit cross sections of 
the valve. 
As soon as the mirror becomes 

clouded, the light reflection is in-
terrupted, the cell becomes dark-
ened, the thyratron is extinguished, 
valve V closes, the flow of cooling 
water in tube R stops, Wi and W2 
and the bridge circuit are discon-
nected. The tube with the enclosed 
cooling water becomes heated due 
to the warmer gas of the measur-
ing chamber, the temperature of 
the surface of the mirror gradual-

ly rises until the dew point is 
reached, and when the latter is at-
tained, the deposit of water on the 
mirror will slowly vaporize again. 
When the mirror is again bright, 
the cell again will be illuminated, 
the thyratron will be energized, V 
is opened, W1, W2 and the bridge 
voltage are connected. 
As soon as the dew point has 

been reached on the tube surface, 
T° and T° are supplied to the 
measuring bridge and at the same 
moment, the cooling supply is again 
started and the temperature goes 
again below the dew point, etc. 
Marked overheating of the mirror 
above the dew point cannot occur 
because: 

1—The temperature of the mirror 
surface, due to the thermal con-
duction between the fairly small 
mirror surface to the rest of the 
thermally insulated tube wall 
and to the entire water content 
of the tube, increases very 
slowly. 

2—During the vaporization of the 
water film from the surface of 
the mirror, and in view of the 
slow heating, a temperature ar-
rest point occurs due to the 
withdrawal of heat of vaporiza-
tion from the tube wall. 

This arrest point is maintained 
until complete vaporization of the 
film, i.e., up to response of the 
thyratron, measurement of T°.b.. 
and V. and connection of the 
bridge, so that the dew point tem-
perature T is still measured with 
absolute certainty during this ar-
rest point, and without any error 
due to overheating. 
Immediately after energizing the 

thyratron and opening the valve V, 
cooling and disconnecting of the 
thermometer again occur abruptly, 
so that the temperature maximum 
of the mirror coincides precisely 
with the dew point. Hence the dew 
point is then transposed to a tem-
perature max (a reversal and arrest 
point). No supercooling can occur 
during the measuring process since 
the mirror becomes clouded with-
out delay in the case of this slow 
alternation at the arrest point. 
Supercooling occurs only after the 
thyratron is extinguished, due to 
the action of the supplied cooling 
water. 
To explain the indication, the 

following symbols and relationships 
are given: 

relative humidity of the gas 
pd = partial pressure of the water 

vapor in the gas at T° 
and 0% 

Psi = saturation pressure of the 
water vapor at T° ib.. 

T°. ib.. = dew point of the water 
vapor contained in the gas at 
T° aba. and 0% 

1352 = saturation pressure of the 
water vapor at the temperature 
T° t ab•• 

Following are equations for the 
upper limiting curve of the water 
vapor: 

pd = ps2 
Pd 

Psi 
psi = f (T°) (1) 
ps2 = f(T°.) (2) 

According to van der Waals, the 
following equation applies for the 
upper limiting curve for the com-
puted values of the saturation 
curve: 

Log ps = A — 
T. 

where T. is the absolute saturation 
temperature of the water vapor at 
a pressure of ps. A and B are 
constants. 

Range equation 

In selecting uniform constants A 
and B in the range between 20° 
and 350°, this equation will agree 
only in certain temperature zones 
with the actual experimentally de-
termined values of the upper limit-
ing curve of the water vapor. 

Therefore, according to the Clap-
eyron-Clausius equation for the 
different temperature ranges 20 to 
100° C, 100 to 200° C, 200 to 350° C, 
the most suitable range constants 
were inserted whereby the follow-
ing temperature range equations of 
the limiting curve of the water 
vapor were obtained: 

for 20 to 100' C: 

Remote reading 

A = 5.9778 
B = 2224.4 
2224.4 

log ps = 5.9778 (3) 
Ts (at abs.) 

for 100 to 200° C: A = 5.6485 
B = 2101.1 
2101.1 

log ps = 5.6485   (4) 
Ts (abs.) 

for 200 to 250° C: A = 5.4151 
B = 2010.8 
2010.8 

log ps = 5.4151 (5) 
Ts (at abs.) 

These partial curves check the lim-
iting curve with sufficient precision. 
At the dew temperature 'rte.. 

the partial pressure of the water 

(Continued on page 100) 
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CANADA'S NEW SHORT 
By H. B. SEABROOK and F. R. QUANCE 
RCA Victor Co., Ltd., Montreal 

Engineering Products Div. 

Engineering details of two new 50 kw AM international trans-

mitters operating on 11 frequencies between 6090 and 21710 Ice 

• For twelve hours a day the voice 
of the Dominion, emanating from 
the 50 kw transmitter at Sackville, 
New Brunswick, is heard around 
the world. Built primarily to give 
the sons and daughters of the Do-
minion serving in Europe and the 
Pacific first-hand news of home, 
the transmitter has become a 
powerful factor in Canada's pro-
gressive policy of foreign relations 
—to inform the peoples of the 
world, via short wave, of her peo-
ple, products and culture. 
After years of careful study, 

commenced in 1938, the engineer-
ing department of the CBC select-
ed Sackville, N. B., as the site for 
their short wave transmitting facil-
ities. The CEC had, at that time, 
an RCA type 50-D, 50 kw standard 
broadcast transmitter, installed at 
Sackville to serve the Maritimes. 
It was decided to merge the pro-
posed short wave and existing facil-
ities. In brief, this meant that a 
new building would have to be 
erected over the existing structure 
and equipment without interfering 
with the scheduled broadcasting 
service. This feat is a story in it-
self and is beyond the intent of 

Two MI-7330-A 50 kw short wave transmitters face each other across the main control room. 

Common control room and the 50 kw standard broadcast transmitter occupy the lower floor 

this article. It is sufficient to say 
that the job was well done, in spite 
of wartime restrictions. 
A tour of the building would re-

veal that it is a two and one-half 
story structure of reinforced con-

Rear view of transmitter showing the rf sections located on each side of the power control room 

crete. The basic equipment for the 
two short wave transmitters face 
across the main control room. The 
50 kw standard broadcast transmit-
ter is located a floor lower facing 
into the common control room, 
which is approximately 120 ft. long 
and 40 ft. wide. On the second floor, 
where the short wave transmitters 
are located, and at the rear of trie 
building are the antenna switch-
ing room, the power control room, 
and the room for the gasoline-
driven standby power supply. In 
addition there are four control 
rooms, a master control room, re-
cording room, studio and office 
space. 
On the first or ground floor are 

the transformer vaults, water cool-
ing and ventilation system, work-
shops, emergency living quarters, 
test laboratory and staff office 
space. The fundamental design of 
the building is such that additional 
transmitters can be installed by ex-
tending the building. In the exist-
ing building a room is already 
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WAVE TRANSMITTERS 
reserved for an RCA 7.5 kw short 
wave transmitter, type ET-4750X. 

A very efficient directional an-
tenna system has been erected. 
Analysis of different antennas re-
vealed the superiority of the reso-
nant multi-element curtain type, 
and, in view of this, such arrays 
were erected at Sackville. A gain 
of approximately 20 db is realized 

in the high gain arrays and 12 to 
15 db in the medium gain arrays. 
All arrays can be reversed, and 
slewed to a limited degree on each 
side of the normal position. 

Five high gain arrays are beamed 
on Europe; when reversed, they 
serve Mexico, Central America and 
New Zealand. Three medium gain 
arrays are beamed on Africa; when 
reversed they serve Australia and 
New Zealand. Three additional 
medium gain arrays are beamed on 
South America and when these 9.4-
rays are reversed they serve Asia 
and parts of Australia. These ar-

rays, because they use resonant 
radiators, can only be used over a 
somewhat limited band of fre-
quencies. 
Canada has been allocated the 

following frequencies and call 
letters: 

Call Kc 
C KOB   6090 
C HAC   6190 
C HLS   9610 
C KLO   9630 
C HMD   9640 
C KXA  11705 
C HOL  11720 
C KCX  15190 
C HTA  15220 
C KNC  17820 
C HLA  21710 

The transmission lines that feed 
the various antennas are of the 
two-wire balanced type, designed 
for a characteristic impedance of 
552 ohms. Close to the antenna 
switch room the lines are tapered 
to a characteristic impedance of 
415 ohms, to facilitate switching 
and other operations. The lines 
are connected to the transmitter 
output terminals through manu-

ally operated switchgear. The 

slewing and reversing which takes 
place at the antennas is accom-
plished by remote control selector 
switches in the antenna switch 
room. 

Transmitter specifications 

Two MI-7330-A, 50 kw, short 
wave transmitters provide the radio 
frequency power. The transmitters 
will work into balanced transmis-
sion lines of 300 to 600 ohms. Both 

transmitters may be operated on 
any frequency from 6 to 22 mc. 
The frequency stability is 10 parts 
in a million, which means that the 
drift is limited to 60 cycles in 6 
million cycles. 
High level, class B modulation is 

used. The carrier may be modu-
lated up to 100%. For 100% mod-
ulation an audio signal of +8 vu 
(0 db at 6 milliwatts) is required. 
The specified overall audio fre-
quency response is ±- 1.5 db from 

Schematic circuit diagram showing the 6 stage radio frequency channel with its class C final amplifier, and below it the associated audio equip-

ment which provides sufficient high level class B power to modulate the carrier fully 
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30 to 10,000 cycles. The envelope 
distortion is less than 4% rms at 
90% modulation at 1,000 cycles. 
Average program output requires 
135 kw from a 2,300-volt 3-phase 60-
cycle source. For full modulation 
170 kw of power is required. 
A view is shown of the front 

panel of one of the two transmit-
ters. The two interlocked doors at 
each end give access to two rf 
channels. The center door opens 
on the power control equipment. 
The extreme doors at each side 
give access to all rf exciter and 
power amplifier controls. The five 
meters at each end indicate fila-
ment voltages, grid and plate cur-
rent for the two power amplifier 
stages. The center door opens to 
a small enclosed control room 
where the main circuit switches, 
breakers and control relays are lo-
cated. At the rear of this control 
room an electrically interlocked 
door allows access to the modu-
lator, low voltage and high voltage 
rectifiers and control contactors. 
The meters over the central sec-

tion, left to right, indicate modu-
lator filament voltage, modulator 
plate current, low, intermediate 
and high plate voltage, main sup-
ply voltage, power input and con-
trol voltage. The two doors at the 
right give access to the right hand 
rf unit. These doors may be 
opened when the left rf channel 
is in operation. The right chan-
nel may be set up on a specified 
frequency in about 15 minutes but 
the change over from the left to 
right rf channel may be made in 
5 seconds if both channels have 
been previously set up. This is 
done by operation of one switch on 
the front panel. 

Hf circuits 

Each rf section has six stages. 
An RCA-802 is used as a crystal 
oscillator operating at one-half the 
output frequency. Another 802 is 
used as a buffer-doubler in the 
second stage. The first amplifier 
uses two 828 high gain beam power 

High gain array beamed on Europe and re-

versible for Mexico, Central America and New 

Zealand. Additional arrays serve South America 

tubes in push-pull. Two 810's are 
used in push-pull in the second 
amplifier. All of these stages are 
tuned by varying capacities and 
selecting taps on the tank induct-
ances. 
Two 827R, air cooled, power tubes 

are used in push-pull in the third 
amplifier stage. These tubes are 
capable of delivering about 2 kw 
output. The tuning in this stage 
is made through fixed capacities 
and a variable inductance. The in-
ductance is varied by means of a 
shorted turn. The power amplifier 
stage uses two water-cooled, type 

Front panel of one of the two short wave transmitters showing interlocking doors giving access 

to rf channels, power amplifier and power control equipment 

880 triodes in push-pull. The tank 
inductance consists of a one-turn 
coil or loop constructed of copper 
pipe. The inductance is varied by 
using a shorting bar. 

Audio circuits 

A single-channel, push-pull, four-
stage modulator is used to develop 
the modulating power. Two 1603's 
in push-pull are followed by four 
828's in push-pull parallel for the 
first two stages. These drive the 
two 880's modulators through four 
828's operating in push-pull-paral-
lel as a cathode follower. Two 
5R4GY's are used across the grids 
of the 880's to insure audio stabil-
ity on peak modulation. Feedback 
from the plate of each modulator 
to the input of the 1603's is used 
to obtain low distortion and a flat 
frequency response. The 880 tubes 
are connected push-pull into a 
modulation transformer and modu-
lation reactor where the modula-
tion voltage is effectively placed in 
series with the plate supply to the 
power amplifier. The overall gain 
fwm input to output of the modu-
lator is 66 db which represents a 
power gain of over 4 million to 1. 

Power equipment 

Two voltage regulators are used 
to regulate the main supply within 
-±10%. These regulators do not act 
quickly enough to follow voltage 
changes due to program modulation 
but correct for "slow time" line 
variations. Three distribution trans-
formers are used to step down the 
2,300-volt 3-phase to 230 volts, 3-
phase. The primaries of the three 
single-phase transformers are con-
nected either delta or wye to step 
up the 2,300 volts to 6,600 volts or 
11,000 volts to feed the main rec-
tifier. A small 5,000-volt step-up 
transformer is used to supply the 
low voltage rectifier. 
Four rectifiers provide the direct 

current supply for the tubes, one 
at 10,000 volts for 880 plates, one 
5,000-volt supply for 827R's, a 1,500-
volt supply for the early stages and 
a bias supply at 600 volts. With no 
modulation but 50 kw of rf being 
generated, 120 kw of power is re-
quired. 

Control equipment 

The cooling air and water for 
the tubes must be flowing before 
any power, either to the filaments 
or plates, is applied to the large 
tubes. Switches operated by the 
air or waterfiow are used for pro-
tective purposes. The bias supply 
must be on before applying plate 

(Continued on page 102) 
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IRE-4511S1 CONVENE 

Scientists review proaress in the measurement and util-

ization of UHF signals and propagation characteristics 

• The joint meeting of the Interna-
tional Scientific Radio Union, (U.R. 
S.I.) with the I.R.E. (Washington, 
D. C. Section), drew about 400 phy-
sicists and radio engineers to Wash-
ington May 2-4. A total of 49 papers 
during the six sessions were devoted 
to radar; tropospheric propagation; 
ionospheric propagation; theory; 
instruments and measurements; 
circuit elements; and antennas. 
The program was started with an 

analysis by P. R. Adams and J. Alli-
son (F. T. L. Inc.) of the frequency 
and power characteristics of a rang-
ing system (Loran) using frequen-
cies of the order of 70 kc per sec-
ond. It was disclosed that power re-
quirements of the order of 100 kw 
near the equator and from 7 to 10 
kw in northern latitudes would be 
necessary to make such systems 
practical. 

F. P. Isely (N.R.L.) described 
methods for adjusting radar equip-
ment in the field, using artificial 
targets which apply reflected energy 
signals to the receiver after known 
intervals, after the passage of the 
transmitter pulses. These "targets," 
usually in the form of a high Q cav-
ity known as an echo box, absorb 
energy from the transmitter and 
re-radiate it during definite inter-
vals. The calculations of the neces-
sary Q for such a cavity were given, 
with descriptions of some of the 
units used for this purpose. 

Centimeter wave lengths 

A. L. Samuel and J. W. Clark 
(B.T.L.) described a wide tuning 
range microwave oscillator tube 
(2K48 or 2K49) of the reflex kly-
stron type with facilities for coup-
ling to an externally-adjustable out-
put line wherein tuning was ac-
complished by a moving piston. The 
tuning should be varied over the 
four to ten centimeter range using 
the x/4 mode, two to six centimeters 
using the 3 X/4 mode and one and a 
half to five centimeters using the 
5 x/4 mode. 
D. F. Winter (Radiation Labora-

tories, MIT) described oscillographic 

Wide range microwave oscillator tube (right) and adjustable cavity left). Samuel and Clark ( BTU 

measurements having a time resolu-
tion capability of the order of one 
millimicrosecond. The oscillograph 
used a DuMont K1017 tube operat-
ing at the potential difference of 
25KV. This instrument was capable 
of showing transients having a writ-
ing speed of 300 in. per microsec-
ond at a deflection sensitivity of 180 
volts per in. 
A method of calibrating wave-

meters and oscillators in the micro-
wave region (of the order of 7 cm) 
was described by L. E. Hunt 
(B.T.L.). As shown, the unknown 
frequency is compared with certain 
high harmonics from a crystal 
oscillator, both being separately 
heterodyned with the output from 
a frequency modulated oscillator, 
modulated by a saw-tooth wave-
form. The modulation products are 
mixed and passed into a com-
munications receiver, amplified and 
applied to the cathode-ray oscillo-
graph vertical deflection system. 
The horizontal sweep of this tube 
is synchronized with the saw-tooth 
modulating voltage of the FM oscil-
lator. Two vertical pips (as shown 
at A-A') appear on the oscillograph 
pattern separated along the time 
scale by a distance (t) which rep-
resents twice the frequency of the 
communications receiver setting. 
Since the horizontal sweep is linear, 
this separation represents a known 
frequency difference. 
The unknown frequency applied 

through a similar circuit superim-
poses the other vertical pips 
(B and B') along the horizontal 
scale. The unknown oscillator is 
shifted, and when these two sets 
of deflections coincide, the fre-
quency of the power oscillator 
matches the crystal harmonic. 

S. Kass, L. A. Pick and A. C. 
Trakowski, discussed the form of 
radio signals produced by lightning. 
A storm warning communication 
circuit consisting of special radio 
networks containing widely sepa-
rated stations, was used to study 
atmospheric static disturbances 
(sferics). Since about one-sixth of 
the air crashes occurring during the 
war were caused by weather haz-
ards, a knowledge of thunderstorms 
is an important factor in the reduc-
tion of this serious hazard of flying. 

Tropospheric. siledies 

The session on tropospheric prop-
agation involved a description of 
long-time records of reception in-
tensities of a 44 mc signal obtained 
at the Cosmic Terrestrial Research 
Laboratory, by Drs. Harlan T. Stet-
son and G. W. Pickard. This data 
indicated the importance of the 
moisture content of the air in its 
effect on the transmission path of 
signals by changing the refractive 
index of the atmosphere. 
The reflecting properties of ice-

bergs on radar waves of the 3 and 
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10 cm lengths was reported by L. E. 
Brunner (Coast Guard). Experi-
ments during the last ice patrol 
seem to favor the 10 cm wavelength. 
It was pointed out that the time 

• has not yet arrived when a vessel 
can steam through an ice barrier 
with full assurance of safety, based 
only on radar disclosures of the lo-
cation of bergs, although this will 
become a reality after more ex-
perience and experimentation. 
A paper by E. Dillon Smith and 

R. D. Fletcher (U. S. Weather Bu-
reau), was devoted to the study of 
the obstruction and attenuation of 
radio and radar signals by scatter-
ing and absorption by particles of 
moisture in the air. Theoretical 
curves of the absorption coefficient 
and refractive index make it pos-
sible to compute the attenuation 
due to raindrops, clouds and fog. 

Earth reflections 

A two-part paper by D. E. Kerr 
(Radiation Labs. MIT) covered the 
method of analyzing interference 
between direct waves and earth re-
flected waves at microwave frequen-
cies. The commonly utilized lobe 
pattern method for the study of mi-
crowave propagation characteristics 
was analyzed. The effect of the at-
mosphere on the propagation of 
centimeter wavelengths was shown 
to take place in three different 
ways: Oxygen and water vapor ab-
sorb energy at particular wave-
lengths, and water in liquid and 
solid forms in the atmosphere both 
absorb and scatter energy, produc-
ing a combined effect that may be 
rather large in the vicinity of 2 
cm wavelengths. Refraction also 
causes very large fluctuations in 
signal strength. The familiar con-
cept of an equivalent earth's radius 
to account for the effect of refrac-
tion as it has been used in prelimi-
nary studies for several years, has 
proved inadequate to explain most 
refraction effects and new experi-
mental and theoretical methods 
have been developed to explore the 
mechanism of radio wave refrac-
tion. 
A study of radio interference on 

aircraft when flying through pre-
cipitation was reported by Ross 
Gunn (NRL). A plane flying 
through moist air or snow accumu-
lates a large charge with respect to 
the surrounding atmosphere which 
may become as high as 450,000 volts. 
Radio interference results from 
corona currents produced by the 
dissipation of these voltages. 
At the Ionospheric Propagation 

session a report by H. W. Wells, J. 
M. Watts, and D. E. George, (Carne-
gie Institution of Washington) dis-
closed a new method of analyzing 
rapidly moving ionospheric clouds. 
The method consists of a continu-
ous series of "panoramic" pictures 
recorded on motion picture film at 
short intervals showing the reflec-
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tion at a number of frequencies 
from these clouds. Pictures taken 
during magnetic disturbances, such 
as those which occurred March 25 
and 26 this year, were shown. These 
clouds coincided with the F-layer 
and caused rapid fluctuation in the 
ionization effect. By viewing such 
records in rapid sequence a much 
clearer insight can be gained as to 
the mechanism of ionization. 
A method of preparing nomogra-

phic charts relating to the critical 
and maximum usable frequencies 
with respect to solar and magnetic 
effects on the ionosphere was de-
scribed by M. L. Phillips (Bu. Stan.). 
On these charts the third variable 
takes care of the reception charac-
teristics over the great circle path 
on the earth's surface to where the 
data was recorded, and the time of 
year. The characteristic shape of 
the scale which takes into account 
these latter data discloses certain 
characteristic information in itself. 
A paper presented by M. B. Har-

rington (Bu. Stan.) reports the 
study of the variability of field in-
tensities at frequencies ranging 
from 770 kc to 15 mc with a view 
to obtaining a utilization factor 
that could be applied to field in-
tensity data and that would assure 

a usable transmission band over a 
particular percentage of the time. 
In general it was found that multi-
plying the required field intensity 
by a factor of two would assure 
adequate signal intensity on 90% of 
the days. 

J. V. Lincoln (Bu. Stan.) described 
the method used in correlating in-
formation reports from various op-
erators in the field and establish-
ing a common denominator where-
by these reports could be handled 
on an equal basis. 

It has been generally assumed that 
ionospheric observations should be 
made on a "time of day" compari-
son basis, that is stations having 
the same longitude would have 
similar characteristics. This as-
sumption has been shown by New-
bern Smith (Bu. Stan.) to be ques-
tionable because of differences in 
the field the magnetic latitudes in-
troduce. These effects can be 
handled by the use of a zoning fac-
tor depending on the magnetic 
latitude, the latter being somewhat 
different from the geographical 
latitude. 

Phasenteter 

A description of a direct reading 
phasemeter covering the audio fre-
quency range was given by E. R. 
Haberiand (Naval Ordnance Lab.) 
Here two frequencies, the phase dif-
ference between which is to be de-
termined, are =piffled, passed 
through two stages of limiting, dif-
ferentiated and then passed into 
a polarity discriminat,or circuit. The 
latter is similar to a form of flip-
flop circuit. The transfer intervals 
when this circuit is reversing de-
pend upon the arrival time of the 
pulses which result from the dif-
ferentiated square wave version of 
the input signals. The integrated 
flow of current in the anode circuit 
of the polarity discriminator is 
therefore a measure of the phase 
displacement between the two fre-
quencies. The instrument can be 
arranged to read zero phase angle 
at the center of the indicator scale 
which is calibrated ± 180 deg. at 
one extreme of the scale, with a 
full scale equal to a 360 deg. dis-
placement. 
Methods for stabilizing the fre-

quency of an audio oscillator of the 
Wien bridge type were reported on 
by C. B. Leslie (Naval Ordnance 
Lab.) A typical interpolation oscil-
lator can be frequency stabilized to 
within ± 0.02% over the operating 
range. 

F. V. Higgins (FCC) compared 
the time required for solving and 
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the operational difficulties attend-
ing several common methods of 
harmonic analysis based on inter-
preting the contours of curves us-
ing the four methods of analysis: 
analytical, graphical, Fisher-Hin-
nen, and Brown. 

A low-frequency transient volt-
meter was described by C. N. Mooers 
(Naval Ordnance Lab.). By the use 
of inverse feedback with a peak in-
dicating diode circuit, a voltmeter 
was produced that is capable of 
measuring the negative potential of 
a transient pulse of 5 volts or less 
which builds up during intervals of 
a few milliseconds to several sec-
onds, with an accuracy of 1/2 %. 

A paper by J. J. Freeman (Bu. 
Stan.) analyzed the field generated 
in a piston-type attenuator operat-
ing on the TEoi mode. The rela-
tive merits of circular and rec-
tangular attenuator cross-sections 
were discussed. 

K. Lark-Horovitz, (Purdue) gave 
a brief summary relating to the 
latest concepts of electrical conduc-
tion through semi-conductors with 
particular reference to crystal rec-
tifiers. He followed this with a re-
view of ,Germanium high voltage 
rectifiers and photocells, taking up 
the characteristics which make 
them useful not only for rectifiers, 
but also in the field of non-linear 
and negative resistance elements, 
photosensitive cells and tempera-
ture sensitive devices. As a photo-
cell, a sensitivity exceeding that of 
regular phototubes has been at-
tained 

Klystron wise 

A paper was presented by J. B. H. 
Kuper and M. C. Waltz (MIT) on 
the noise from reflex Klystrons. 
When these tubes are used as local 
oscillators in microwave super-
heterodyne receivers a considerable 
amount of noise is experienced. 

A method of designing band pass 
and band rejection microwave fil-
ters using quarter-wave couplings 
was discussed by R. M. Fano and 
A. W. Lawson (MIT). This paper de-
scribed methods of transforming 
lumped-element filter circuits into 
microwave structures and discussed 
the advantages of using quarter-
wave coupled filters over other 

types of microwave filters. The de-
termination of the resulting charac-
teristics was discussed. 
A survey of the high frequency 

characteristics of commonly-used 
types of resistors was made by R. F. 
Field ( General Radio Co.) The re-

duction in resistance values at high 
frequencies, known as the Boella 
effect, has been attributed to the 
capacitance effects between con-
ductive elements in such resist-
ances. It was shown that the dielec-
tric losses taking place in these ca-
pacitance elements accounts for the 
shape of the high frequency charac-
teristic curves of resistors. 
Two papers were presented on 

the parallel-T form of RC net-
works. The first paper by L. Stan-
ton (Brown Instrument) developed 
the general theory and application 
of parallel networks and gave a 
survey of the most usual applica-
tions. The method of using such a 
network as a negative feedback 
circuit was described. 
The second paper by H. S. Mc-

Gaughan (Naval Ordnance Lab.) 
discussed a method of unbalancing 
parallel-T networks which have the 
characteristics of producing a mini-
mum in transmission at one fre-
quency and shifting the phase by 
180 deg. at that point. This feature 
is of particular interest in the de-
sign of RC-tuned oscillators. An-
other effect of unsymmetrical net-
works is that the characteristic in-
put and output impedances may be 
different at each end of the net-
work. Several examples of this non-
symmetric connection were given. 

The basic circuit is shown in the 
sketch. 
An automatic level control for au-

dio frequencies was described by W. 

R 

c/n n R 

Unbalanced parallel-T net-work ( McGaughan) 

R. Turner (Naval Ordnance Lab.). 
A variable-gain amplifier using a 
6SA7 tube was regulated by a po-
tential derived from the voltage ap-
pearing at a control point later in 
the system. The potential at this 
control point was amplified and rec-
tified in a full-wave bridge rectifier 
circuit and the resulting de was am-
plified in a direct coupled ampli-
fier stage. The output of the latter 
was passed through voltage limiter 
circuits and a low-pass filter and 
furnished the control bias of the 
variable gain stage of the main 
amplifier. A level of signal was 
maintained within 4% for a 60 

(Continued on page 96) 

RCA's "Vibrotron" Tube Has Wide Application 

In RCA's "Vibrotron" tube, motion of the 

movable electrode E in directions MM is trans-

ferred through a thin metal diaphragm to af-

fect the electron flow of the triode consisting 

of electrodes K ( cathode), G ( grid) and E 

(movable anode). Leads L are brought out 

through a glass seal ( H) in the metal en-

velope ( S) with exhaust tip at T 

A new type of vacuum tube, pri-
marily developed for use as a pho-
nograph pick-up but useful also for 
many industrial control and meas-
urement applications, is being put 
in production by RCA Victor Divi-
sion of RCA, Harrison, N. J. It is 
styled "Vibrotron," is about an inch 
long, one-quarter inch in diameter 
and weighs one-fifteenth ounce. 
The tube is a metal triode with 
leads brought out through a glass 
seal at one end and at the other 
an extremely thin metal diaphragm 
to which there is connected a pro-
jecting arm, movement of which 
converts mechanical variations di-
rectly into variable electron flow. 
For record reproduction it is 
claimed that the tube makes pos-
sible a system having low acoustic 
noise and needle chatter, that it 
will withstand severe treatment 
and is stable under wide tempera-
ture and humidity changes. It 
operates as an integral part of the 
pick-up head without pre-amplifier 
or coupling transformer. 
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TUBES ON THE JOB 
Electronic Coffee Roaster 

An ingenious use of infra-red 
light coupled with photocell control 
has been worked out for the auto-
matic roasting of coffee. Machines 
shortly will be placed on the mar-
ket. The basic principle, discovered 
by the inventor, August A. Torres 
(Hotel Biltmore, New York) in-
volves the difference in the reflec-
tive property of coffee beans as 
they change from the raw to the 
roasted state. Heat is generated 
electrically, the whole automatic 
roasting process requiring about 
two minutes. With the raw coffee 
in a rotating drum, a photocell 
scans the reflected infra-red light. 
A second (comparator) photocell 
looks at the light source. The plate 
voltage of the first photocell is 
applied to the grid of a cathode 
follower stage and a portion of the 
output of this stage is applied to 
the grid of the comparator stage. 
The output voltage of the compara-
tor stage is proportional to the dif-

The electronic coffee 

roaster resembles a 

cash register and is 

automatic. Heat is 

generated electrically, 

roasting operation be-

ing controlled by re-

flective property of 

beans under infra-red 

light. Schematic at 

right indicates method 

of operation 

ference in plate voltage of the plate 
voltage of the two photocells and 
is a measure of the difference in-
tensity of the light from the source 
ánd the light reflected from the 
roasting coffee beans. Output of 
the comparator stage is used to 
operate relays which cut off the 
heaters, release the roasted coffee 
into a second rotating drum under 
air blast to cool it, whence it is 
automatically weighed and deliv-
ered for packaging. 

Miniature Welder 

High speed precision welding is 
brought right into the production 
line for such jobs as instrument 
making, electro-chemical apparatus 
and radio part assembly with the 
new miniature welding unit devel-
oped by the Industrial Electronics 
Division, Raytheon Mfg. Co., Wal-
tham 54, Mass. 

The power supply and control 
box is 10 in. high and requires a 
bench top area about 13 in. square. 
With a current drain of 3 amp, for 
the maximum setting this equip-
ment will work off any 115 y 60 
cycle light line. When the stored 
energy principle of an electrostatic 
charge in a capacitor building up 
and then discharging through gas 
filled rectifier tubes the power con-
sumption from the 115 y line is 
relatively stable. The output can 
be controlled with a single adjust-
ment. The only other control on 
the box panel is a three position 
capacitor switch allowing the 
proper selection of capacitor values 
to be inserted in the timing circuit. 
After these two settings are made 
for any particular material and 
thickness of joint, the unit produces 
constant uniform welds. 
The foot operated welding head 

allows a pre-set pressure to be ap-

Capacitor dischaigc permits 60-120 welds per 

minute with this miniature bench type welder 

plied to the welding spot and also 
automatically triggers the power. 
Sixty to 120 welds per minute are 
possible, depending on the setting 
of the voltage and capacity con-
trols. Practically all high thermal 
conductivity metals and their alloys 
can be welded; these include iron, 
aluminum, copper and copper al-
loys, nickel and nickel alloys, tan-
talum, platinum, tungsten, gold, 
constaten and stainless steel. 

Electronic Metronome 

This all-electronic metronome 
uses a thyratron tube to replace 
pendulums. A simultaneous audi-
ble time-beat and flashing light 
may be selected in any tempo in 
the range between 40 and 208 beats 
per minute, directly from a cali-
brated dial. The volume and tone 
of the audible beat may be varied 
over wide limits. For 110-v a-c 
only. Distributed by G. Schirmer, 
Inc., 3 E. 43rd St., N. Y. 17, N. Y. 
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Automatic Surface 
Hardening 

Heart of a versatile new custom 
heat treating plant, the Dexter 
Metal Treating Co., Oakland, Calif., 
is a 15 kw, GE induction heater— 
one of the first of its type to be in-
stalled on the Pacific Coast. The 
equipment is used either for surface 
hardening or for joining metals by 
silver soldering or brazing. An ac-
cessory soon to be installed is a 
machine to do scanning for surface 
hardness, which will control the 
passage of a shaft through the coil 
and spray quencher. In operation, 
a surface hardness to a depth aver-
aging 1/16 in. will be produced on 
a continuous, full-automatic basis. 
The depth may be varied through 
control of speed and power plant. 
The unit is operated in the neigh-
borhood of 500 kc. 

Typical is a current order for 
surface hardening certain portions 

Surface hardening of small parts is auto-
matic and provides for conti peration 

of a steel shaft. The customer had 
been paying 82 cents each, for a 
method whereby each shaft was 
first carburized all over, then 
scraped with final reheating of the 
portions requiring hardness. Dexter 
does the work for 17 cents per unit 
—and total cost to the customer is 
well below the other, even though 
a superior grade of steel must be 
used. 

Automatic Bearing 
Hardening 

Using induction heating and a 
simple feed mechanism based on 
the principle of the breech loading 
rifle, Sprague-Sells Division, Food 

Machinery Corp., Hoopeston, Ill., is 
surface hardening 3-in, bearing 
sleeves at the rate of 1200 an hour. 
The feeding unit consists of an 

eccentric cam driving a piston. A 

Applying breech loading principles, 3-inch 

bearing sleeves are hardened 1200 an hour 

magazine feed built in the work-
table raises the sleeves from a stor-
age bin under the table te the 
proper feeding position. The piston 
then pushes the bearings through 
the hf heating coil at a pre-deter-
mined uniform rate of speed. A 
quartz tube fitted inside the heat 
coil acts as a positioning guide to 
maintain concentricity between the 
bearing sleeve and the coil and is 
also used as an insulator to prevent 
shorting of the coil turns. The 
travel of the piston stroke is ad-
justable to compensate for the va-
rious lengths of sleeves handled. 
The induction heating equipment 

is a 30 kw unit developed and built 
by Lepel High Frequency Labora-
tories, Inc., 39 W. 60th St., New 
York City 23. The operating fre-
quency on this particular operation 
is 380 kc. The heater, however, 
has a frequency range from 125 to 
450 kc which is wide enough to 
match practically any load or load 
coil conditions that may arise with 
any special heating jobs in the 
plant. Frequency selection can be 
made in less than 2 minutes with 
a single hand-wheel control; a 
meter being used as a resonance 
indicator. 

Concentrated Arc Lamp 

As a light source for narrow-
beam and high-intensity projection 
applications, a new glass-enclosed 
arc lamp developed by the Water 
Mill Laboratories, Western Union 
Telegraph, Water Mill, Long Island, 
N. Y., has many advantages over 
presently existing types. For use 
in optical microscopes, and for pro-
jection and photographic enlarge-
ment it produces exceptionally 
sharp images with extreme depth 
of focus. 
The light spot in the smaller 

lamp sizes is a sharply defined cir-
cular area approximately 0.003 in. 
in diameter. This is formed on a 
specially prepared zirconium oxide 
cathode. Ionic bombardment brings 

the oxide surface to its melting 
point and a brilliant white light, 
covering the spectrum from 2500 
Angstroms on up through part of 
the infra-red, is emitted by the 
molten surface and the excited zir-
conium vapor. Maximum response 
is in the neighborhood - of 10,000 

Concentrated arc lamp, 10-watt size, which has 
zirconium coated cathode, produces great light 

Angstroms. The brightness of this 
arc is about ten times that of an 
ordinary tungsten filament. This 
concentrated arc lamp is made in 
four different sizes at the present 
time-2, 10, 25 and 100 watts. Ex-
perimental models up to 1500 watts 
have been built for possible use in 
theatre and home motion picture 
projectors. All lamps operate on 
direct current and need special 
power supply units and circuits de-
signed to meet their peculiar re-
quirements. 

ROTARY HEATING JIG 

By adapting a manually operated rotary hold-
ing chuck to their 15-kw induction heater, 

Willey's Carbide Tool Co., Detroit, Mich., has 

stepped up output of small 1/4 -in, cutting tool 

tip brazing to 400 units per hour per operator; 

3/4 -in. square tool bits are handled at the rate 
of about four a minute 
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SURVEY of WIDE READING 
Electronic news in the world's press. Review of engineer-

ing, scientific and industrial journals, here and abroad 

Pulse-Tinte Modulation 

J. Zwislocki-Moscicki ( Bulletin des schweizer 
elektrotechnischen Vereins, July 25, 1945, and 
August 22, 1945, Nos. 15 and 17) 

In this pulse-time modulation 
scheme, basically different from the 
American systems,* the recurrence 
frequency of short, low-frequency 
pulses is frequency modulated in 
accordance with the signal to be 
transmitted, and the low-frequency, 
frequency - modulated pulses are 
used to key a high-frequency trans-
mitter on and off. In the receiver 
the low-frequency pulses are de-
rived from an intermittent carrier 
and the original signal obtained by 
a discriminator. Steepness of the 
pulse edges, average recurrence fre-
quency of the pulses and deviation 
of the recurrence frequency due to 
the modulating signal are three 
characteristics of the system which 
should be suitably chosen. 

In a particular apparatus for ex-
perimental purposes the high-fre-
quency section of the transmitter 
contained a 30 mc generator, a key-
ing stage and an output stage. In 
the low-frequency section impulses 
of an average recurrence frequency 
of 50,000 cycles per second were 
generated by heterodyning two ap-
proximately one-megacycle waves 
and passing the 50,000 cycle differ-
ence frequency through an over-
loaded amplifier tube to obtain 
pulses from the 50,000 cycle sine 
wave. One of the megacycle waves 
had been previously frequency 
modulated by the signal so that the 
recurrence frequency of the 50,000 
cycle pulses was also frequency 
modulated. In' other words, the 
pulses were more densely spaced 
for high amplitudes of the modu-
lating signal than for lower ampli-
tudes. The pulse shape was equiv-
alent to the superposition of the 
first harmonic and the funda-
mental, if the amplitude of the 
first harmonic is half that of the 
fundamental; they were closely 
enough to a rectangle for the re-
quirements. With this arrange-
ment, a tone frequency of 10,000 
cycles could be transmitted satis-
factorily. 

The high-frequency section of 
the receiver is similar to that of a 

conventional receiver for amplitude 
modulation; an intermediate fre-
quency of 5 mc was used. The first 
rectifier is followed by a limiter; 
care should be taken that the tops 
of the impulses are applied with a 
positive sign to the limiter. The 

FROM GENERATOR 
LIMITER 

DISCRIMINATOR 

Demodulator for carrier pulses where the pulse-
recurrence frequency is frequency modulated 

amplitude limiter consists of a 
grid-leak detector with a high grid 
resistor preventing the flow of grid 
current. Consequently the posi-
tively applied pulses are clipped at 
the bases only but the tops are 
passed freely; this results in a re-
duction of disturbances and in a 
narrowing of the impulse width. 

At the plate side of the amplitude 
limiter the pulses are negative. 
They determine the recurrence fre-
quency of square waves generated 
by a pentode connected as a dyna-
tron oscillator. The square wave 
output is secured by suitable dis-
tribution of the cathode current 
between plate and screen grid. The 
frequency-modulated square waves 
are applied to a discriminator 
which is required to pass essentially 
only the first harmonic of the 
square wave and which presents a 
pure resistance to the square wave 
generator. The discriminator shown 
operates as a low-pass filter where 
R. is much smaller than Z. and R, 
the equivalent resistance of a rec-
tifier, is much larger than Z.'. Com-
putations show that for the as-
sumptions made, the ratio E2/E1 or 
output voltage to input voltage (the 
input voltage is maintained con-
stant) is given by the expression: 

1 ?- 1=  Et V  R2 (66:22CCLL2-21)2 +  6)2 LI 

where L = L1 L2. Suitable choice 
of the circuit constants permits the 
ratio Eq/Ei to be proportional to 

the angular frequency co within 
wide limits. 

Calculations regarding the effect 
of a disturbing signal are present-
ed. The system may be advan-
tageous for distance communica-
tion because short impulses are less 
subject to fading and effective am-
plitude limitation may consider-
ably reduce interference. 
See patent No. 2,392,546 summar-

ized on page 82 of this issue. 

Electrolytic Selenium 

Photo-Cell 

A. von Hippel, J. H. Schulman and E. S. Ritt-
ner ( Journal of Applied Physics, April 1946) 

The electrolytic photocell consists 
of a metal electrode, completely 
coated with metallic selenium, im-
mersed in an aqueous solution of 
an electrolyte, preferably selenium 
dioxide, together with an auxiliary 
electrode of a noble metal, like 
platinum, or a second selenium-
coated electrode. On the applica-
tion of an external voltage of the 
order of 2 volts making the auxili-
ary electrode the anode, the cell be-
comes immediately sensitive to light 
incident upon the selenium cathode. 
The photocell possesses a short cir-
cuit sensitivity of the order of 
1000µ, amp/lumen and a dark cur-
rent of 0.2 to 2.0s amp, for a total 
cathode area of 2 cm2. 

A report is presented on the 
characteristics of these photocells 
as a function of operating voltage, 
temperature, external resistance, 
and time. The characteristics of 
the electrolytic selenium photocell 
rival most closely those of present 
commercial selenium "barrier layer" 
type cells. Its main advantages over 
the latter type are higher sensitiv-
ity, the possibility of making the 
active surface in practically any 
shape, and perhaps ease of manu-
facture. The need for an external 
voltage supply, the resulting dark 
current and higher noise level, and 
the temperature limit imposed by 
freezing of the electrolyte are its 
main disadvantages. An electronic 
feedback circuit is described which 
maintains the voltage across the 

*Electronic Industries, Nov. 1945, p. 90, and 
Dec. 1945, p. 83. 
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cell constant improving its opera-
tion. It is generally applicable to 
photo-conductive and photo-voltaic 
cells. 

Measuring Contact 

Potential Differences 

W. E. Meyerhof and P. H. Miller, Jr. ( Review 
of Scientific Instruments, January, 1946) 

The apparatus is intended for the 
study of metal surfaces in gases or 
in vacuum. It permits the determi-
nation of contact potential differ-
ences to 1/100 volt between any two 
fiat metal samples having areas 
larger than two square millimeters. 
Tizne effects on surfaces in intervals 
varying from minutes to days and 
effects of various treatments of the 
surfaces may be investigated with 
the device. 

Contact potential difference indicator 

In operation the standard metal 
surface A and the surface of the 
metal sample B are approached 
rapidly to within a small distance, 
say 0.01 cm, causing an audio fre-
quency pulse across the grid resistor 
of the electrometer tube, which is 
connected as a cathode follower. 
The pulse is amplified by a factor 
of 103 and applied to the vertical 
plates of an oscilloscope. The con-
tact potential difference between 
the surfaces A and B is determined 
by adjusting the potentiometer un-
til the pulse can no longer be seen 
on the oscillograph. With this null 
method evidently slow changes in 
the amplifier characteristics are of 
no consequence. For more accurate 
measurements the oscillograph de-
flections are plotted against the po-
tentiometer readings and the null 
point determined as the intersec-
tion of this plot—which is a straight 
line—and the x-axis. 

Non- Linear Mixers 

H. Stockman ( Journal of Applied Physics, Feb-
ruary, 1946) 

Several methods are described for 
the computation of the output of 
non-linear mixers. All methods are 
tried out for a particular example 
and their advantages and dis-
advantages explained in connection 
with this example. It is found that 
no "best" method exists. 

Impedance 

Measurements 
.1. M. van Hofweegen ( Philips Technical Re-

view, Eindhoven, Netherlands, Vol. 8, No. 1, 

January, 1946) 

The method of determining re-
sistive and reactive component of 
an impedance by establishing the 
damping and detuning introduced 
if the impedance is connected in 
parallel with a resonant circuit is 
extended to decimeter waves. A 
Lecher wire system is substituted 
for the resonant circuit and a diode 
voltmeter requiring only relative 
calibration is used as indicating in-
strument. An additional Lecher 
wire system is provided for com-
pensating purposes and to assure 
accuracy of measurement. Details 
of a particular circuit for 50 cm 
waves are given and appropriate 
formulas are included. 

Radio Lens 
W. E. Kock (Bell Laboratories Record, May, 

1946) 

The radio lens was developed to 
shape into a narrow beam the 
ultra-high frequency wave energy 
which carries the intelligence in 
microwave communication systems. 
To construct the radio lens, a 

medium was required that changes 
the phase velocity of the waves, as 
glass does for light, and which is 
not too massive for practical han-
dling as solid lenses made of plas-
tics or other dielectrics would be. 
It appeared that wave guides may 
prove a solution because the phase 
velocity of radio waves is increased 
as they pass along a metal tube or 
between metal plates; the amount 
of velocity increase depends on the 
wavelength, the length and contour 
of the plates and the distance be-
tween them. 
As illustrated in the left-hand 

drawing of Fig. 1, the radio waves 

Fig. 2—Photograph of wave-guide lens 

emitted from the source spread out 
and approach the lens in a curved 
wave front. To convert this diverg-
ing beam into a parallel beam, the 
metallic lens speeds up the edge 
rays relative to the center rays so 
that the wave front is flattened. 
In practice it is advantageous to 
build a metallic lens in steps, see 
right-hand drawing of Fig. 1, 
rather than in a continuous profile. 

The antenna shown in Fig. 2 is 
built along these lines, fed through 
a wave guide in the rear, the waves 
spread out along a horn-like shield 
to the lens which focuses them into 
a pencil-beam. A similar combina-
tion of shield and lens at the re-
ceiving end takes in the waves and 
performs the reverse operation of 
focusing the energy into a wave 
guide. A radio wave beam only six 
minutes wide was produced with an 
experimental 20-ft. metallic lens. 

Radar Indicates Meteors 

O. P. Ferrell (Physical Review, January, 1946) 

Scattering of radio signals about 
40 Meg. has been observed and it 
is attributed to reflection from high 

(Continued on page 96) 

Fig. 1—Two metal-plate lenses for concentrating uhf waves by speeding up edge rays 
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NEW PATENTS ISSUED 

FM Pulse Receiver 

In this receiver for pulse modu-
lated carriers, the output of the 
intermediate amplifier is rectified 
and limited to yield constant am-
plitude direct current pulses. These 
direct current pulses, the phase or 
frequency of which is varied ac-
cording to the signal they are car-
rying, are passed through a selec-
tive circuit or band pass filter that 
transmits the average pulse fre-
quency plus and minus such fre-
quencies as are necessary for the 
transmission of the modulation. 

empeieee 
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This circuit is so designed that its 
output consists of a sinusoidal wave 
which is frequency modulated with 
the signal. A limiter and a dis-
criminator follow the filter stage.* 

H. O. Peterson, RCA, (F) Febru-
ary 20, 1942, (I) January 8, 1946, 
No. 2,392,546. 

FM-A Conversion at UHF 

If a high-frequency wave tra-
verses a hollow waveguide the diam-
eter of which is dimensioned to 
exceed slightly the cut-off diam-
eter, the attentuation in the pipe 
will decrease rapidly with increas-
ing frequency. Consequently a fre-
quency-modulated wave having a 
center frequency slightly above the 
cut-off frequency will acquire am-
plitude modulation as it passes 
through the guide. This effect is 
being made use of in the present 
invention. Obviously, the resulting 
amplitude-modulated wave will also 
be frequency-modulated. However, 
this is of negligible importance if 
a crystal detector is used for de-
modulation. 

Preferably and as illustrated in 
the drawing, the modulating volt-
age for the ultra-high frequency 
wave is an intermediate frequency 
voltage which is, in turn, modulated 
either as to amplitude or frequency 
by the signaling voltage. 
. The frequency modulation may 
be caused unintentionally by trying 
to amplitude-modulate a high-fre-
quency wave—the frequency should 

CA similar scheme for the demodulation of 
frequency modulated pulses is described in an 
article by J. Zwislocki-Moscicki, summarized 
on page 80 of this issue. 

increase with increasing amplitude 
—or deliberately by a reactance 
tube circuit. As any increase in fre-
quency of the waves impressed up-
on the waveguide decreases the at-
tenuation within the pipe, the 
waves upon emerging from the 
waveguide for radiation by the 

horn antenna have their amplitude 
modulation increased over any orig-
inal value. Alternatively, a fre-
quency-modulated wave may be 
transmitted and converted in the 
receiver by the insertion of a suit-
ably dimensioned waveguide. 
W. van Roberts, RCA, (F) Septem-

ber 25, 1942, (I) January 22, 1946, 
No. 2,393,414. 

Dyna t run 

Frequency-Dirider 

Frequency division of an FM 
wave is accomplished by applying 
the output of an intermediate fre-
quency amplifier of an FM receiver 
to the control grid 16 of tube 18 
and connecting cathode 11, grid 
12, and grids 18 to operate as a 
dynatron oscillator. Tank circuit 
14 of this dynatron circuit is tuned 
to a subharmonic of the center fre-
quency of the frequency-modulated 
intermediate frequency. The nega-
tive resistance presented by the 
dynatron section of the tube is ef-
fectively connected in parallel with 
the resonant circuit 14 or with a 
discriminator. Therefore, oscilla-
tions at approximately the dis-
criminator center frequency will 
result, if the impedance of the dis-
criminator is higher than the nega-
tive tube resistance. 
Since the electron stream caus-

ing the secondary emission from 
grid 12 is controlled by the FM 
voltage on grid 16, the FM wave 
energy will be effective in locking 
in the oscillations. Due to the self-
biasing action of the input grid 16, 
the electron stream will pass this 
grid only during the most positive 
portions of the applied intermedi-
ate frequency wave. Therefore, the 
negative resistance of grid 12 will 

be effective during short periods of 
each intermediate frequency cycle. 
The phase of the current pulses, 
when the intermediate frequency 
is an exact multiple of resonant 
frequency of circuit 14, will bear a 
definite relation to the phase of 
the current in this resonant circuit. 
If the intermediate frequency de-
viates from this value, the phase 
of the current in circuit 14 will be 
shifted in such a way that over a 
limited range, the oscillations of 
the tuned circuit will be main-
tained at the same submultiple of 
the instantaneous intermediate car-
rier frequency. 
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It will be seen that the dynatron 
oscillator will lock in with the exact 
submultiple of the instantaneous 
intermediate frequency, thereby 
providing frequency division pro-
portionately reducing center fre-
quency and frequency deviation by 
the same factor. 
W. R. Koch, RCA, (F) June 15, 

1942, (I) February 26, 1946, No. 
2,395,746. 

HF Amplifier 

The amplifier described operates 
satisfactorily over a wide frequency 
range and is provided with an in-
put electrode system 43, 44, 45 
which reduces input losses at ex-
tremely high frequencies to a mini-
mum. The electron stream emitted 
by the electron gun 42 will contain 
electrons of slightly varying veloci-
ties; the velocity spread may be 
equivalent to an accelerating volt-
age in the order of one volt. Con-
sequently it is feasible to fix the 
potential of the electrode 45 to a 
value such that the retarding field 
which it produces reverses about 
half the approaching electron beam. 
If the potential of the electrode 45 
is varied slightly from this value, 
the relative magnitudes of the re-
versed and transmitted beam por-
tions will be modified accordingly. 
This change in transmitted beam 
intensity may be large for small 
shifts in electrode potential. Beam 
density modulation is secured by 

(Continued on page 98) 
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C-200 Pormonic 
FREQUENCY GENERATOR 

FRECCENCY 

METER 

FIXED FREQUENCY 

RECEIVER 

FIX_EC FRE. ftECEIVER 

DESIGN, DEVELOPMENT 

and MANUFACTURE of 

VHF and UHF EQUIPMENT 

LA VOIE LABORATORIES are well prepared 

with trained personnel and special equipment 

to handle every phase of design, development 

and manufacture of VHF and UHF equipment. 

A5 SPECIALISTS in this type of production, you 

are assured of precision work based on " know-

how" plus methods and technique developed 

eEpecially for HIGH frequency work. A few 

typical examples are illustrated. 

ZwecieWorakitied, 
RADIO ENGINEERS AND MANUFACTURERS 

MORGANVILLE. N. J. 

LAVOIE Products Include: 

• FREQUENCY STANDARDS 

• FREQUENCY METERS 

• RECEIVERS 

• TRANSMITTERS 

• ANTENNAS and MOUNTS 

Specialists in the Development and Manufacture of UHF Equipment 
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NEWS OF THE INDUSTRY 

FCC to Ai11eIld Hales 
For FM Broadcasting 

The Federal Communications 
Commission proposes to amend 
certain of its Rules and Standards 
concerning FM broadcasting. The 
proposed changes are designed to 
simplify the allocation and assign-
ment of facilities in this service. 

The three previous classes of FM 
broadcast stations would be re-
duced to two: Class A (formerly 
designated as Community) and 
Class B (including the former Met-
ropolitan and Rural Classes). The 
20 Class A channels are designed 
to render service primarily to a 
Community or to a city or town 
other than the principal city of an 
area, and surrounding rural area. 
The 60 Class B channels are de-
signed to render service primarily 
to metropolitan districts or prin-
cipal cities and surrounding rural 
area, or to rural areas removed 
from large centers of population. 

Stations in the Community class 
are now limited to 250 watts of ef-
fective radiated power with 250 ft. 
antenna height; the proposed rule 
for Class A stations provides a cov-
erage equivalent to a minimum of 
0.1 kw and a maximum of 1.0 kw 
effective radiated power with the 
same antenna height. The mini-
mum mileage separation specified 
for Class A stations would be the 
same as now specified for Com-
munity stations. 

The present rule states that serv-
ice areas will be designated by the 
Commission for Metropolitan sta-
tions in Area II and appropriate 
power and antenna height will be 
authorized. Under the proposed 
rule, a range of power and an-
tenna heights are provided for 
Class B stations within which the 
appropriate values may be re-
quested by applicants. 

For the purpose of allocation, 
the proposed rules divide the 
United States into two areas as at 
present. 

It is contemplated that the ten-
tative allocation plan for Metro-
politan (and Rural) FM stations 
announced in December 1945, would 
continue to be followed in the as-
signment of Class B stations. No 
allocation plan is being proposed 

Atop Empire State building, New York, NBC's 
new television antenna is an array of 16 ele-
ments, used for both video and sound ( 66-72 
mc). Two other antennas on same mast (1250 
ft. above street level) serve for FM and for 
experimental television on 288 mc, respectively 

at this time for Class A stations. 
Ten channels ( from 106.1 to 107.9 

Mc) are not now available for 
Community stations in Area II. 
The proposed rules provide for 20 
Class A channels in both Area I 
and Area II, and no channels 
would be specifically reserved for 
facsimile. However, it is proposed 
that facsimile transmission would 
be authorized on any channel, 
whether Class A or Class B, in 
both Area I and Area II. 

BMA 11831(15 Seminar 

on Labor Bargaining 

What the radio industry needs in 
so far as labor is concerned is more 
skillful negotiators and a better 
knowledge of employer-labor rela-
tions. That, in brief, was the key-
note of the two-day Industrial Re-
lations Seminar, conducted in New 
York, May 21-22, by Radio Manu-
facturers Association, first meeting 
of its kind to be carded. About 150 
industrial relations and personnel 
managers attended. 

CBS Licenses Federal 

Columbia Broadcasting System 
has licensed its second organiza-
tion to produce color television 
equipment under the Columbia 
patents. The new licensee is Fed-
eral Telecommunication Labs. Inc. 
affiliate of the International Tele-
phone & Telegraph Corp. Both this 
company and the previously li-
censed Westinghouse Electric Corp. 
will operate on a patent royalty 
basis covering a five year period. 

McQuag-Norris Adds 

McQuay-Norris Mfg. Co. has pur-
chased the buildings and equip-
ment of the L. M. Persons Corp. 
and the Southern Electronics Co., 
both St. Louis, Mo. These com-
panies manufacture electric con-
trols and other electrical devices, 
and henceforth will be known as 
the Electric Products Division of 
the parent company. L. M. Per-
sons and other personnel will re-
main with the division. 

Conventions and Meetings lhead 

American Physical Society, (Karl K. Darrow, 
Secretary, Columbia University, New 
York) ; July 12, 13, Berkeley, Calif.; Sept. 
19-21, New York, N. Y. 

American Institute of Electrical Engineers 
(H. H. Henline, 29 W. 39th St., New 
York) ; Pacific Coast Convention, Aug. 26 
to 30, Seattle; Great Lakes District Meet-
ing, September 26-27, Fort Wayne, Ind. 

American Chemical Society (Alden H. Emery, 
1155 Sixteenth Street, N.W., Washington, 
D. C.) ; September 9-13, Chicago, Ill. 

Instrument Society of America ( Chairman of 
the Exhibit Committee, Paul Exline, P. 0. 
Box 2038, Pittsburgh 30, Pa.) ; 1946 Ex-
hibit and Conference, Sept. 16 to 20, Pitts-
burgh, Pa. 

American Society of Mechanical Engineers 
(Ernest Hartford, 29 W. 39th Street, New 
York, N. Y. PE 6-9220): Sept. 30 to 
Oct. 3, Boston, Mass. 

National Electronics Conference, Oct. 3, 4, 5, 
Edgewater Beach Hotel, Chicago. 

Television Bi oadcasters Association Inc., 
(.300 Fifth Avenue, New York 18,, N. Y 
Room 1038, Will Baltin, Secretary) ; Con 
ference October 10 and 11. Waldorf-As 
toria Hotel, New York City. 

Electronic Exhibitors (Harry G. Clain, Ex-
ecutive Director, 50 Broad St., New York) 
Grand Central Palace, New York, Oct. 14-
19, Electronic, Radio and Television Ex-
position. 

Electrochemical Society (Colin G. Ilnk, Co-
lumbia University, 8000 Broadway, New 
York, N. Y. UN 4-3200) ; Oct. 16-19. 
Toronto. 

American Welding Society ( Miss M. M. Kelly, 
29 W. 39th St., New York, N. Y. PE 
6-9220) • Annual meeting, Oct. 24, New 
York City and Nov. 17 to 22, Atlantic 
City, N. J. 

Institute of Radio Engineers, (Wm. C. Copp. 
303 West 42d Street, New York); An-
nual Meeting (Commodore Hotel) and 
Show, ( 17th Regiment Armory) New York, 
Mnrch 3-7, 1947. 
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#0 aoweve, P1(1517 
twee« cam see! 

O ALLEN B. DU MONT LADORATDRIES. INC. 

eBIG NEWS! A large screen television receiving tube with all 
the advantages of direct viewing— high picture definition and 

more than adequate brightness for demonstrating under usual 

showroom lighting conditions. Measures only 20 inches long to 

permit graceful cabinet design. 

OTHER IMPORTANT FEATURES... 

I. Essentially flat face 

2. 7.5 -- 10 KV anode supply 

3. All-magnetic deflection and focusing 

4. No ion trap 

LET DUMONT'S REPRESENTATIVE PROVE THIS IS YOUR "BEST BUY!" 

ALLEN B. DuMONT LABORATORIES, INC., PASSAIC, NEW JERSEY • CABLE ADDRESS: ALBEEDU, PASSAIC, N. J., U. S. A. 
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WASHINGTO 
Latest Electronic News Developments Summarized 

by Electronic Industries' Washington Bureau 

HEADACHES AND STILL HEADACHES—With pricing 
relief achieved, radio receiver and transmitter pro-
duction still is slowed up by other headaches. Like 
all American industry, radio manufacturers have 
been dislocated by the recent railroad and coal min-
ing strike situations and prior to that by the steel 
production cessation. But, just as important, is the 
short supply of copper, the worst in June since the 
war emergency "red metal" shortages, and the lack 
of lumber for radio cabinets. Because of these ob-
stacles, the outlook at the mid-year was that pro-
duction during the remainder of the summer would 
stay at its present level of about 1 million sets a 
month. With the lack of wood cabinets, consoles 
which embody FM and television are being badly 
delayed reaching retailers. Naturally, too, manu-
facturers are aiming toward satisfying the public 
demand with AM receiver replacements because of 
the paucity of FM broadcasting stations on the air. 

MAJOR FACTORS DELAYING FM STATIONS' OPER-
ATIONS—Three major factors are obstacles in the 
path of FM broadcasting stations going on the air. 
FCC, while granting conditional construction per-
mits, has slowed up building of stations through 
exacting technical requirements, especially on an-
tenna heights. Delay in transmitter manufacturing 
is another hurdle and present outlook is that only 
low-power transmitters will •be available until fall 
and even later. Petrillo's ban on FM stations using 
duplicate transcription musical programs of stand-
ard AM stations and proposal to prohibit all re-
corded music on the radio is felt to be stiffest blow. 

AVIATION GROUPS BLOCK FM AND TELEVISION 
STATION PROGRESS—Serious obstacles in the de-
velopment of television and FM broadcasting sta-
tions, together with radio relay services, in connec-
tion with antenna heights and station locations 
have occurred because of the policy of the Civil 
Aeronautics Administration in consulting with two 
private organizations, the Air Transport Association 
and the Air Line Pilots' Association. This consulta-
tion activity, in view of the generally adamant oppo-
sition of the ATA and pilots' group to high antennas, 
has aroused resentment in the radio industry. The 
problem will grow more serious with the implemen-
tation of construction of around 3,000 new airports 
under the Airport Bill, just placed on the statute 
books by President Truman. 

FACSIMILE STANDARDS LIKELY IN JULY—FCC ex-
pects to receive from the radio manufacturing in-
dustry as represented by joint committee of RMA 
and RTPB during July the postwar engineering 

standards for facsimile broadcasting. Full agree-
ment has been reached by two principal Fax equip-
ment manufacturers, Finch and Hogan, and, when 
standards are submitted by industry to FCC, Com-
mission action is regarded as virtual formality, pos-
sibly without hearings. Facsimile production will 
get under full speed this fall, it is anticipated. Many 
major newspapers are interested in the service and 
two leading papers—Chicago Tribune and Detroit 
News—have started Fax broadcast newspaper serv-
ice. FM broadcasting stations engaging in Fax 
broadcasting also are increasing in number. In fact, 
Facsimile, as has been predicted before in this col-
lumn, is definitely shaping up as the "sleeper" of 
the new radio services. 

RMA WASHINGTON HEADQUARTERS DESERVES 
CREDIT—The mid-June annual convention of the 
Radio Manufacturers Association in Chicago rec-
ognized valuable work of RMA Executive Vice Pres-
ident Bond P. Geddes and his chief aide, Director of 
Publications James D. Secrest, in keeping the indus-
try closely and promptly advised of developments on 
the many fronts of OPA, CPA, labor, surplus, etc. 
Association chieftain Geddes actually deserves full 
commendation of industry for his recent move in 
bringing about issuance of OPA receiver price order. 
It had been held up for weeks in OPA staff circles, 
but Mr. Geddes asked OPA Administrator Paul A. 
Porter, former FCC Chairman, to investigate the 
situation and Porter had the price increase order 
promulgated within a few hours. RMA headquar-
ters also aided the industry in securing priorities for 
critical materials—as an example, "spider-cloth" 
for loudspeakers, the manufacturers of which were 
about to close down production due to lack of this 
textile component. The Washington headquarters, 
likewise, promoted the recent highly successful in-
dustrial relations seminar, the first staged by 
the RMA. 

MISCELLANY—Navy Bureau of Ships' Electronics Di-
vision and Army Signal Corps are stressing increased 
research under 1947 fiscal year appropriations . . . 
Interstate Commerce Commission has responsibility 
of encouraging railroad use of radio, FCC Safety and 
Special Services law chief Jeremiah Courtney 
stresses . . . Important test case on future operation 
of bus-truck-taxicab mobile radiotelephone opera-
tions staged in early June hearing of FCC, designed 
to weigh advisability of separate mobile industry 
communications agencies against telephone com-
panies. 

National Press Building ROLAND C. DAVIES 
Washington, D. C. Washington Editor 

86 ELECTRONIC INDUSTRIES • July, 1946 



SORTING METALS 
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L. am am 
imam L.I In this interesting application a 

Guardian Relay, the Series 150-A, 
regulates the duty cycle of a Thyratron tube to control the 
time involved operating a testing tool for metal sorting. 

Unit shown is the Metalsorter which employs the tribo-
electric effect on metals, steel and non-ferrous alloys. The 
piinciple is simple. An acceptable or standard metallic speci-
men is placed in the holding chuck of a reciprocating tool, 
and the test is made by rubbing the standard against the 
-_,Inknown for a controlled time. 

I— 

L. am am 
am am am am 

am am am am L. 

Photos courtesy Control Equipment Company, 547 Brushion Avenue, Pittsburgh 21, Penna. 

GUARDIAN 
1622-H W. WALNUT STREET 

A COMPLETE LINE OF RELAYS 

When a chemical or metallurgical dissimilarity between the 

chuck- held specimen and the unknown material occurs, a 

minute electrical current is generated and registered by an 

indicator on a calibrated dial. If the metals are alike, there 

is no current flow. Consequently, the operator is enabled to 

quickly identify, sort, or accomplish non-destructive testing 

of each item. 

Again the association of a Guardian Relay and an electron 

tube solves an intricate control problem. 

ELECTRIC 
CHICAGO 12, ILLINOIS 

SERVING AMERICAN INDUSTRY 
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WHAT'S NEW 
Derices, products and materials the manufacturers offer 

Audio Oscillator 

Hewlett Packard Co. Inc., Palo Alto, Cal., 
has developed an audio frequency oscillator 
capable of delivering 3 watts power output 
into a 600 ohm resistance load. Frequency 
control is effected by a 6 in. dial, which 
may be directly controlled or by means of 
a vernier, which has a ratio of 6 to 1 
to the main dial. The unit has a frequency 
range from 20 cps to 20 kc and a distor-
tion of less than 1/2  % at 1 watt output.— 
Electronic Industries 

Radio Telephone 

A compact transmitter-receiver for low 
power radio telephone applications is being 
manufactured at the Erco Radio Labora-
tories, Hempstead, Long Island, N. Y. 
Power output is 18-22 watts in the 3 to 6 
me. band. The transmitter, pretuned and 
crystal-controlled, is available for 6, 12. 32, 
volts dc. or 110 v. 50/60 cycle ac.—Elec-
tronic Industries 

ol t-Ohm-M illiam met er 

A volt-ohm-milliammeter having a sensi-
tivity of 25,000 ohms per volt on dc ranges 
is one of a line of test instruments recently 
brought out by Triplett Electrical Instru-
ment Co., Bluffton, Ohio. The instrument 
provides 10 ac and de current and voltage 
ranges, four resistance ranges and permits 
decibel readings from —10 to +55 db. 
The model 2405 has a 6 in. square dial.— 
Electronic Industries 

Transmitting Capacitors 

The 04000 series of transmitting variable 
air capacitors has recently been brought 
out by James Millen Mfg. Co., 150 Ex-
change St., Malden, Mass. The capacitor 
has a constant impedance, heavy current, 
multiple finger rotor contactor of novel de-
sign and is available in peak voltage rat-
ings of 3000, 6000 or 9001 volts.—Elec-
tronic Industries 

Plane Transmitter 

A 100 watt aircraft transmitter for 3105 
ke and 6210 ke voice operation, designed 
especially for executive type planes, is be-
ing manufactured by Collins Radio Co., 
Cedar Rapids, Iowa. The 17E-2 transmitter 
weighs 44 lbs, including power supply, and 
is remotely controlled. All circuits are 
pretuned. The transmitting frequency is 
selected by a single switch—Electronic In-
dustries 

Telerision Capacitors 

A line of small light-weight capacitors 
designed for smoothing the high voltage 
power supply and meeting special mounting 
requirements in television receivers is being 
manufactured at General Electric, Schenec-
tady, N. Y. These Lectrofilm units are 
available either in flat cylinder or tubular 
construction and are rated .005 mfd, 5,000 
to 16.000 volts.—Electronic Industries 

Volume Limiter 

A volume limiter, which will raise the 
average percentage of modulation without 
audible increase in harmonic distortion has 
been brought out by the Raytheon Mfg. 
Corp., Waltham, Mass. With a compression 
of 5 db. the distortion is held to less than 
1% and an input variation from —40 to 
+20 db. can be handled. Designed for 
high-fidelity am and fm systems, the lim-
iter has a frequency response from 30 to 
15,000 cycles.—Electronic Industries 

Sound Reproducing System 

A reproducing group for radio broad-
casting and for sound distribution systems, 
which is designed for high stability and 
reproduction quality, is available from 
Western Electric Co., 195 Broadway, New 
York. The group includes a combination 
lateral- vertical reproducer, a reproducer 
arm and accessories. Two vertical and five 
lateral reproducing characteristics are pro-
vided by means of switching. The overall 
frequency response is better than 10.000 
cps. A combined equalizer and matching 
device is designed to work into input im-
pedances of 30, 250, 500 or 600 ohms.— 
Electronic Industries 

Electronic Glassware 

In the series of metallized electronic 
glassware recently brought out by Corning 
Glass Works, Corning, N. Y., headers, which 
are designed to accommodate multiple 
leads, overcome some of the problems in 
design and assembly. These headers can 
be furnished with or without metallizing, 
depending whether hermetic sealing of the 
unit is required—Electronic Industries 
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• PIONEERS or ELECTRIC AND ELECTRONIC PROGRESS • 

AND WIRE-WOUND RESISTOR 

DEVELOPMENTS OF THE PAST 5 

YEARS HAVE BEEN ENGINEERED 

hy 
•Mar 

so/  

en‘o 

RAGU 
THEY INCLUDE: 

*VITAMIN Q impregnated capacitors 
for higher voltages, higher tempera-
tures and higher insulation resistance. 

• 

*HYPASS 3-TERMINAL NETWORKS that 
set new standards of performance in 
solving anti-resonant frequency prob-
lems at frequencies as high as 150 

megacycles or more. 

• 

GLASS-TO-METAL hermetically-sealed 
capacitors fully proofed against leakage, 
moisture, fungus, corrosion and shock. 

ENERGY STORAGE capacitors of greatly 
increased capacity in smaller physical 
sizes. 

• 

MEGOMAX high- resistance, high-volt-
age resistors. Megohms of resistance 
operated at thousands of volts. 

• 

SPRAGUE *KOOLONM RESISTORS with 
glazed ceramic coating and new type 
end seals in one standard type for use 
under any climatic condition. 

Catalog of any type on request 

*Trademarks Reg. U. S. Pat. Off. 

SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. 
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Cable Connector 

Available in either pressurized or non-
pressurized types, a new cable connector 
made by H. H. Buggie & Co., Toledo, Ohio, 
includes tubular ceramic capacitors for by-
passing each pin. Capacities from 50 to 
1800 mmf assembled within the connector 
shell provide unwanted frequency filtering. 
A full line of connectors with various ca-
pacities and voltage ratings will be built.— 
Electronic Industries 

 e•wt=  

•ft 

Molded Coil Forms 

Molded bakelite coil forms with anchored 
"hairpin" wire leads, which are being manu-
factured at Stackpole Carbon Co., St. Marys. 
Pa., may be used for universal or tapped 
windings, solenoid windings, antenna or 
coupled windings, iron core coupled and 
iron core universal windings and many 
others. Standard types are available with 
coaxial leads, single and double hairpin 
leads.--Electronic Industries 

Film Recorder 

A sound-on-film recorder of the emboss-
ing type, which provides one hundeed sound 
tracks across the width of the film, each 
lasting approx. 20 minutes is being man-
ufactured at the Miles Reproducer Co., 812 
Broadway. New York. The Filmgraph Model 
HM uses an electro-magnetic head with a 
diamond pointed stylus for both recording 
and reproduction. Accurate indexing of the 
reels is by means of a numbered dial show-
ing the track number and a footage counter 
giving the beginning and ending of each 
recording.—Electronie Industrie,, 

Glass Schmidt Lenses 

For use w,th television receivers operat-
ing on the Schmidt projection system, 
American Optical Co., Southbridge, Mass.. 
has brought out complementing mirrors and 
lenses made of glass. Both are molded, then 
ground and polished to a degree of accuracy 
which corrects for aberrations resulting 
from the normally slightly curved face of 
the cathode ray projection tube.—Electronic 
Industries 

Hydrogen Thyratrons 

Two hydrogen thyratrons for use in pulse 
communication, high speed welding, electro-
plating, electro surgery and high speed 
photography have been brought out by Syl-
vania Electric Products Inc.. 500 Fifth 
Ave., New York. Low deionization time, 
rapid switching rates, high peak currents, 
high plate voltages and moderate trigger 
requirements are some of the character-
istics.--Electronic Industries 

Variable Capacitor 

"Cam-Rotor," a variable tuning capacitor 
having greater electrical efficiency by use 
of a fluid dielectric than many present types 
and that is designed to eliminate acoustical 
feedback has been developed by Timing In-
strument Co., 106 Spring St., New York. 
The unit has solid barrel-cam rotors with 
only one moving part per stage and is 
interchangeable with standard RMA types 
and variable air-gap capacitors.—Electronic 
Industries 

Multi-Channel Amplifier 
A dual_channel fixed medium gain pre-

amplifier, which will allow considerable sav-
ing in cabinet and rack mounting space, 
has been brought out by Langevin Co., 37 
W. 65 St., New York. Designed for high 
quality audio systems, each channel of the 
amplifier operates from a source impedance 
of 30, 250 or 660 ohms into a load imped-
ance of 600 ohms. Output power is . 038 
watts and frequency characteristic is flat 
*from 30-15,000 cps, -_L-0.5 to 1 db.—Elec-
tronie Industrie›. 

Antenna Switchorer Relays 

A series of hf relays for antenna switch-
over, heating, X-ray and other hf industrial 
applications for either ac or de use has been 
developed by Leach Relay Co., Los Angeles, 
Cal. The new type design provides each 
contact pole with a separate coil and base 
permitting any spacing between silver con-
tacts. The relays are designed to withstand 
over 4000 volts rms., 60 cycle ac between 
contacts and between frame, ground and 
contacts.—Electronic Industries 

Laboratory Test I nit 

A volt-ammeter manufactured at Reiner 
Electronics Co., 152 W. 52nd St., New York, 
provides for manual connection of shunts 
and multipliers thus permitting greater than 
usual flexibility of ranges. A built-in drawer 
holds a supply of fuses, coded shunts and 
multipliers accurate to 1% for a range from 
1 to 1000 volts and 2.5 ma to 10 amps. 
The meter is a hermetically sealed unit.— 
Electronic Industries 

Time Delay Relay 

Cramer Co., Centerbrook, Conn. is man-
ufacturing a line of TEC-TER time delay 
relays, which provide an adjustable or fixed 
time delay between the operation of a 
control circuit and the closing or opening 
of a load circuit. The time delay relays 
are equipped with an electro-magnetic clutch 
which permits resumption of the normal 
starting position when control or power 
circuits fail.—Electronic Industries 
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Where can you 

borrow, rent or 
buy films to 
train workers 
in electronics? 

Here's the book 
that will tell you. 

It's new. It's 
Write for a copy! 

TF YOU ARE INTERESTED in tapping a large pool 
of "ready-made" films for training electronics 
workers, this book will help you. It lists films 
available from scores of manufacturers, film dis-
tributórs, and government bureaus. 

It classifies and describes 155 outstanding train-
ing films on electronics and related subjects . . . 
1545 in other fields. You'll find films for training 
production workers, salesmen, maintenance men, 
"trouble shooters". . . covering theory, tubes, 

circuits. You'll find films on both communica-
tions and industrial equipment. 

The book tells you where to get them . . . which 

are free . . . which can be rented or bought, and 

what they cost. 

To get your free copy of "The Index of Train-
ing Films," mail the coupon to . . . 

Eastman Kodak Company, Rochester 4, N. Y. 

Training Films 
—another important functioi of photography 

MAIL THIS CO'JPON FOR FREE BOCK 

EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 

Please send me "The Index of Training Films." 

Name  

Company  

Street  

City 

State  



Trimmers 

Madison Electrical Products, Madison, 
N. J., has brought out a series of trimmers 
and padders with uniform capacity varia-
tion. These units have low moisture ab-
sorption and high mechanical and elec-
trical stability. All standard capacities are 
available.—Electronic Industries 

Shaded Pole Motor 

A new design shaded pole motor adapted 
to refrigeration, heating and ventilating 
applications has been brought out by Alli-
ance Mfg. Co., Alliance, Ohio. The unit is 
a 6 pole induction type motor of shaded 
design with a top speed of approx. 1000 
rpm at full load and a rating of approx. 
1/30 HP. It operates on 220 volts or leas, 
50-60 cycles ac.—Electronic Industries 

Lug Connector 

A portable, manually-operated lug con-
nector, the Hytool, for installing coaxial 
and shielded cable connectors as well as 
standard types has been brought out by 
Burndy Engineering Co., New York. The 
tool will accommodate all standard die sets 
designed for use with the foot-operated 
"Hytool" and the power-actuated "Hy-
press," two recently developed companion 
tools.—Electronic Industries 

Cupucitunce-Itesistance Bridge 

The model 901 resistance-capacitance 
bridge, developed by McMurdo Silver Co., 
1240 Main St., Hartford, Conn., will meas-
ure resistances from 10 ohms through 1000 
megohms in four ranges and capacitances 
from 10 mmfd through 1000 mfd, also in 
four ranges with an accuracy of 3%. Sensi-
tivity control of null indication is provided. 
The unit consumes 35 watts at 105/125 
volts, 50/60 cycles ac.—Electronic Indus-
tries 

Pipe Locator 

The "Wahlquist" pipe locator for locat-
ing and determining the depth of buried 
pipes has been brought out by the Nilsson 
Electrical Laboratory, 103 Lafayette St., 
New York. The locator consists of the 
model 112 transmitter and receiver units, 
which are contained in portable cabinets. 
The unit is compact and light weight.— 
Electronic Industries 

VIIF Capacitors 

For circuits operating as high as 500 mc 
a series of capacitors has been designed by 
Hammarlund Mfg. Co., Inc., 460 W. 34th 
St., New York. Sliding or wiping contacts 
are eliminated through the use of pyrex 
ball bearings. Elimination of the rotor con-
tact precludes the possibility of noise and 
permits a more symmetrical design. The 
units are tested for 700 volts, 60 cycle ac. 
—Electronic Industries 
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Electrolytic Capacitor 

The type ETY/ capacitors supplied in 
molded bakelite casing are for motor start-
ing applications and are made by Cornell-

Dubilier Electric Corp., South Plainfield, 
N, J. Capacities range from 25 to 460 mfd 
in four container sizes supplied with two 
types of brackets. Bakelite casing provides 
better insulation, electrical and atmospheric 
protection than conventional containers.— 
Electronic Industries 

Automatic Dehydrator 

An automatic self reactivating dehydra-
tor, which requires no attention and main-
tains a constant pressure of 16 lbs., has 
been developed by Andrew Co., 363 E. 75th 
St., Chicago 19. The unit consists of a 
motor driven air compressor which feeds 
one of two cylinders containing a chemical 
drying agent. Power consumption is 210 
watts during normal operation and 320 
watts during reactivation.—Electronic In-
dustries 

Electronic Welder 

The electronic "Weld Seal" equipment 
can weld or heat seal a variety of plastics 
and can also be used for bonding precoated 
callendered or laminated thermoplastic ma-
terials with cloth, Vinyl, etc. The welder 
has been developed by the Electronic 
Process Corp., 6 Franklin Ave., Ridgewood, 
N. J., and is available for 110 or 220 y 
single phase ac, consuming approx. 1400 
watts at full load.—Electronic Industries 
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Western Electric 
25B speech input console 

It's got sparkling eye-appeal— that's the first thing 
you'll like about this new audio unit designed by Bell 
Laboratories. When you see how completely it opens 
up for inspection and maintenance—almost as easily 
as turning the pages of a book—you'll like that too. 
And when you study the list of operating advantages 
it gives you at moderate cost, you'll agree it really is 
a honey! Ask your nearest Graybar Broadcast Equip-
ment Representative for all the the facts about this 
pacesetting 25B. 

0.07Zídè /ates: 
Neat modern styling. 

Complete unit design — including table 
and NEW plug-in cables. 

Uniform, noise-free, distortionless oper-
ation over a 15,000 cycle range. 

8 low level microphone channels and 3 
line level channels. Any 4 microphone 
channels and three line level channels-
7 in all — can be used simultaneously. 

2 high quality main amplifier channels 
that handle 2 programs simultaneously— 
plus sepa rate monitor and cueing channel. 

7 remote line input circuits-3 normalled 

through for program transmission or send-
ing or receiving cue. 

All controls arranged and coordinated for 
maximum operating flexibility and con-
venience. 

Compact —only 36" high, 551/4" wide,281/4" 
deep. 

Designed for maximum ease of installa-
tion—junction boxes supplied. 

Completely wired for easy plug-in con-
nection. 

All parts readily accessible for inspection 
and maintenance. 

** Le;e1:;1_. - 

• '- sgra••*,,, 
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High Power Loudspeaker 

The model B-6 loudspeaker, a rugged 
unit capable of withstanding the 250 G 
shock test and with a power handling ca-
pacity of 150 watts for large outdoor in-
stallations, public utilities, airports, etc., 
has been brought out by University Lab-
oratories, 225 Varick St., New York. The 
speaker has a slightly rising frequency 
characteristic from 200 to 6000 cycles and 
a distribution angle of 91:C.—Electronic In-
dustries 

Communications Reeeirer 

Pierson Electronic Corp., Los Angeles, Cal. 
has developed model KP-81 communications 
receiver designed for professional and 
amateur operators. The receiver has 18 tubes 
including 2 stages of rf preselection, 3 if 
stages, noise limiter with automatic thresh-
old control, squelch circuit and 12 watt out-
put stage. Five bands cover a frequency 
range from 550 ke to 40 MC. Crystal filter, 
sensitivity control and other standard 
features are provided. The unit is available 
for 110 or 220 volt, 50-60 cycle operation. 
—Electronic Industries 

Imlustrial Circuit Tester 

A portable multi-range ac-dc industrial 
circuit tester, Series 856-J has been de-
signed by Precision Apparatus Co., 92-27 
Horace Harding Blvd., Elmhurst, N. Y. The 
portable combination provides for a selec-
tion of 52 ac-dc voltage and current ranges 
for use in industrial, electric power, labora-
tory testing and analysis. The basic meter 
has a 50 microamp. movement and calibra-
tion is provided at both 1000 ohms and 20,-
000 ohms per volt. The combination makes 
possible simultaneous measurements of ac 
currents and voltages.—Electronic Industries 

Selector Switch 

A high-speed multiple-contact switch for 
the selection of any of ten channels is being 
made by C. P. Clare Co., 4719 West Sunny-
side Ave., Chicago 30, Ill. The direct drive 
stepping switch with reset magnet is sup-
plied with one, two or three bank levels and 
at 48v has an operating speed up to 35 
steps per second with a release time of 0.03 
seconds. Units are available for nominal 
voltages of 6, 12. 24 and 48.—Electronic 
Industries 

• 

Registration Control 

A high speed registration control for use 
on either intermittent or continuous flow 
high speed wrapping machines is in produc-
tion at Fisher-Pierce Co., 65 Ceylon St., 
Boston 21, Mass. A change in light intensity 
of 1 ft.-candle and of .0001 to .5 seconds 
duration will operate the unit.—Electronic 
Industries 

Trunsfornter Rushing 

A transformer bushing having less bulk 
than the conventional types because of su-
perior dielectric properties has been brought 
out by Electronic Mechanics, Inc., 70 Clif-
ton Blvd., Clifton, N. J. The bushing is 
Mykroy, a glass-bonded mica ceramic, and 
is designed for high voltage transformer 
secondaries used in neon signs, cold cathode 
lighting, oil burner ignition systems and 
similar applications.—Electronic Industries 

PF. Correction Block 

Up to 2 EVA at 230 volts, 50-60 cycles 
ac are provided by the power factor correc-
tion block being manufactured at Tobe 
Deutschmann Corp., Canton, Mass. The 
block is constructed of 10 mfd centertapped 
units and may be connected for either single 
phase or three phase operation. The sections, 
which may be removed for load balancing 
are oil impregnated and hermetically sealed. 
—Electronic Industries 

Remote Amplifier 
Two types of remote broadcasting ampli-

fiers are now being manufactured by the 
Raytheon Mfg, Co., Inc., 60 E. 42nd St., 
New York 17. One provides single channel 
microphone pickup in a 20 lb. self-contained 
unit: the other ( illustrated) has low level 
channels for three microphones embodied 
in two portable cases of 54 lbs. total weight. 
Both types have identical amplifiers of 96 
db maximum gain. At 76 db gain, noise 
level is —60 db, distortion less than 1V2, 
from 50 to 200 ca and less than 1% from 
200 to 15,000 e/s. Frequency response from 
30 to 15,000 c/s is uniform within +2 db. 
Input channels for either 30 or 250 ohms 
impedance are available, using either Can-
non or Hubbell microphone connectors. Full 
scale meter ranges are 4, 6, 8 and 10 VI/, 
read on an illuminated 4 in. Weston meter. 
Both units operate from 110-120 volt, 60 
cycle single phase power sources.- Elec-
tronics Industries 

Flexible Waveguides 

Waveguides for operation at wavelengths 
from 20 to less than 3 cm are being man-
ufactured at American Metal Hose Branch 
of American Brass Co., Waterbury 88, Conn. 
Three types of flexible waveguides are 
available: The "interlocked" type with a 
molded synthetic rubber jacket, the vertebra 
type assembly and the seamless flexible 
waveguide assembly.—Electronic Industries 

111414411111M11111111 

Push Button Strilch 

A "Master" model MPB push button 
switch in locking and non-locking frame 
types with 9 positions, one of which is a 
reset position has been brought out by Gen-
eral Control Co., 1200 Soldiers Field Rd., 
Boston 34, Mass. The contacts are silver 
permanently riveted to phosphor-bronze con-
tact springs.—Electronic Industries 

(Continued on page 114) 
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ENIAC 

(Continued from page 67) 

The function table is an impor-
tant unit of the ENIAC for the rea-
son that most problems put on the 
machine involve the use of a math-
ematical function which has no 
simple analytical expression. Thus 
the computation of the trajectory 
of a shell (see Fig. 9) is done by 
solving the differential equations 
of a moving body, taking into ac-
count the ballistic drag function, 
that is, the resistance of the air to 
the shell as a function of the ve-
locity of the shell. This is the prob-
lem the Ordnance Department 
must solve in order to produce a 
firing table. 
The ENIAC was designed to han-

dle this problem, being provided 
with three function tables for set-
ting up the ballistic drag function. 

(a* — u2) — u y 

4. (as _ va\ v .e_y_ 
/ " 4 = 

Fig. 9—Equation for the motion of air as 
a sharply pointed projectile moves through it 

The actual numbers are set on 
switches located on the portable 
functiOn table matrix (see Fig. 1), 
which can hold the value of the 
function for 100 arguments (from 
0 to 99) by means of resistors con-
nected to various wires by the 
switches. When the ENIAC needs 
the value of a function, such as 
f(67), pulses representing 67 are 
sent to the function table, and in 
1/1000 of a second it will look in 
the portable function table matrix 
for f(67) and transmit pulses rep-
resenting that value of the func-
tion. 
The high-speed multiplier is at 

the heart of most ENIAC comput-
ing, because the solution of most 
complicated problems involves a 
good deal of multiplication. 
Furthermore, multiplication, being 
more complicated than addition, 
requires a longer time. Multiplica-
tion by successive additions of two 
ten-digit numbers would require 
(at a maximum) nine additions for 
each digit of the multiplier, and 
hence ninety addition times. 
Since in a typical ENIAC prob-

lem, there is one multiplication for 
every four additions, it is clear that 
a more rapid method of multipli-
cation is desirable. This is accom-
plished by the high-speed multi-
plier, which (by using an electronic 

multiplication table) multiplies two 
ten-digit numbers in thirteen ad-
dition times, or about 1/400 sec-
onds! 
Because of its speed, the ENIAC 

is capable of solving problems 
hitherto beyond the scope of man, 
and this will have repercussions in 
both engineering and theoretical 
science. The great speed is the 
result of the application of elec-
tronic technics to computation. 
Thus it is that the ENIAC, the first 
electronic computing machine, in-
augurates a new era of scientific 
progress. 

IRE-URSI CONVENE 

(Continued from page 77) 

decibel change in input signal level 
over a frequency range of 25 to 20,-
000 cycles per second. 
A description of the temperature-

sensitive resistors used in radio-
sonde equipment was given by G. L. 
Davies and Charles B. Pear, Jr., 
(Washington Institute of Tech-
nology). These resistors were made 
from a semi-conducting ceramic 
material and have a high nega-
tive temperature coefficient. Their 
characteristics are such that they 
approximately follow the relation: 

RT. Cere 
, — 

R303 Ts 
with empirical constants C = 0.17 
106, B = 1306. and S = 2.86. 
A method of exciting cylindrical 

reflectors in the microwave region 

"SERIES" 
SLOT 

DISPLACED 
SHUNT " SLOT 

INCLINED 

"SHUNT " 
SLOT 

Common wave guide coupling methods. (Bell 
and Bruton.) 

directly from rectangular wave-
guides was discussed by R. E. Bell 
and D. C. Brunton (National Re-
search Council, Canada). The 
coupling between the waveguide 
and the means for radiating a beam 

was obtained by the use of arrays 
of slots in the guide. Methods 
whereby two waveguide systems 
could be coupled to each other were 
also discussed. Some of the ar-
rangements used for couplings 
from waveguides are shown in the 
sketch. 
A paper on parabolic antenna de-

sign for microwaves by C. C. Cutler 
(BTL) gave the fundamental rela-
tions for parabolic radiators at mi-
crowave frequencies. This paper 
took up the relation between phase 
for polarization and the effect of 
the size of the primary radiator 
within the parabola. 

WIDE READING 

(Continued from page 81) 

density "D" and "E" region clouds 
ionized by high velocity meteoric 
impac t. 
That the limiting or critical scat-

tering frequency lies above 100 
megacycles per second, was sub-
stantiated When "echo-returns" co-
incident with the appearance of 
bright meteor trains were observed 
on radar units operating in India. 

TRANSMITTER 

PULSE 

HILLS,TREES, 

LARGE BLDGS 

AIR-
CRAFT 

IONIZED 
METEOR 
TRAIN 

5 15 25 35 45 55 65 75 85 

RANGE - Km. 

In the figure, the sharp leading 
edge of the echoes from the air-
plane and from the ionized layer 
indicate reflection from well-de-
fined boundaries. The numerous 
peaks within the echo envelope 
prove multi-returns from the me-
teor train. At approximately 105 
megacycles per second, echoes were 
received lasting from Y2 to 3 sec-
onds on half-path lengths of 30 
to 125 km. 
The observation of meteoric im-

pact ionization and the radio ef-
fects associated therewith will be 
greatly aided by the employment 
of a high-angle radial pattern radar 
unit operating on frequencies of 
about 50 megacycles per second. 
Undoubtedly valuable quantitative 
information on masses, velocities, 
and numbers of meteors may be ob-
tained in this fashion. 
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As a built-in component ut the newly designed 

2 KVA POWERSTAT variable transformers*, the 

fuse in the output brush contact lead offers 

economies in set-up time and replacement costs. 

Needless to say — replacing fuses is decidedly less 

expensive than replacing POWERSTATS. But... 

instrument protection is not the only new feature 

of the fused POWERSTATS. User protection is 

also incorporated. A totally enclosed aluminum 

terminal box houses all " hot" connections. With 

the input cord- plug and output receptacle 

combination, anyone can operate a POWERSTAT 

without danger of personal injury. 

To suit each require-
ment, the output re-
ceptacle is available in 
a variety of types. It 
can be supplied to accommodate a two or three wire — straight 
blade or twist- lock type plug. Connection of the load is a simple 
matter. There is no bother of clip, leads or direct wiring. 

OUTPUT 
RECEPTACLE 

Although the fuse has been so selected that the 
maximum rated current can be drawn at any dial 
position, it opens the circuit immediately when this 
value is exceeded. Burned- out coils and ruined brush contacts from overloading are a virtual im-
possibility. Situated in the recessed bottom portion of the durable cast- aluminum terminal box, the 
cartridge type fuse can be removed with very little effort. It is protected by a cast- aluminum section 
which is held in place by screw- connection. 

Logically, the input cord and plug is a duplication of the output receptacle 2 or 3 wire 
— straight blade or twist- lock arrangement. In the 3 wire system the 3rd wire is 
solidly grounded to the POWERSTAT frime. By plugging the cord into a convenient outlet, the POWERSTAT is ready for use. 

* Write factory for further details on either terminal stud or fused type POWERSTATS. 

INPUT CORD 

Send for Bulletins I E 

AND PLUG 

THE SUPERIOR ELECTRIC COMPANY 
767 LAUREL STREET, BRISTOL, CONNECTICUT 
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PATENTS 

(Continued from page 82) 

applying a modulating signal to 
electrode 45. 

The input losses of this system 
are very small. It is argued that the 
electron transit times from the 
point of electron reversal to the 
points of beam entrance and beam 
exit from electrode 45 are equal, the 
current leaving the electrode will 
always be equal to the current en-
tering the electrode. The foregoing 
consideration will be recognized as 
important when it is recalled that 
in conventional systems high fre-
quency input losses are caused by 
the difference in charges approach-
ing and leaving the control grid and 
the effect of these charges in induc-
ing currents in the grid circuits. 

4/ 43  45 .1.1 54• 

In the present instance, currents 
approaching and leaving the con-
trol grid are identical and there-
fore induce equal and opposite 
charges on the grid which neutral-
ize one another eliminating input 
losses due to induced grid currents. 
The modulated electron current 
may be collected by a positive elec-
trode and employed as desired. 

Alternatively the charge density 
variations may be reconverted into 
velocity variations and a further 
stage 44, 52, 53, similar in design 
and operation to stage 42, 43, 45 
may be added. However, electrode 
52 has a constant potential negative 
with respect to electrodes 44 and 
53. Electrode 44 constitutes a field-
free region within which the charge 
density modulation of the beam is 
converted into velocity modulation 
by the action of the space charge 
distribution within the beam. The 
beam is collected by electrode 54. 
With this system an overall ampli-
fication factor of 10 to 20 may be 
reached. No tuned circuits are re-
quired making wide band operation 
feasible. Detection based on the 
above-described principle is also ex-
plained. 

W. C. Hahn, General Electric Co., 
(F) November 22, 1940, ( I) Novem-
ber 27, 1945, No. 2,389,903. 

Particle Injector 
for Accelerator 

The charged particles accelerated 
in a magnetic induction accelerator, 
first designed by D. W. Kerst, are 
preferably injected into the orbital 
equilibrium path at a certain value 

of the cyclically varying magnetic 
field. The present invention is con-
cerned with an accessory device to 
such an accelerator controlling this 
phase of its operation. 
A thin strip of ferromagnetic ma-

terial which is readily saturated is 
inserted in the varying magnetic 
field. Voltage pulses will •be in-
duced in a coil wound around this 
strip only at the instant of reversal 
of the magnetic field; the exact in-
stant may however be adjusted by 
the use of a separate coil around 
the strip carrying constant current 
and providing a magnetic bias for 
the strip. The voltage pulses gen-
erated in this way will be syn-
chronized with the varying magne-
tic field and are therefore suitable 
to control the injection of electrons 
into the accelerator to take place 
at a desired point of the magnetic 
cycle. 
W. F. Westnedorp, General Elec-

tric Company, (F) June 17, 1942, 
(I) February 5, 1946, No. 2,394,071. 

RELAY TIMERS 

(Continued from page 51) 

seen, the relay sequence will be in-
out-in-out-in-out-in, for as many 
repeated operations as the design 
permits. In conjunction with a 
ratchet type of relay, this grid con-
trol circuit, operating just one thy-
ratron or vacuum tube, can con-
trol an elaborate sequence. As 
shown in the last figure, the suc-
cessive intervals are not equal. 
The neon tube will break down 

at slightly different voltages each 
time, and will extinguish at dif-
ferent voltages each time, and thus 
affect the intervals t1 and t2 by 
changing E30. This is not serious, 
though, for the intervals are ex-
pressible as a function of this type: 

E,,, 
t = RC In e' 

ef 
( 14) 

where R is a resistance term and 
C a capacity term. Accordingly, 
slight changes in E30 are reflected 
logarithmically into a change of ti, 
which change is therefore relatively 
small. More specifically, 

6t I AE —= 3o  

In ( E3 ) E30 
ef 

( 1 5 ) 

so the per cent change in "t" due 
to a change in E30 is less than the 
percent change in E30 by the factor 

In  3°. 
ef 

The greater the ratio of E30 

ef 
the smaller the effect on the timed 
interval. 

Better control with this circuit 
could be obtained by using a thy-
ratron in place of the neon tube. 
This would permit a greater break-
down voltage EBn, and a smaller 
value of tube drop ET, thus permit-
ting a larger value of E30, as can be 
seen from equation ( 13). 
In a particular application of this 

circuit, C1 was replaced by a bat-
tery, and the control was used to 
reverse the current in an arc every 
minute or so. The battery voltage 
was 95 volts, with C1 =-_ 6 mfd., C2 
4 mfd., R1 = 40 megs. and R3 

10 megs. A 50-second "thyratron 
off" and 58-second thyratron "on" 
sequence was obtained, with ± 1 
second repetition. This variation of 
the circuit is merely a two-interval 
repeating timer, but is better than 
that of either Fig. 4 or Fig. 9, as 
both intervals can be made long, 
over a minute, and are independ-
ently controllable. 
Other methods exist for obtaining 

multiple interval timing with one 
tube and one relay. In general they 
are less flexible than using "n" 
timers in tamden, for "n" processes. 
However, their construction is sim-
pler, and they are adequate for spe-
cific applications. All of the cir-
cuits described herein have the 
common advantage over mechani-
cal timers of being readily adapt-
able to range changes by simply 
changing potentiometers. There is 
no need for gear removal or other 
mechanical adjustments. 

Reference. 
1 I P. T. Chin and E. E. Moyer, "A Graphical 

Analysis of the Voltage and Current Wave 
Forms of Controled Rectifier Circuits", 
Trans. AIEE, Vol. 63, pg. 501, 1944. 

Television in 15 Cities 

Latest grants of nine additional 
television licenses brings total of 
U.S. cities where television stations 
are either in operation or have 
been authorized to 15. Pittsburgh, 
Cleveland and Baltimore have suf-
ficient number of channels avail-
able and hearings may not be 
necessary. 
Among those newly licensed are: 

Raytheon Manufacturing Com-
pany, Waltham, Mass.; Worcestér, 
Mass., Telegram; Outlet Co., Provi-
dence, R. I.; National Brooadcast-
ing Co., Cleveland; KSTP, St. Paul, 

Minn.; Havens & Martin, Rich-
mond, Va.; Intermountain Broad-
casting Co., Portland; and A. S. 
Abell Co. (Baltimore Sun). 
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With the aid of a little hand micro-

phone, the ship's officer, speaking in a normal voice, 

can be heard by any vessel in the fleet. Contrast this 

to the ineffectual bellowings through the huge 

megaphone of yesterday. The trend of science has 

been to develop greater efficiency in miniature. It 
was true of the megaphone, it is true of the elec-

tron tube. 
TUNG-SOL Miniatures offer many advantages. 

especially in high-frequency currents. They are 

more impervious to shock and vibrations. The glass 
bases have better dielectric properties. They offer 

more efficient 

lower lead inductance, lower inter. 

element capacitance and higher 

mutual inductance. 

TUNG-SOL engineers will be glad 

to help you interpret your tube re-

quirements in ierms of Miniatures. 

TUNG-SOL is a tube manufacturer, not a set 

builder. The disclosures of your plans you make 

in consultation will be held in strictest confidence. 

ACTUAL SIZE 

TUNG-SOL 
wiketz tie» - fed ten/ 

ELECTRONIC TUBES 

TUNG-SOL LAMP WORKS, INC., NEWARK 4, NEW JERSEY 
Sales Offices: At!anta • Chicago • Dallas • Denver • Detroit • Los Angeles • New York 
Also Manufacturers of Aliniature Incandescent Lamps, All- Glass Sealed Beam Headlight Lamps and Current Intermittors 
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FOR MICROWAVE 

TRANSMISSION 

AVEFLEX is the o ptitnum w 

flexible wave guide for 

microwave transmission in 

communication, television, 

and radar applications on vessels, vehicles, and aircraft. 

It is particularly adaptable in installations where vibra-

tion, shock mounting, or movement are present. 

The extreme flexibility of Waveflex permits confine-

ment in " tight" corners without distortion of critical 

dimensions of size and shape. Small radii bends are pos-

sible with practically no change in electrical properties, 

thus overcoming the loss of energy due to reflection in 

microwave transmission. Precision construction with 

silver-plated inner surfaces further reduce attenuation 

and preserves costly transmission energy. 

A new bulletin with specifications is available upon 

request. Write to: Titeflex, Inc., 539 Freling-

huysen Ave., Newark 5, New Jersey. 

WAVEFLEX — THE FLEXIBLE WAVE GUIDE WITH 

COMPLETE ELECTRICAL CONTINUITY 

HUMIDITY RECORDING 

(Continued from page 71) 

vapor pd is equal to its saturation 
pressure ( ps2) . At this temperature 
(pd), partial pressure of the water 
vapor of T°.b. at 0% humidity also 
follows the function of its upper 
limiting curve, when the dew point 
T't is substituted as the tempera-
ture for T. 

The following transformations 
may thus be obtained: 

Log ps = A 
Ts 

A 5.9778 
B = 2224.4 

2224.4 
Log psi = 5.9778 (6) 

Vat,. 

2224.4 
Log ps2 = 5.9778 (7) 

T°, 

Equations ( 6) and ( 7) are true for 
the other temperature ranges, with 
values of A and B substituted as in-
dicated in equations (4) and ( 5). 

psi 
(p%=— x 100 and 

Ps2 

log ps A — — 
•T°, 

psT 
log o =- log — or 

ps2 

log 15 log psi — log ps2 

log A A +  

1 1 
logo=B(  

T't ab,. T •t aba. 

1 1 
log -= n log B (  

The relationship may be expressed 
by two artificial formulas Z1 and Z, 

and may be represented electrically 
by a double bridge,from 20° to 100°C: 

1 1 
log e, = 100 log ( II   

T' t 

1 1 100 

Zt, B — = 2224.4 x = 22.224 x 

T° tab,. r e •bs. 

1 1 100 
Z2= B - = 2224.4 x = 22 224 x   

r.,,,. r.,.. T..b.. 

The value of the relative humidity 
may therefore be represented in the 
following form: 

log 0% = 100 n log (Zi — Zo) 

wherein the difference Zi — Zo as 

an ohmic value may be read off by 
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NEW IF 
TRANSFORMERS 

These new IF transformers are designed 

to meet the highest standards of per-

formance in high frequency FM and AM. 
All operate at 10.7 MC., making them 

ideal for the new FM band. Iron core 

tuning is employed and the tuning does 
not affect the bandwidth of 100 Kc. for 

the IFN or 150 Kc. for the IFM. 

The discriminator output is linear over 
the full 150 Kc. output and remains sym-

metrical regardless of the position of 

the tuning cores. 

Insulation is polystyrene for low losses. Mechanical 

construction is simple, compact and rugged. The 
transformer is 17/8 inches square and stands 31/2 inches 

above the chassis. 

NATIONAL COMPANY, INC., MALDEN, MASS. 

AM. 
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The Millen Group 

of Plain Dials 
The No. 10007, 8, and 9 group of nickel silver 

plain dials with specially designed matching 

knobs have accurately reamed brass bushings 

so as to insure concentricity. The dials them-

selves are insulated from the hubs by means 

of spacer ring molded as part of the knob. The 

small 10007 unit is available with either 180" 

standard scale or 280 for potentiometer use. 

No. 10065 is vernier drive device for uso with 

No. 10008, 31/2 " dial. The knobs are also 

available less dials, for other uses. 

JAMES MILLEN 

MFG. CO., INC, 
MAIN OFFICE AND FACTOR" 

MALDEN 

MASSACHUSETTS 

m`2 

< 

means of a resistance measurement. 
The resistance scale is calibrated 

according to the value of the 
numerical logarithm of this ohmic 
value, and makes possible a direct 
or linear indication or registration 

0%. 
It is advisable that for an indus-

trial measuring device which must 
always operate within a definite 
established temperature range, the 
constants A and B, be adapted to 
this range. 
A universal type of apparatus for 

all temperature changes between 
—10° C and +350° C has fixed re-
sistances, which are the constants 
A and B associated in pairs. Selec-
tion is made by means of a range 
switch. The sequence of measuring 
points may be regulated as desired 
by suitable adjustment of the water 
valve. The pointer deflection of the 
instrument is continuous, so that 
the humidity is also recorded be-
tween the individual points of meas-
urement. 
Experience has shown that best 

performance is obtained when using 
inked recorders. Except for a small 
grid battery, the photoelectric hu-
midity meter is designed for ordi-
nary line connection. 
When the apparatus is used in 

rooms where the temperature is 
close under or above that of the 
tap water, cooling is provided. In 
rooms without a cooling equipment, 
other cooled water from the tap or 
tank is used. 
The apparatus is suitable for re-

mote reading if the resistances of 
the leads from the device to the in-
dicating means are compensated. 
L, Z, R, W2 are mounted on a com-
mon frame and their parts pro-
tected against all fumes and tem-
peratures up to 350° C. The instal-
lation frame is fastened to valve V 
which is designed as a flange and 
can be screwed to the wall. 
The thyratron St, the accompany-

ing grid bridge, grid battery, the 
relays T1, T2, the measuring bridge 
with motors MF1 and MF., and the 
network connection circuit are 
housed in a small auxiliary box, 
which is mounted near the indicat-
ing device G in back of a switch-
board. The motors are two hum-
mers with ratchet drives. The de-
vice operates without supervision. 

Russia's Radio Plans 

Russia plans to build three mil-
lion radio broadcast receivers un-
der the terms of its newest five 
year plan. It is also proposed to 
build new broadcasting stations in 
seven or more cities. 

TWIN TRANSMITTERS 

(Continued from page 74) 

voltage to the modulator tubes. 
Auxiliary relays are required to 
control heavy contactors. 

In order to protect the equipment 
from heavy surges or overloads, 
overload relays are placed in power 
tube and rectifier circuits. To pro-
tect the operating personnel, doors 
are interlocked with switches that 
interrupt the supply from high 
voltage circuits. Relays are used to 
ground all high voltage circuits 
when power is removed or when a 
door interlock is opened. The con-
trol circuits use switches, contac-
tors, overload relays and time delay 
relays in starting the equipment in 
the proper sequence. The trans-
mitter is designed to be started or 
stopped from the front panel or 
control desk. 

Installation and tune up 

In planning a transmitter instal-
lation of this size for the operating 
frequencies specified, considerable 
thought had to be given to the 
ground system within the building 
itself. To prevent induction cur-
rents, great care had to be taken 
to see that during building con-
struction all metal parts of the 
building such as pipes, conduits, 
metal ducts, concrete reinforcement 
and metal flashings were adequate-
ly grounded. All metal parts were 
welded or soldered to a copper 
ground strap every ten feet and 
the entire mesh brought out to a 
common ground point for the en-
tire system. All control rooms and 
studios were constructed with dou-
ble-shield screens made of copper, 
one insulated screen within the 
other. 

The radio frequency sections of 
each transmitter were installed on 
a continuous copper sheet, approxi-
mately 12 x 10 ft. square. These 
two sheets were in turn bonded to 
the two metal center partitions of 
each transmitter in such a manner 
that in effect the audio, power 
supply and control system was 
shielded from the heavy radio fre-
quency fields, generated by the 50 
kw rf sections. 

The design of the transmitter 
dictated the use of water-cooled 
tubes and the cooling requirements 
of these tubes are such that an 
elaborate water cooling and circu-
lation system had to be installed. 

In view of the fact that a dual 
transmitter installation was 
planned, advantage of this fact was 
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Division of GLOBE-UNION INC., Milwaukee 
Ceramic Trimmers 

Bulletin 695 

Variable Resistors 
Bulletin 697 

Ceramic High Voltage Capacitors 
Bulletin 814 

Tubular Ceramic Selector Switches 
Capacitors Bulletin 722 

Bulletins 630 and 586 
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COlieleT 

2.0001(C---15,0 

C810016K Colder Crystof mounted in 
Crystalo6 — h  . . • ST.4818---8X 

60 C of .0/ °0 fre-quency deviation) . . • LIGHT WEIGHT-, 

77,S granis .. • COMPACT---• o13ve8r h oll eight 
1.59", width • 812", depth ", holder 

height pin spacing . 486' on 
centers . . • Two. ceL-16 hoiciers fie q 

standard ocfot socket. loss, perature cnefficient cut crystal ten 

ciornped in humidity sealed holder by heavy o 

s g 
Morirte, and Mobile units. oc,'•ion. Especially adoptable to Aircprarifnt, 

Our Develop-
ment Laboratory 
invites your diffi-
cult control or ul-
trasonic crystal 
problems. 

CRYSTAL RESEARCH 
LABORATORIES INC. 

29 ALLYN ST HARTFORD 3 CONN PHONE 7•3215 

taken in planning the water cool-
ing system. Provision, in the way 
of suitable cut-off valves and by-
pass lines, was made so that one 
of the four pumps (there are dual 
pumps for each transmitter) could 
be cut into service for either trans-
mitter. 

The installed capacity of each 
pump is such that it can readily 
deliver a flow of ten to fifteen gal-
lons of water per minute past the 
anode of each water-cooled tube. 
In addition to the two standard 
storage tanks, a third was installed 
so as to have on hand ample dis-
tilled water to meet all emergencies. 

Distilled water must be used, as 
the impurities in the average tap 
water would present a low resist-
ance path to ground and offer po-
tentialities for electrolytic action. 
The water-cooling system as in-
stalled is capable of handling 4.5 
kw of filament dissipation and 25 
kw plate dissipation or a total of 
29.5 kw. The circulation system is 
of the closed type, the water being 
cooled in a heat transfer unit. 

PerfOrtiltInee measurements 

Performance measurements at a 
power of 50 kw and over the fre-
quency range of 6 to 22 mc pre-
sented some problems not alto-
gether unique but considerably 
more difficult than those encoun-
tered in the standard broadcast 
band. 

The specification states that the 
transmitter must deliver 50 kw of 
power into a resistive load of 300 
to 600 ohms. Thus, the resistor, in 
which the power delivered is to be 
dissipated, must be capable of ad-
justment over the above range of 
resistance in such a manner that 
its input terminals present at all 
frequencies a pure resistance. Be-
cause of the power dissipation, the 
dummy load is of necessity water-
cooled. The electrical network of 
this unit resolves into a simple bal-
anced T network. 

Satisfactory adjustment of the 
various elements for the desired 
resistive load could not be realized 
using the standard radio frequency 
bridge because of the physical size 
of the dummy load. Standard 
transmission line practice was 
used; that is, for various adjust-
ments of the elements in the net-
work, the standing wave ratio on 
a transmission line at least 1/2 
wavelength long at the operating 
frequency was measured. The 
transmission line spacing was se-
lected so that its characteristic im-
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pedance represented the resistance 
to which the dummy load was to 
be adjusted. The elements in the 
load were varied until the stand-
ing wave ratio approached one to 
one. This method of adjustment 
was found to be relatively simple, 
accurate and fast. 

It was found that a flow of 17 
4 gal, per minute and a temperature 

rise of 11.2° C. between the inlet 
and outlet of the water to the re-
sistor represented a power dissipa-
tion of 50 kw in the dummy load. 

Distortion and frequency re-
sponse measurements were compli-
cated only because of the stray 
radio frequency voltages that per-
sisted in appearing in the test 
equipment. It was found necessary 
to prepare a simple diode detector 
or rectifier and radio frequency 
pick-up coil which was placed ad-
jacent to the output tank circuit 
of the transmitter. The voltage 
from the rectifier then was fed to 
measurement equipment through a 
pair of shielded conductors. 

At the measurement equipment 
end a suitable filter was construct-
ed for each side of this line as it 
was found there was still some ra-
dio frequency pick-up on the line 
itself. The measurement or test 
equipment was located approxi-
mately 25 ft. from the transmitter 
and considerable care had to be 
used in the selection of test equip-
ment grounds. Best results were 
realized when only one common 
ground point was used and that at 
the test equipment end. The 
shielded conductors from the rec-
tifier had to be insulated from 
ground to meet this requirement. 

Typical field performance meas-
urements were: Frequency re-
sponse, -±- 1.3 db from 30 to 10,000 
cycles; distortion at 100, 1,000 and 
5,000 cps, 3, 1.5 and 3% respectively 
when measured at 90% modulation; 
noise levels, below 100% modulation 
at 1,000 cycles varied between —55 
and —60 db; carrier shift less than 
6% at 100% sustained modulation. 

ELECTRONICS IN OIL 

(Continued from page 59) 

is exposed to the large surfaces of 
iron of the cracking unit. Some 
iron, either through corrosion or 
erosion, finds its way on to the 
catalyst surface. Through spectro-
graphic analysis the amount of iron 
deposited on the catalyst surface 
can be studied. From the informa-
tion on iron deposition combined 
with changes in catalyst activity 

ANDREW 
DRY AIR 

EQUIPMENT. 
for 

pressurizing 
coaxial cable 

lines 

AUTOMATIC DEHYDRATOR 

A compact, completely automatic unit that pressurizes coaxial transmission lines 

with clean, dry air. Starts and stops itself. Maintains steady pressure of 15 pounds. 
A motor driven air compressor feeds air through one of two cylinders containing 

a chemical drying agent where it gives up all moisture and emerges absolutely 

clean and dry. Weighs 40 pounds; 14 inches wide, 14 inches high, 11 inches deep. 

Power consumption, 210 watts, 320 watts during reactivation. 

TYPE 720 

PANEL MOUNTING 

DRY AIR PUMP 

Specially designed for use in equip-
ment requiring a small, built-in source 
of dry air. Only 2 inches in diameter, 
6 inches long. Pressures as high as 
30 pounds are easily generated. Piston 
type compressor drives air through a 
chemical drier. Pump supplies dry air 
with only 7 to 10% relative humidity. 
Additional silica gel refills available 
at reasonable cost. 

TYPE 8 76- B 

Designed over the simple tire pump principle, this all-purpose 
dry air pump has numerous applications. Output of each stroke 
is about 26 cubic inches of free air. Transparent lucite barrel 
holds silica gel. Supplied complete with 7-foot length of hose. 
Height 251/2  inches. Net weight 81/2 pounds. 

Andrew Dry Air Equipment is used in a multitude 

of other applications. Write for further information. 

AriPee 

ANDREW CO. 
363 E. 75th ST., CHICAGO 19, ILLINOIS 

Pioneer Specialists in the Manufacture of a 

Complete Line of Antenna Equipment 
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THE 

TOUCH 

• 

• Every magnet individually tested 

in loud speaker structure before 

shipping . . . 

• Every magnet meets R. M. A. 

proposed standards . . . 

• Every magnet meets Arnold's 

minimum passing standards 

4,500,000 BHmax. 
of 

Here's what the individual touch 
means. Thousands of the nine 
different sizes of speaker mag-
nets shown at right are now be-
ing turned out daily. Each one is 
individually tested in a loud 
speaker structure before ship-
ping. Each magnet is made to 
meet R. M. A. proposed standard 
for the industry. Each magnet 
must meet Arnold's own mini-
mum passing standard of 4,500,-
000 BHmax for Alnico V ma-
terial. Thus by careful attention 
to the important "individual 
touch" in volume production can 
Arnold promise you top quality 
in each individual magnet you 
select. 

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 

Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 

the seriousness of contamination 
can be evaluated and the extent of 
effort required to overcome it de-
termined. 

Ultraviolet analyses found most 
use in the petroleum industry dur-
ing the war in aviation gasoline 
and synthetic rubber developments. 
The analysis will continue to be 
useful for the peacetime adapta-
tions of the synthetic processes em-
ployed. A wide variety of aromatic 
compounds are produced in avia-
tion gasoline production and other 
refining operations. In order to 
identify the compounds, ultraviolet 
spectroscopy has been extremely 
useful. 

Illtrariolet spectrophotometer 

Time savings through ultraviolet 
analysis like those for infra-red are 
very large. Analyses for benzene 
and toluene would require 'about 
four hours by other methods, where-
as the ultraviolet method will take 
about 3/4 of an hour. A mixture of 

xylenes might require 50 hours for 
chemical analysis, while it can be 
analyzed in about an hour by ultra-
violet spectroscopy. 
X-ray diffraction and Raman 

spectra are other devices indirectly 
or directly electronic that are find-
ing a place in petroleum technology. 
X-ray diffraction is particularly 
useful in catalyst studies. Through 
the method compositions of cata-
lysts can be determined and meas-
urements made of crystal size. In 
view of the effect of both composi-
tion and structure on catalyst activ-
ity X-ray diffraction studies are ex-
tremely helpful. 
The Raman spectrum is relatively 

a newcomer in the petroleum field. 
Utilizing monochromatic violet 
light, it depends for its effective-
ness upon partial selective absorp-
tion of light energy by different 
molecules, resulting in a scattered 
light differing in wavelengths from 
the incident light. The scattered 
light resolved into its spectrum in a 
prism spectrograph and falling on 
a photo cell is very feeble. Elec-
tronic means are used to amplify 
the photocell currents to make 
them become measurable. The prob-
able principal use of the Raman 
method in petroleum work will be 
for determining hydrocarbons pres-
ent in mixtures such as gasoline. 
Electronic devices of various sorts 

are used in petroleum analytical 
laboratories. Electrometric titra-
tions are often necessary where 

color, emulsification or other factor 
make the Use of conventional 
chemical indicators impossible. 
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.... PUNCTURE-PROOF, FOR LONG, UNIFORM 

PERFORMANCE. "Fail-proof" is a reasonable and honest description of the Lapp Gas-
filled Condenser. It has no fixed or solid dielectric to deteriorate or puncture, and 

should out-last any electronic circuit of which it is a part. Also, it offers correspond-

ingly lower loss and economy of power. Not needing to "warm up," it provides constant 

capacitance under temperature variation. Variable, adjustable, and fixed capacitance 

units are available. Fixed condensers llave been made with capacitance up t060,000 mm 

variable and adjustable units up to 16,000 nand. Current ratings range up to 500 amperes 

R. M. S., and voltage ratings up to 60 Kv peak. .-Íbove, Unit No. 25,934, rated at 200 

amperes, 6500 volts, capacitance continteousy variable from .1300 mmf. to 1100 mmf. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 
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Interm,oditiati°n 

NOW YOU 
CAN SEE 

THE TROUBLE 

ALTEC LANSING 

Analyzer 

What happens when a string bass 

and piccolo sound out together? 

Any distortion? Intermodulation? 

This intermodulation analyzer, de-

signed by Altec Lansing for mea-

suring the efficiency of their own 

amplifier and loudspeaker systems, 

will let you see the results at a 

glance. No calculations are neces-

sary. A five-minute check on the 

Altec Lansing Intermodulation 

Analyzer gives you the information 

it takes hours to get by other 

methods. Available for Prompt 

Delivery. 

ALTEC 
LANSING CORPORATION 

1161 NORTH VINE ST. 
HOLLYWOOD 38, CALIF. 

250 West 57th St. 
• New York 19, N.Y. 

"KEEP APIIANCING WITH ALTEC LANSING" 

TELE INTERFERENCE 

(Continued from page 61) 

allocations. On the other hand, on 
line 8, the scientific, industrial and 
medical services have been allocat-
ed a channel just about 27 mc. If 
these services produce high pow-
ered signals and wander substan-
tially out of the assigned channel, 
they will cause serious interference 
directly through the television re-
ceiver at intermediate frequency. 

Local oscillator radiation of a 
television receiver tuned to one 
channel may cause interference to 
other receivers in a neighborhood 
tuned to other channels. For ex-
ample, on line 24 the local oscilla-
tor for a receiver tuned to Channel 
4 has a frequency of 80 mc. If this 

local oscillator radiates a substan-
tial signal from the antenna, its 
signal may be picked up on a near-
by receiver tuned to Channel 5 as 
indicated on line 25. This local 
oscillator at 80 mc will beat with 
the desired picture carrier for 
Channel 5 at 77.25 mc to produce a 
video frequency of 3.75 mc which 
will appear as a fine grained inter-
ference on the television picture. 

This interference will remain of 
substantially fixed frequency but 
may cause vertical or diagonal 
weaving lines due to the slight 
drift in frequency between the 
transmitter carrier and the inter-
fering local oscillator. Interfer-
ence from a nearby local osillator 
can usually be distinguished from 
interference produced by an FM 
station in that the local oscillator 
interference pattern stays relative-
ly stationary while the interference 
from the FM station continually 
changes with the extent of fre-
quency modulation of the FM 
transmitter. 

FM For St. Louis 

St. Louis shortly will have in op-
eration its first FM broadcast sta-
tion. The transmitter will be a 50 
kw unit and is to be installed by 
Station KWK. Both the transmit-
ter and the eight bay square loop 
antenna are products of the Fed-
eral Telephone & Radio Corp. Fed-
eral also will install two 50 kw 
standard AM broadcast transmit-
ters in the near future for the 
Canadian Broadcasting Corp. One 
will be operated from Winnipeg, 
Manitoba and the other from Ed-
monton, Alberta. 

°new 

g-7(1 

\m"e5.-Suelc‘ft 
DIAL 
CORD 

NYLON--

SILK, 

ost Stretch 

edium Stretch 

8-W—Least Stretch 

A BETTER 
Dial Cord* 

Accurate tests show that our new B-W 
Lo-Stretch Dial Cord has two-thirds less 
stretch than Nylon and about one-half 
the stretch of silk cords of similar di-
ameters. 
The constancy of this improved prod-

uct is an important factor in accurate 
dial tuning where condenser units are 
cord driven. 
Made in five standard diameters. Black 

only. 1,000-1,500 yard spools. 

*Write for Samples and Prices. 

The 
BEVIN-WILCOX 
Line Company 

East Hampton, Conn. 
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research 
worth 100,000 dollars 

... yours for 

the asking! 

Part of Westinghouse research laboratories at East Pittsburgh, Pa. Modern pumping system for evaporating 
substances under test in research on 
Selenium Rectifiers. 

Westinghouse Selenium Rectifiers are not an 

overnight development. Before the present proc-

ess was adopted, more than 9 years of continu-

ous research—at a cost of more than 100,000 

dollars—was spent in testing of foreign and 

domestic types and processing experiments. 

The result has been a Selenium Rectifier com-

parable in quality to Rectox Rectifiers . . . long 

recognized as having a longer life and greater 
dependability than any other type of metallic 

rectifier. 

For instance: In a comparative test with other 

Selenium units under identical conditions—and 

at full rating—Westinghouse Selenium Rectifiers 

showed an increase in forward resistance of less 

than one-half that of the best units tested, in-

dicating a longer life than any Selenium Rectifier 
now available. 

Westinghouse 
25 CITIES OFFICES EVERY HERE 

e 4( 

No other Selenium Rectifier unit is backed by 

such an intensive research program, justifying 

our claim that Westinghouse Selenium Rectifiers 

are unexcelled where long life and dependability 
are prime factors. 

These new Westinghouse Selenium Rectifiers 
are ready for the market now. If you're a user of 

Selenium Rectifiers you can take advantage of 

this investment in research by outlining your 

requirements to a Westinghouse representative. 

Or write your nearest Westinghouse office for 

all the facts. Westinghouse Electric Corporation, 

P. 0. Box 868, Pittsburgh 30, Penna. J-21382 
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Designs NEW Pickup Cartridge 

with NYLON Chuck and REPLACEABLE, 

Long- Life, Sapphire-Tipped NYLON Needle 

• Constantly alert to the possibilities for improvement 
in the design and performance of phonograph pickup cartridges. Astatic 

research has unearthed a material, other than metal, for the better 
transmission of signals from the record grooves to the crystal element. 
That material is NYLON! No other known substance possesses all the 
properties which make Nylon ideal for this purpose. Astatic. therefore, 
has employed this revolutionary material in the manufacture of a new 
crystal pickup cartridge known as Astatic Nylon I-J . .. a low pressure, 
wide-range, general purpose cartridge incorporating a Nylon chuck and 
Nylon, sapphire-tipped needle. 

CONTROL OF QUALITY OF REPRODUCTION 

In using this Nylon I-J Crystal Pickup Cartridge, the phonograph manu-
facturer, as well as the user, is assured that the quality of reproduction will 
REMAIN CONSTANT regardless of needle replacements, because the 
cartridge is matched to the needle, and the Nylon needle designed 
for this particular Cartridge is the ONLY one that can be used with it. 

PARTIAL VIEW of cartridge, showing knee- ac-
tion Nylon needle and metal needle guard. The 

cushioning action of Nylon affords additional 
protection for the sapphire stylus. 

INTERIOR VIEW showing crystal element, Nylon 

chuck and sapphire-tipped Nylon needle. 

PHANTOM VIEW showing how tapered shank of 

Nylon needle fits into tapered hole in Nylon 

chuck. 

THE 

Astattc Crystal Deraces 
manufactured under lints/ 
Derr/opulent Co. paten's. 

CORPORATION 
CONNEAUT, OHIO 

IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO 

erty of quartz in 1880. Heising, 
whose fame rests largely on his 
work with modulation technics, 
wrote only the introduction, which 
is a historical exposition of the dis-
covery and consequent develop-
ment of quartz plate properties. 
The book is practical to the extent 
that mathematical analysis is wide-
ly relied upon to make plain an 
understanding of what goes on 
when crystals are used in their va-
rious modes and for the many ap-
plications of various cuts currently 
in use. The volume is a valuable 
compendium of quartz crystal in-
formation. 

Electron and 
Nuclear Counters 

By Serge A. Korff, M.A., Ph.D., Associate 
Professor of Physics and Supervisor of Physics 

Research, College of Engineering, New York 
University. Published by D. Van Nostrand 

Co., Inc., 250 4th Ave., New York. 212 
pages, $3. 

This is an extensive and schol-
arly summation of the pertinent 
facts regarding the theory of dis-
charge mechanisms and the prac-
tical operation of various types of 
ionization counters. Methods of 
counting various forms of atomic 
particles are fully described and 
the influence of construction of the 
ionization chambers is discussed in 
detail. Other sections of the book 
are devoted to the methods of 
preparation and construction of 
counters and to errors and correc-
tions involved. The last part of 
the book is devoted to a discussion 
of the auxiliary electronic circuits 
needed to operate counters. 
The text is readable and clear in 

exposition. It seems an excellent 
source book for workers in this 
field. 

Aliradio Adds Capacitors 

Production of variable capacitors 
has been added to the products 
manufactured by Airadlo, Inc., 
Stamford, Conn. Both 2 and 3-
gang RMA class B type will be 

produced, the former with four 
trimmers and the latter with a 
maximum of six trimmers. 

Paragon Moves 

Paragon Electric Co., has con-
solidated all main office activities 
at Two Rivers, Wis. Coincident with 
the move from Chicago, E. V. Platt, 
for many years executive vice-
president, has been elected pres-
ident. Increase in manufacturing 
facilities will triple the output. 
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PRODUCTS 

THAT 

SHOULD BE 

ADVERTISED 

IN THE 

ISSUE 

A partial list repre-
senting 10% of the 
products that can be 
logically promoted in 
this issue. 

Aircraft landing control 
Aircraft receivers 
Alarms 
Altimeter ( electron k) 
Ammeters & 

milliaremeters 
Amplifiers 
Analyzers, color, gas, 

surface 
Anolyzers, internal 

combustion 
Analyzers, pulse 
Analyzers, radio set 
Anoxia photometers 
Antenna 
Attenuation meters 
Attenuotors 
Audiometers 
Automatic alarm receivers 
Av iation ( emitters) 
Bolances, electronic 
Blower units 
Bombarders, V. T. 
Bridges 
Broackos, monitor equip. 
Broodcas• studio equip. 
Broadcas• ( emitters) 
Cable 
Calibrat. rs 
Calibrators, pulse 
Capacitance standards 
Capacitor checkers 
Capacitors 
Cardiogroph, electronic 
Carrier urrent systems 
Cathode ray oscillogrophs 
Cathode ray tubes 
Circuit breakers 
Coils; special 
Combusion controls 
Conductivity controls 
Counter.. 
Crystol calibrators 
Crystal ovens, temp. 

controlled 
Crystals 
Decade boxes 
Decibel meters 
Densitometers, 

photo-elect. 
Detectors, lie 
Diathermy 
Dielectric heating 
Dimenskin controls 
Dimension gauges, 

electric 
Direction findings 
Directional antennas 
Distorti•in meters 
Door controls 
Drying, infro.red 

equipment 
Electric furnaces 
Electric micrometer 
Electric motors 
Electrodes, welding 
Electra-encephalograph 
Electronic viscosimeters 
Electronic voltmeters 
Electro, microscopes 
Exposu-e meters 
Facsimile 
Field strength meters 
Film recorders 
Filters, power supply 
Filters, R. F. noise 
Flaw detectors, metal 
Flow controls 
Frequency changers, 

vibrators 
Frequency deviation 

monitors 
Frequency measuring 

devices 
Frequency monitors 
Frequency spectrum 

analyzers 
Frequency standards 
Galvanometers 
Gauges 
Generator controls 
Generators, AC electric 
Generators, high 

frequency 
Generators, 

video pattern 

/i you sell INSTRUMENTATION or electronic 
control equipment, or any product related to 
measurement and control, put your best foot 
forward in the advertising pages of the 

INSTRUMENTATION 
ISSUE of 

1=1MliâIâMâ 

to be published in Seeeleidell 

coincident with the I.S.A. Exhibit 

"Instrumentation for Tomorrow" 

in Pittsburgh, Sept. 16-20 

Ces‘' 
tee c,..0 

>CC 

September Closing Date 
August 1 

Copies of the September issue 
will be distributed before and 
during the I.S.A. Exhibit. 

Largest circulation in the three 
groups having the greatest 
buying power for electronic 
instrumentation— Manufac-
turers, Communications and 
Industrial Users. 18,293 total 
circulation. 

too 00 PA 

teeeS"‘ 

LARGEST 

BUYING POWER 

CIRCULATION 
So% 
R. tXCLusi EADEes VE 

HIP 

An authoritative engineering 

study of equipment and methods 

used in a wide variety of elec-

tronic controls for industrial proc-

essing, communications and 

radio-electronic manufacturing 

... accenting a long series of in-

strument features published in 

ELECTRONIC INDUSTRIES in the 

past three years. 

?Haim acleettidifte itedetuatieut £m(' 

CALOWELL-CLEMENTS, INC. 480 Lexington Ave., NEW YORK 17, N. Y. 

Geophysical instruments 
Germicidal tomes 
Grading & sorting 

controls 
Graphic recorders 
Harmonic analyzers 
Harmonic generators 
Heat treating controls 
Heating, dielectric 

induction 
Humidity controls 
Hygrometers, electronic 
Indicators 
Inductance standards 
Instrument parts 
Insulation 
Insulation testers 
Insulators 
Interference analyzers 
Ionization gouges 
Klystron tubes 
LC meters 
Lenses 
Lever controls 
Light intensity meters 
Lighting controls 
Machine safety controls 
Megohm meters 
Meter calibrators 
Miniature control motors 
Modulation meters 
Moisture meters 
Multi.meters 
Needles 
Neon test lights 
Noise meters 
Noise locators 
Ohmmeters 
Optical equiprnent 
Oscillators 
Oscillographs, direct. 

writing 
Oscilloscopes 
Output meters 
Package wrapping 

controls 
PH meters 
Phase ongle meters 
Photo- electric controls 
Photometers 
Plan- position indicators 
Police receivers 
Police ( xmittersl 
Potentiometers 
Power supplies 
Pressure controls 
Printing controls 
Proximity indicators 
Pulse generators 
Pumps, vacuum 
Pyrometers 
0 meter 
Rocks 
Radar 
Rodio set analyzers 
Radioteletype transmitters 

Rectifiers 
Relays 
Remote control motors 
Repeaters, radar 
Resistance standards 
Resistors 
R. F. chokes 
R. F. coils 
Rheostats, power 
Rotary beam 
Rotary selector switches 
Safety control, machine 
Selsyns, etc. 
Sensitized papers 
Servo control systems 
Signal generators 
Signal tracers 
Smoke density controls 
Sorting controls, 
Sound elect records 
Speakers 
Spectogrophic equipment 
Spring testing equip. 
Square wave gen. 
Starters, motor 
Stroboscopes 
Switches 
Tachometers 
Television transmitters 
Temperature controls 
Temperature test 

cabinets 
Thermistors 
Thermocouples 
Thermometers & 

pyrometers 
Thermostatic metals 
Time controls 
Time delay relays 
Timers 
Traffic controls 
Tronsformers 
Transmitters 
Tube testers 
Tuning forks 
Var tube voltmeters 
Vacuum tubes 
Vibration . control 

equipment 
Viscosimeters 
Voltage regulators 
Voltmeters 
Watt-hour meters 
Ware analyzers 
Wove Alters 
Wave guides 
Wove meters 
Weight controls 
Welding controls 
Wind velocity meter 
Wrapping controls, 



WHAT'S NEW 
SEE ALSO PAGES 88-90-92-94 

Gas Switching Tubes 

Gas swillening tubes for high speed auto-
matic transmit-receive service in waveguides 
for radar and pulse time communication sys-
tems in the 8490-9600 mc. range have been 
developed by Sylvania Electric Products, 
500 Fifth Ave., New York. In practice two 
tubes, a TR and an Anti-TE type are 
mounted in separate branches of the wave_ 
guide system.--Electronic Industries 

Line Voltage Regulator 
A 400 cycle line voltage regulator for 

aircraft, weighing 12I/2 lbs. and developed 
by Sorenson and Co., Stamford, Conn., will 
supply loads up to 500 volt-amperes with 
voltage regulation accurate of 0.2%. Regu-
lation is maintained within a frequency 
ranee of 36e to 500 cycles and for a varia-
tion of input voltage from 95 to 125. Out-
put voltage is adjustable from 110 to 120. 
Fosterite impregnation is provided against 
humidity and corrosion.—Electranic Indus-
trien 

Induction Beating 

A flexible lead and coil set-up designed to 
provide induction heaters with a degree of 
flexibility approaching a soldering iron has 
been developed by Induction Heating Corp., 
389 Lafayette St., New York. The heating 
coil is mounted on a grip-type handle and 
connected to a standard output transformer 
by the specially designed flexible leads.— 
Electronic Industries 

Dehydration Unit 

A small dehydration unit for use in la-
boratory or in pilot production has been 
developed by National Research Corp., Bos-
ton, Mass. The unit consists of a 2 in. coil 
diffusion pump in conjunction with 12.5 elm 
mechanical pump, three thermocouple gages 
and a drying cabinet. It is designed for the 
desiccation or concentration of heat-sensitive 
biologicals, antiobiotics, food products and 
fine chemicals.—Electronic Industries 

Transformer Bushings 

Hermetically sealed bushings made of 
steatite glazed permanently to stainless 
steel, both multiple and single terminal 
styles are being manufactured at General 
Ceramics and Steatite Corp., Keasbey. N. J. 
Current carrying capacities for these units 
range from 1 amp. to 20 amps. Voltage 
flashovers ratings are from 2.000 volts rms 
to 40,000 volts rms.—Electronic Industries 

Coaxial Dipole 

Serdex, Inc., 91 Cambridge St., Boston, 
Mass., has developed a coaxial dipole an-
tenna designed for the 144-148 mc lend. 
The antenna maintains high efficiency over 
the entire band. The model is 5 ft. high 
with a tubular mast that is both support 
and feed line.- -Electronic Industries 

Audio Oscillator 

The new RCA type WA-54A beat fre-
quency oscillator has a frequency range of 
20 to 17,000 cis and output of 125 milli-
watts at impedances of 250. 500 or 5,000 
ohms. A cathode-ray tuning eye with ad-
justable sensitivity monitors the output volt-
age and also serves as a line frequency zero 
beat indicator.—Electronic Industries 

Industrial Electronic Switch 

Hermetically sealed relay contacts permit 
the use of the Model 8336 electronic switch 
in industrial applications where explosion is 
a hazard. Manufactured by the Ripley Co., 
Inc., formerly the United Cinephone Corp.. 
65 New Litchfield St., Torrington, Conn., the 
Model 8336 can handle loads up to 30 am-
peres for floatless control of liquid levels 
and other applications where pressureless, 
instant acting limit switching is desired.— 
Electronic Industries 

Aircraft Radio 

The second in a line of aircraft com-
munication equipment for private flying has 
been brought out by Maguire Industries. 
1437 Railroad Ave., Bridgeport, Conn. The 
model ART- 1 "Skyline" transmitter consists 
of an 8- watt, 3105 kc crystal controlled unit 
with a working range from 15 to 30 miles 
on a fixed antenna. During transmission the 
battery drain is 5 amps. Transmitter and 
power supply are contained in a single 
housing controlled by a remote control box. 
—Electronic Industries 
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'Wire Recorder 
Sound on a wire as thin as a 
hair! The new Seeburg Wire 
Recorder permits perfect home 
recording of speeches, plays, 
inusic— it takes radio programs 
off the air. One simple control 

knob makes any 
a skilled 

sound technan. A new de-
velopment everyone will want 
in totnorrow's phonograph. 

It Will Be Necessary 
for radio manufacturers to make 
provision in their circuits to ac-
commodate the Seeburg Wire Re-
corder. We invite inquiries from 

radio ntanufacturers. 

record changer 
What do you want in a ? Long life 
—silent operation — constant speed freedom 

from trouble. 

The Seeburg Reco discs that makes 

rd ange you all these 

plus a fine regard for precious 
friends of phonograph owners. Long recognized 

for dependability and simplty, the newly engi-

neered line of Seeburg Record Changers brings 
marked improvements in design and construction. 

The finest is now finer still. 

RECORD CHANGERS * WIRE RECORDERS 

J. P. SUBURG CORPORATION 
1500 N. DAYTON ST. • CHICAGO, 22 

\\* 
MINIMUM FRICTION • SILENT • LONG LIFE • CONSTANT SPEED j TROUBLE FREE OPERATION 
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4(4 PERFORM ANCE RELAY 

AI A 

it> 0°Iret)é PRICE 

THE NEW 

SIGMA 
SERIES 41 RELAY 
is streamlined for high volume 
applications and yet offers the 
standard of quality inherent in 
all Sigma Relays. 

Construction Features: 

• Beryllium copper armature and 
contact springs. 

• Spring reed-type, armature hinge 
with low reluctance gap. 

• High permeability, low-residual 
iron parts 

418 (for de), ftZ ( for ac) 41F (for dc), FZ (for ac) 

Size: 
Unenclosed types: 1" x 1 7/32" x 

*(Long dimension includes full length 
of mounting bracket). 

Plug-in types: 11/3" x PA" x 
high. 

Minimum Input Requirements: 

20 milliwatts for D.C. types. 
0.1 volt-amperes for A.C. types. 

Contacts: 
S.P.D.T. 

Ratings up to 15 amperes with low 
voltage D.C. or up to 1 K.W. incan-
descent lamp load at 115 volts A.C., 
with sufficient input power. 

For critical performance re-
quirements at minimum 

cost, specify the Sigma 
Series 41 Relay. 

Sigma Instruments, INC. 
E LAYS 

74 Ceylon St., Boston 21, Mass. 

Railroad Radio Equipment 

Aireon Mfg. Co., Kansas City, Kans. has 
developed two new railroad communication 
units. For caboose to station link model 
520A mobile induction transmitter-receiver 
is used for "carrier" communication. A fre-
quency modulated carrier of 50 watts out-
put operating in the 70-200 ke band gives 
a mobile to fixed station range up to 50 
miles. The equipment, which is pretuned 
and remotely operated has a separate 
power supply for 32 or 62 V dc and a 
power consumption of 100 watts on stand-
by and 300 watts during transmission. For 
the head to rear train link and similar ap-
plications vhf equipment operating in the 
152-162 me band consists of a power sup-
ply, FM transmitter and receiver packaged 
for remote operation. A crystal oscillator 
followed by doubler and 1 ripler stages and 
a power amplifier delivering 15 watts rf 
output make up the transmitter unit. Power 
consumption of the equipment is approx. 
125 watts for standby and 250 watts dur-
ing t,anernission perinds.—Electronic Indus-
t ries 

Cable Replacer 

Shafting may be swaged and cut to any 
desired length, old and new fitting can be 
replaced by means of the improved model 
of the Remote-O-Cable Replacer manufac-
tured by J F D Mfg. Co., 4117 Fort Hamil-
ton Parkway, Brooklyn, N. Y. The fitting of 
shafting to any dashboard head is facilitated 
with this tool.—Electronic Industries 

ier for 20-20,000 e 

Model ACA-1 OODC audio amplifier de-
veloped by the Amplifier Co. of America, 
398 Broadway, New York 13, has five push-
pull direct coupled stages, with a total gain 
of 96 db, delivers 23 watts at 1% total 
harmonic distortion. The frequency range 
co%ers 20 to 20,000 c/s within -±-1 db, or 
15 to 28,000 c/s within 2:8 db. Other fea-
tures, such as 100 and 10,000 cycle equal-
izers, a low frequency attenuator for speech 
reproduction, a 10 db record scratch sup-
pressor and a 10 db volume expander hav-
ing adjustments for both expansion ratio 
and expansion time constant, provide great 
flexibility for studio and laboratory appli-
cations. The two input channels have fixed 
impedances of 500,000 ohms, while a tapped 
output transformer provides fifteen possible 
output impedance combinations from 1 to 
500 ohms, either balanced or unbalanced to 
ground.—Electronic Industries 

, reintoolgeeP—elel 

rtel /I (idtge Indicator 

Changes in length of specimens to one 
millionth of an inch per inch may be de-
tected by use of the model RD strain gage 
indicator developed by Statham Laborator-
ies, 8222 Beverly Blvd.. Los Angeles 36. 
Calif. Specifically designed for measurement 
of strain in conjunction with standard re-
sistance wire strain gages, the indicator 
provides two ranges: ± 1000 microin. per in. 
and ± 10,000 microin. per in. A gage fac-
tor control permits direct reading with gage 
factors between 1.7 and 2.1.—Electronic In-
dustries 

Fixed Frefitsenco Receiver 

A f \ed-fit quency AM receiver for the 
300 to 400 mc range, that is crystal con-
trolled and has an accuracy of 2 parts/mil-
lionrC, is in production at Lavoie Labora-
tories, Morganville, N. J. The receiver has 
a sensitivity of 3 microvolts for a 12 db 
signal to noise ratio and a bandwidth of 
0.8 mc for 6 db down. Undesired responses 
are 70 db below carrier level. Output is 4 
watts for 10% distortion from 100 to 3000 
cps. Power consumption is 80 watts at 117 
V, 60 cycle ac.—Electronic Industries 
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WILL INDICATE: 

Insulation Properties 

Leakage Resistance 

Conductivity of 
Insulating Materials 

Leakage due to 
moisture absorption 
and surface moisture 

INSULATION TESTER 

• A compact, one-band operated Insulation tester . . . range 

.1 to 10-000 megch-ns .. easily read scale . . . test potential 

less thari 50 volts d-c. Ideal for testing electrical components, 

devices. materials. ,and new and existing Installations. Details 

from. the WESTON1 representative near you, or write for bulletin. 

Weston a,  
Weston Electrical Instrument Corp. 666 Frelinghuysei Ave., Newark 5, New Jersey. 

Albany•Atlanta•Boston•Buffalo• Chicago • Cincinnati • Cleveland • Dallas • Denver • Detroit • Jacksonville• ( noxvit;e•Los Angeles-Meriden•Minneapolis•Newark Mew' 

OrlEans.Neverork•Philadelphia•Phoenix•Pittsburgh•Rochester•SanFrancisco.Seattle-St.Lonis•Syracuse•InCanada.NorthernElectricCo.,Ltd.,PowerliteDevices,Ltd. 
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RADAR • RADIO • TELEVISION 

INSTRUMENTS • BRIDGES 

DECADE BOXES • TRANS-

FORMER TAPPING• PARALLELING 

RESISTORS AND CAPACITORS 

TAPPING INDUCTANCES 

and dozens of similar 

exacting uses 

ANTI-MOISTURE 

ANTI-FUNGUS 
Special treatment with 
materials to meet Signal 

Corps specifications avail-
able when required. 

SWITCHES 
in Special, Low Contact Resistance Designs 

Shallcross Switches are a natural out-
growth of our own need for finely made, 
specially designed, low contact resistance 
units for a wide variety of exacting instru-
ment and other applications. Solid silver 
contacts and contact arms assure highest 
conductivity, avoid danger from wear, and 
guard against corrosion. Up to 180 contacts 
can be supplied on a single switch. Single 
or multiple sections as required. Although 
many standard types are available, most 
switches supplied by us are special adapta-
tions or unique designs to meet special 
needs. WRITE! Send today for technical 
literature on Shallcross switches. Put your 
problems up to Shallcross switch engineers 
for quick, economical, efficient solutions. 

SHALLCROSS MFG. CO. 
DEPT, EU-76. COLLINGDALE, PA. 

ENGINEERING • DESIGNING • MANUFACTURING 

Mufti-Element Triode 

A multi-element triode suitable for tele-
vision and industrial heating applications 
has been brought out by Eitel-McCullough, 
San Bruno, Cal. A new-type plate and non-
emitting grid are characteristic for the 
tube, which is available in two types, either 
as high mu or low mu triode. In Class C 
amplifier or oscillator applications up to 
600 watts plate power may be obtained.— 
Electronic Industries ( Left, below) 

Water-Cooled l'riode 

A new high power triode developed for 
use with frequencies up to 50 me. in radio 
transmission and dielectric heating units is 
being made by Machlett Laboratories, Spring-
field, Conn. Tube construction features one 
piece anode and both the grid and the fila-
ment structures are mounted from single 
piece high conductivity copper supports assur-
ing maximum strength and freedom from in-
ter-electrode shorts. Kovar used for glass 
seals replaces conventional featheredged 
copper seals.--Electronic Industries ( Right, 
above) 

Regulated-Output iletaplifier 
The Series S139 regulated-output amplifier 

has been specially designed for use in air-
ways and other voice communications cir-
cuits to provide automatic noise suppres-
sion and automatic rms level control. 
Basically, it is a high gain push-pull am-
plifier which holds the rms output level to 
within ldb. with input level variations as 
great as 40 db., and automatically reduces 
the gain by a factor of up to 22 db. dur-
ing periods of circuit idleness. The fre-
quency response is uniform to within 1 db. 
over a range of 100 to 4,000 cycles, and for 
a condition of 40 db. compression the dis-
tortion does not exceed 3%. The output 
level may be adjusted to regulate at any 
point within the range of —10 to + 10 db. 
(6 mw. base) and the noise suppression cir-
cuits may be adjusted over a range of 0 to 
—22 db. Full automatic control is estab-
lished within approximately two voice cycles 
at any frequency. Hum and noise level are 
over 45 db. down from zero level. This 
equipment is available for use as a 75 db. 
microphone amplifier or as a 50 db. line 
amplifier. Physically, it consists of a verti-
cal panel and chassis combination with all 
components, controls and adjustments 
mounted on the rear of the chassis. Manu-
facturer is Schuttig & Co., Ninth and 
Kearny Streets, N. E., Washington 17, D. C. 
—Electronic Industries 
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PERMANENT MAGNETS MAY DO IT BETTER 

pif&-
cso 

PRODUCTS COMPANY 

;7e,...4.£4 1/idea 71(4e14444 

Helpful Reference Data 

for Use of "PACKAGED ENERGY" 
Of special interest to engineers and product designers—here are two 
helpful reference charts, shown in reduced size above, on the energy product 
and physical characteristics of permanent magnets featured in the latest 

"Permanent Magnet Manual", prepared by Indiana Steel Products Company. 
This manual contains valuable technical data on uses and applications 

of permanent magnets; modern materials and methods of fabrication— 
including complete information on the facilities of the Indiana Steel Prod-
ucts Co., the world's largest producer of "Packaged Energy". Ready for 
prompt mailing to any firm or individual considering commercial magnet 
application, this manual is available without cost. 
More than 24,000 applications of "Packaged Energy" have been 

developed by our engineers. They are intimately acquainted with all 
grades of permanent magnet materials and problems of design and appli-
cation. You are invited to consult with them without obligation. 

Write for your free copy of 
"Permanent Magnet Manual No. 3" today! 

Producers of Packaged Energy 

* * * THE INDIANA STEEL 
6 NORTH MICHIGAN AVENUE, CHICAGO, 2 ILLINOIS 

Cep, 1946. The Indi Steel Products Co. 

11141P  SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 

um  

* * * 
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Specialties 

Cold- forged v 
quickly and t economically 

The special rivet, nail or threaded part you need may be 

cold-headed—and with substantial economy. With these 
advantages we also offer you the added strength inherent 
in cold-headed parts. 

Chances are, too, that the metal you require is an everyday 

material with us. A wide selection of sizes and metals, plus 
almost a century of experience in working them, is at your 
service. 

Tell us about your problem. Send sketch or sample of the 
part you need. No obligation. Ask for free catalog. 

JOHN NASSAU., INC. 
wfigq414AILS MOM 

1 1 

I M 

g 
5 a 

H M  

assail 

ESTABLISHED 1950 

412 OAKLAND ST., BROOKLYN 22, N. Y. 

Special nails, rivets, screws 

and threaded parts 

Sound Standard 
For measurements requiring an acoustic_ 

electric transducer of laboratory accuracy. 
the Model M-101 sound pressure measure-
ment standard is available from Massa La-
boratories, Inc., 3868 Carnegie Ave., Cleve-
land 15, Ohio. A nominal sensitivity of 23 
microvolts/dyne/cm2 sound pressure, acous-
tic impedance greater than 0.001 cc of air, 
reaonant frequency above 40 kc and elec-
trical impedance throughout the audio range 
equivalent to a 100 mmf capacitor are 
characteristics. Applications include pre-
cise sound measurement in either free fields 
or small enclosures over a wide dynamic 
range, blast wave analysis from explosions 
or gunfire and use as a calibration standard 
for microphones, loud speakers and other 
acoustic devices.—Electronic Industries 

Resistance Limit Bridge 
The Model 81-A low range limits bridge 

developed by Associated Research, Inc.. 
231 S. Green St., Chicago 7, is a self-con-
tained instrument for sorting any resistive 
components in the range from a fraction of 
an ohm to 20,000 ohms according to any 
desired tolerance from -±-1% to -±20%.— 
Electronic Industries 

<, A K, 

Aàrownemes. 

Multi Range Instrument 
A foundation instrument to be used as 

voltmeter, milliammeter, high and low re-
sistance ohmmeter, ac voltmeter and deci-
bel meter has been brought out by Marion 
Electrical Instrument Co., Manchester, N. H. 
The basic sensitivity of the instrument is 
400 microamps, and it has an internal re-
sistance of 500 ohms. Alnico Magnets are 
used.--Electronic Industries 
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You'll save time and money if a standard plug and jack, 

terminal, or connector will meet your requirements. Here 

at JOHNSON you'll find a complete line 'ncluding prac-

tical and economical " Banana Spring", and " Spring 

Sleeve" type plugs and jacks. These are outstanding con-

nectors which have recently been joined by well regarded 

multiple cable connectors, tip plugs and jacks—former 

Mallory-Yaxley products now manufactured and sold by 

JOHNSON. For a large and proven line of standards 

from which to choose look to JOHNSON 

If your requirements necessitate a special part or modifi-

cation of a standard, you will be well accommodated. 

Many of the parts illustrated are " modified standards", 

others are completely special. It isn't so difficult here, 

for the complete plant facilities at JOHNSON reduce to 

a minimum reliance upon outside aid and the associated 

expense and delay. JOHNSON is especially well equip-

ped to furnish complete assemblies of plugs and jacks, 

using any insulating material, and in combination with 

other metal parts. 

E. F. JOHNSON COMPANY • WASECA • MINNESOTA 
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PUBLIC 
ADDRESS 

t. 
STUDIO 

meets every requirement 

For a RUGGED 

ALL-PURPOSE MICROPHONE 

Packed with power to spare — 

built to take rough handling and 

bad climate conditions — engi-

neered for smooth response to both 

music and voice pickups, the 

Turner Model 33 is an all-around 

microphone for recording, P.A., 

call system, studio, and amateur 

work. A professional unit for pro-

fessional results. Ask your distrib-

utor or write. 

Free Turner Catalog 
Write for your copy 

THE TURNER COMPANY 
904 17th Street, N.E. 

Cedar Rapids, Iowa 

--CALL 
SYSTEM 

LOOK at these 
Performance Features 

3n Crystal 
• Moisture-sealed crystal. 

• 90° tilting head. 

• Wind and blast-proofed. 

• Barometric compensator. 

• Chrome finished case. 

• Level -52DB. 

• Range 30-10,000 cycles. 

• Removable cable set. 

33D Dynamic 

• Heavy duty dynamic 
cartridge. 

• 90 tilting head. 

• Wind and blast-proofed. 

• Chrome finished case. 

• Level -54DB. 

• Range 40-10,000 cycles. 

• Removable cable set. 

• Choice of impedances. 

Licensed under U.S. Patents of the American Telephone & Telegraph Company, and Western 
Electric Company, Incorporated. 

Crystals licensed under patents of the Brush Development t :otnitatty 

Tachometer 

A complete line of electric switchboard 
tachometers working on a new principle 
have been brought out by Metron Instru-
ment. Co., 430 Lincoln St., Denver 9, Col. 
The head of these instruments consists of 
simple contact-making mechanism connected 
to the indicating unit by cable. The oscillat-
ing impulses charge a condenser through a 
meter, which reads average current. The 
instruments operate at 115 volts ac.— 
Electronic Industries 

Shockproof Relays 

A line of two and three pale relays having 
shockproof action under stress as high as 
ten times gravity has been developed by 
Kurman Electronics Corp., 35-18 37 St.. 
Long Island City 1, N. Y. The armature of 
these units is insulated from the contact 
arms by a bake lite link, reducing chatter 
and providing a dielectric strength of 1500 
volts between all contacts and ground. Con-
tacts are rated to carry 2 amps at 100 
watts.—Electronir Industries 

Marine Radio Telephone 

Islip Radio Mfg, Corp., Islip, Long Island, 
N. Y. has developed a compact 1:)" watt 
marine radio telephone. mrer 10 han two 
crystal controlled fixed frequency channels 
for transmission and reception and provides 
for individual final amplifier and antenna 
tuning adjustments for each channel. Pnwer 
supply is available for either 6 or 12 or 32 
volts de. The unit is treated against corro-
sion and moisture.—Electronic Industries 
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GENERAL PLATE 
Laminated Tubing 
Meets Design and Operations 

Specifications... Reduces Costs 

A thin layer of precious metal, permanently bonded to inex-
pensive base metal. .. then cupped and drawn into tubes .. . 
that is General Plate Laminated Tubing, which gives you 
precious metal performance at the lowest possible cost. 

Versatile General Plate Laminated Tubing gives you corrosion 
resistance from chemicals, alkalies, acids and fumes ... it in-
creases performance in electrical and physical instruments and 
other apparatus. 

General Plate Laminated Tubing is available in a wide range of 
shapes and sizes, in practically any laminated metal combina-
tion. Write for information today. 

GENERAL PLATE DIVISION 
of Metals and Controls Corporation 

50 Church St.,New York, N. Y.; 205 W. Wacker Drive,Chicogo,III; 2635 Page Drive, 

Altadena, California; Grant Bldg., Pittsburgh, Pa. 

ATTLEBORO, MASSACHUSETTS 

LAMINATED... Silver, gold or platinum on copper, 
bronze or brass, silver-covered—or lined—or both—for elec-
trical contacts, chemical industries, high frequency conduc-
tion, radio and signal apparatus, and other applications re-
quiring non-corrosive surfaces. 
LAMINATED BASE METAL COMBINATIONS—nickel or 
monel on several base metals, etc.—This type of tubing is 
used in high pressure applications and special devices. 
SILVER ON ALUMINUM tubing is used in high frequency 
and other electrical applications and aircraft and signal 
control apparatus. 
PRECIOUS METALS ... gold, silver, platinum and their 
alloys. This tubing finds wide application in the chemical 
industries, electrical and physical instruments, electrical 
contacts and high frequency conductors. 
PURE NICKEL TUBING—for cathode tubes, electronic and 
pr,cision instruments. 
MONEL AND INCONEL— seamless or seamed—for the 
chemical and process industries. 
ODD SHAPES—General Plate offers a wide range of odd-
shaped tubing for use in many applications requiring special 
construction and performance. 
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MILITARY 
SURPLUS 
SPECIALS 
AT LOW PRICES! 

TRANSFORMERS 
All 110 V. a.e./00 Cycle 

Fil. 6.3v- 5a C.T $1.00 
Fil. 1.2v-4.2a./2.1v-3.65a/1.2v-4.2a   `'. 3:-. 
Fil. 7.5v- 1.5a 30KV insulation  2.50 
Nil. 6.3v-5a c.t.J6.3v-5a cl., 30KV ins)  3.75 
Pit. 5v- 115a Kenyon  8.95 
Par./300v-et-20ma/5v&tiv Ill. see  1.:n 
Pwr./Two secondaries, ea. 300v-ct 6(1 milk 3.g5 
Pwr./130-0-150-56ma/two 6.3 sec  1.25 
l'wr./330-0-330-85ma/6.3v-7.55/5v-2a/ 

6.3v-. 3a, electrost, shield. ease  
Step-up/step-down-6.3v or 12.6v/110v  4.311 
Step-up-26y/110v Km- 0255   i 30 
l'sir. 111-V-/3200v-150ma/oll   9.95 
Pwr./750v-110ma/6.3v-5a/5v-3a   5.95 
1I.V. Plate/2750v-750ma/oll. Navy specs 35.00 

Audio Transformers, Modulators, etc. 
Modulation xfmr: typical for 211's el. A, 50W  2.10 
Modulation xfmr: 807 to pr 807's ( 1-3 pri.)   2.03 
Modulation xfmr: 811's to 811   5.00 
Driver xfmr: OW to Pair 811's   3.00 
Chl. Transf. P.P.Mod. & Driver 6L6s, per pr  3.30 
Audio xfmr: interstage, single end. Z:4000:4000 1.23 
.‘udio: Interstage, single end. Z:560:1120  1.80 
.tudlo Input: Z:120:2350 ohms, 50-4000 cycles  3.20 
Audio Input: Z:300:357.000 ohms  2.13 

CONDENSERS 
is mfd 400 vole, can Sprague  .20 
25 mfd 600 vile, can Solar  .30 
I red 500 vdc ( 0.E. pyranol)   .45 
.05 mfd 600 vdc, can, Aerovox 55850  .16 
.5-.5 mfd 400 rule, can  .30 
8 mfd 690 vdc C-D. oil  1.75 
15x15xI5 mfd 450 vdc, Mallory  .85 
.05 mfd 1000 vdc ( G.E. Pyranol)   .35 
.25 mfd 1000 vde ( G.E. Pyranol)   .40 
.4 mfd 1500 vde W.E  .20 
.1-.1 7000 vdc ''' 00 
25 mfri 20,000 st1( 
2 mfd 220 vac ( equiv. to 600 vdc) C-D 
500 mfd 200 vtic Mallory  

 12.00 
.75 

SPECIAL! 
TRANSMITTING CONDENSER 

Cardwell to- 300- is. 300 ii,,, fut max. 42 onniffl 
min. 35 plates, air gap: . 2") variable air 
yonder-1.er Heavy duly. List price 40.50 

our  14.95 

RADAR COMPONENTS 

Receiver BC- 406. Fruan SCR- 268. Freq. 
Range: 201 to 210 mes. 15 tube superhet. ( con-
tinuous sweep, motor-driven, if desired)   
seilloseope, 5". BC-412. from SCR-268. Oper-
ates on 115 vac, with conversion dla, and hue- 54.50 

8ignal Generator, BC-78-B made by Boonton. 
IS to 55 me; 190 to 230 rne, used, perfect 
condition 

ill. POWERED MODULATOR. BC-409 Fr0.45.00 
sC11-268 115v 60 cycle opr. Potentially useful 
as an induction heating unit  "." 

11C- 947-A; Transmitter designed to emit short  
pulses of UHF oscillations at 3000 mc. lias 10 
amplifiers, two power rectifier circuits 86.00 

F.M. SPECIAL 
Seml-rompleted receiver, BC-603. unit  

made for tanks, less variable condenser and 
front panel. Unit. with instruction book  5.00 

I NAVY Model RAK-7 shipboard receiver, 
NEW-In rases. Made by R. C.A.. 15 ice to 600 ke. 
6 bands. With 9 tubes, including regulated 
tirer supply, operating on 115v/60 cycles  77.50 

TRANSMITTER-RECEIVER 
Made by Zenith and Emerson 

•cic In nne 15 tubes Transeelvers for 2mr to 
Orne: 235mc Transceiver: complete inter- corn  
,Ystem  78.50 

TUBES 
04 TI.. Derfert  13.95 

'111.1. Sylvania   8.75 
-1,1"7   11.011 3.11'l   61:09511 

9.1P1   9.95 
7.23A/1t lilystoon, fur 3ent  
Klystron arnplif. Sens with 2 lobea 10 00 10.00 
Large Inventory of 400 Cycle Transformers. 

SEND FOR CATALOG' 

All merchandise guaranteed. Mail orders promptly 
fulled. 411 prices F.O.B. New York City. Send Money 
Order or Check. Shipping charges sent C.O.D. 

COMMUNICATIONS 
EQUIPMENT CO. 
131B Liberty St., New York 7, N. Y. 

Telephone WH 4-7658 

Midget Selenium Rectifiers 
A midget size, 5 plate, square stack selen-

ium rectifier to be used in place of rectifier 
tubes for ac-dc portable radio receivers has 
been brought out by Federal Telephone and 
Radio Corp., Newark, N. J. The unit which 
is rated at 100 ma de and 339 volts peak 
inverse voltage.-Electronic Industries 

Miniature Tubes 

TM 0 /1(w t> pes in the nenes of miniature 
tubes recently brought out by Hytron 
Radio and Electronics Corp., Salem, Mass., 
are the 35W4, which is a replacement type 
for the 35Z5GT and the 2E30 ( development 
type HD59). A heater tap is provided in 
the 35W4 for the operation of a panel 
lamp. The 2E30 is a beam tetrode de-
signed for use in hf mobile equipment as 
at amplifier, class C oscillator and fre-
quency multiplier.-Electronic Industries 

Cam-lever Switch 

A 5-position cam- lever switch for single 
hole mounting of the switch frame to the 
panel and single bolt assembly ef the con-
tact block to the switch frame for ease in 
assembly and wiring is being manufactured 
at General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. Contacts are silver, 
rated at 10 amps.. 125 volts ac, non-induc-
tive load.--Electronic Industries 

or lama 
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Amateur Transmitter 
An unusually compact one kilowatt (in-

put) amateur fone transmitter has been 
developed by Taylor Western Transmitters, 
Inc., 6127 South Western Avenue, Los 
Angeles, Cal. The complete equipment is 
in three cabinets, two of which hold power 
supplies. Modulation in excess of 100% is 
based on a high efficiency system developed 
for use by the armed forces. Tube line-up 
in the rf section is a 6V6 oscillator, 6V6 
doubler, 3D23 doubler or amplifier and an 
Eimac 4-250A beam power tetrode in the 
final. Audio consists of a 6V6 first speech, 
an 807 and a second Eimac 4-250A as a 
positive modulator. This positive modulator 
is biased to approximately three to four 
times class "C" and at carrier operation 
draws practically no plate current-the ap-
proximate 700 watts of carrier power being 
supplied by the first Eimac 4-250A to the 
antenna. Upon modulation, the first 4-250A 
as power amplifier adjusted to maximum 
output efficiency, is grid modulated down-
ward from carrier level by the negative au-
dio supplied by the 807 and causing aegis-
tive modulation of the carrier, During this 
function the second 4-250A is inactive be-
cause of its high bias. With the completion 
of the negative modulation cycle, and car-
rier level restored, the 807 tube supplies 
Positive audio voltage to the grid of the 
second 4-250A, as positive modulator, trig-
gering it into operation to supply the posi-
tive or upward modulation above carrier 
level. With the completion of the upward 
or positive modulation one-half cycle, car-
rier level is again restored and ready for the 
second complete cycle of modulation as de-
scribed above. Band change operation in 
five bands is provided.-Electronic Indus-
tries 

Frequency Meter 
For accurate frequency measurement of 

any type of electrical wave in the 10 to 
20,000 c/s range, Communication Measure-
ments Laboratory, 120 Greenwich St., New 
York 6, N. Y., offers Model 1800 A-F fre-
quency meter and tachometer. Three input 
circuits provide for measurement of simple 
or complete periodic waves of 50 to 100,000 
micro/sec duration, positive or negative 
pulses of less than 1 micro/sec or more than 
50 micro/sec and tachometer measurement 
of rotating machinery. Frequency accuracy 
is better than 0.2% over a wide range of 
temperatures and mains voltages, when cali-

brated against an accurate 60 cycle supply. 
The suppressed zero type meter has a hand-
calibrated logarithmic scale and a jack pro-
vides for use of an external meter or 
graphic recorder.-Electronic Industries 

Electrical Connector 
A new series of small multi-contact elec-

trical connectors-plug and receptacle-for 
low level sound uses has been designed by 
Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles, Cal. The type 
XL connector is provided with a latch lock 
device and removable inserts with tapped 
metal armor for insert retaining screw.-
Electronic Industries 
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38,000 rectifiers per lb 

Selenium Rectifiers 4 volts 0.1 milliamperes d-c 

Selenium Rectifier Stack 110 volts 5 amperes d-c 

5 lb per rectifier 

G. E. offers you wide range aid in 

selecting SELENIUM RECTIFIERS 

W HATEVER the size, capacity, or character-

istics of the rectifiers you need for your elec-

tronic equipment, you'll find G.E. has what 
it takes for the job. 

Our experience with selenium rectifiers, 

for example, embraces midgets like those 

shown above up to high-capacity units of 

5 lb or more. Whatever their size, these recti-

fiers give yo4ii nfibre d-c per cu in. and more 

per lb than alternate types. 

Selenium rectifiers, withstand extreme va-

riations in ambient temperature, humidity, 

and pressure. Low leakage factor insures max-

imum operating efficiency. 

For information that 
will help you make ef-
ficient use of G-E se-
lenium rectifiers in 
your designs, write for 
our booklet "G-E Selen-
ium Rectifier Stacks." 
Section A-10-7124, Ap-
pliance and Merchan-
dise Department, Gen-
eral Electric Company, 
Bridgeport, Conn. 
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You'll save time and money if you order your 
Terminal Boards ready-made from C.T.C. Just 
send in complete specifications and in short 
order you'll receive perfectly cut and finished 
linen bakelite boards with quick soldering 
C.T.C. Lugs firmly anchored in exact position 
and ready to use. 

Boards can be furnished with any type of C.T.C. Lug 
and in a variety of thicknesses. 

Write for complete information or, better still, send us 
your specifications and let us show you just how inexpen-
sively and quickly we can meet them. 

CAMBRIDGE THERMIONIC CORPORATION 
441 Concord Avenue • Cambridge 38, Mass. 

Allied's 1946 
CATALOG 

Zadeet cued 
Eeec-Peturic Sue:tied 

LARGEST AND MOST COMPLETE 

STOCKS...Under One Roof 

You'll find this new Buying Guide 
extremely helpful and valuable today! 
Places over 10,000 items at your 
finger tips—for research, mainten-
ance and production. Includes parts, 
tubes, tools, books, test instruments, 
public address and communications 
equipment. Concentrates all leading 

makes here in one large central stock 
to give you faster, more efficient, more 
complete service— saves you time, 
work and money. Whatever you 
need ... it pays to check with Allied. 
lrrite, wire or 'phone Haymarket 6800. 

Sueteyelti«9 e« .'ads cued Elecercueic,i 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 32-G-6, Chicago 7, Illinois 

FREE 
Seed jet a 
NOW 

Storage Capacitors 

A line of small, lightweight, de pyranol 
capacitors for use in flash- photography. 
light-metal welders and similar appLcations 
has been developed by General Electric Co.. 
Schenectady 5, N. Y. The capacitors are 
available in a wide variety of ratings rang-
ing from 25 mi. 2000 V dc with 50 Watt-
sec, storage capacity of 25 mf, 7040 V di-
and 613 Wattsec. capacity. Dual-units are 
also available.— Electronic Industries 

Expandable Amplifiers 

Multiamp amplifiers, produced by Con-
cord Radio Corp., 901 West Jackson Blvd.. 
Chicago. are so designed that with either 
a 30- or a 45-watt basic unit, additional in-
put and booster units may be added quite 
simply without alterations or skilled help. 
Basic units provide two mike and two 
phono inputs with outputs from 1.3 to 600 
ohms and the ust:al tone controls. Tubes 
are 2-7B4. 1-7A4, 4-6V6, 2-6 X 5. In-
put stages, which, like the boosters, may 
be added with a screwdriver, are ut four-
channel unit and a six-channel unit. There 
are five booster units of 30, 45, 60. 75 and 
90 watts output as well as a phono ton, rec-
ord changer top and volume level indicator, 
each unit self-contained and to be added 
easily. Other units include separate power 
stages of 30 and 45 watts output.—Elec-
tronic Industries 

Pulse Generator 

Radar Engineers. 4004 Arcade Mg., 
Seattle 1, Wash., have designed a pulse gen-
erator type PG- 2 which is continacusly 
variable in three I linges from one to one 
thousand microseconds. Useful for tele-
vision testing, as radar pulse or gate or 
general laboratory work the generator pro-
vides pulse amplitudes variable from a to 
16 volts positive or negative at a repetition 
rate up to 2000 cps. The unit operates from 
the 113 volt, 60 cycle line.—Electronie In-
dustries 
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Lightweight "tirope 
A 51:, lb. cnthode ray oscilloscope having 

complete vertical and horizontal deflection 
amplifiers, a 30 to 50,000 cis time base os-
cillator and a 2 in. diameter screen, has 
been developed by Waterman Products Co.. 
Inc., 2445 Emerald St., Philadelphia 25. This 
Model S- 10-A "Poc_ketscope" occupies less 
than 0.15 cubfe foot of space, but incorpor-
ates such features as a telescoping light 
shield, a twin-triode linear time base oscil-
lator and complete :witching facilities for 
direct or amplified deflection and sweep syn-
chronization. COMITACtIleSS is obtained by 
the use of miniato ,..• tubes.—Electronic In-
dustries 

Plated Crystal 
A plated ory,tal for amateur frequencii-

having primer:. 'ectrodes of micro-thin 
metal film depoait • il directly on the crystal 
surfaces is being manufactured by Bliley 
Electric Co.. Erie, Pa. The design results 
in better grid current stability over a wide 
temperature range.--Electronic Industries 

Improved Terminal Strip 

A new type of component mounting strip 
providing the highest possible electrical 
characteristics and mechanical strength has 
been developed by Yates Engineering Serv-
ices, Two Hampton Road, Cranford, N. J.. 
for either fast production assembly or re-
placenni nt use. Electrical properties have 
been improved by locating the mounting 
areas on finger- like projections. The need for 
soldering lugs or other metal inserts is 
.liminated and these new '• YES" mounzing. 
›trips ran be had in glass, ceramics and 
riibbere as well as in laminated plastic. 

Elect rattle Industnes 

Choose The Source 

COMPLETE FACILITIES 

MANUFACTURING KNOW-HOW 
At Chicago Transformer, facildies for every 
step in transformer manufacture — from 
production of coils, cores and mounting 
parts thru final assembly— are combined 
with plant-wide manufacturing know-how, 
gained during C.T.'s years of experience 
in the specialty transformer field. 
Thus, in selecting a source for your 
transformer components, consider 
Chicago Transformer, an established 
manufacturer in the Electronic industry. 

DIVIISION OF ESSEX WTRE CORPORATION 

3501 ADDISON STREET • CHICAGO. 18 
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Absolute thoroughness in design and manufacture is one part of Electronic 

Engineering Company policy. The other part is detailed inspection at every 

manufacturing phase. This is your assurance of dependable performance— 

because every Electronic Engineering transformer gets 

this Inspection Plus. 

''SPECIALIZED 

cl ENGINEERS" 

3223.9 WEST ARMITAGE AVENUE 

MANUFACTURERS OF RADIO, ELECTRICAL 

AND ELECTRONIC COMPONENTS 

CHICAGO 47, ILLINOIS 

76FAR re0eiettion 
7300 HURON RIVER DRIVE DEXTER, MICHIGAN 

Utibile Radio 

Importance of mobile radio equip-
ment in the electronic field is em-
phasized by the fact that FCC late-
ly has approved applications in-
volving 40 land stations and some 
650 portable mobile units with 
equipment to be supplied by five 
manufacturers. Following are the 
companies who plan to use port-
able mobile equipment together 
with the number of fixed and port-
able stations they will use and the 
make of equipment to be put in 
service: 

Southeast Taxi Co.  Southgate, Cal. 
1 land station; 22 mobile units ( Motorola) 

Red's Taxi Co.  Aberdeen, Wash. 
1 land station; 8 mobile units ( Motorola) 

Kennedy ty Sons (Detective Agency) 
2 mobile units ( Communications Equip. Co.) 

Liberty Cab Corp.  Evansville, Ind. 
1 land station; 35 mobile units ( Motorola) 

City Yellow Cab Co.  Akron, Ohio 
1 land station; 2 mobile units ( Morotola) 

Hanford Taxi Service  
1 land station; 9 mobile units 
(Communications Equip.) 

Red Cab, Inc.  Indianapolis, Ind. 
1 land station; 1 mobile unit ( Link) 

Yellow Cab Co.  Memphis, Tenn. 
1 land station; 25 mobile units ( RCA) 

Triangle Cab Co.  El Paso, Tex. 
1 land station; 10 mobile units ( Motorola) 

City Car Co.  Madison, Wis. 
1 land station; 50 mobile units ( Motorola) 

"A" Ambulance Service Brooklyn, N. Y. 
1 land station; 3 mobile units ( Link) 

Strop Taxi Co  
1 land station; 35 mobile units ( Link) 

Yellow Cab Co.  Twin Falls, Idaho 
1 land station; 5 mobile units ( Motorola) 

Th. U-Drvvitt Auto Rental Co. Inc  
3 mobile units ( Federal) 

Green Top Taxi Service Tacoma, Wash. 
1 land station; 8 mobile units ( Motorola) 

City Taxi Service  Visalia, Cal. 
1 land station; 9 mobile units 
(Communications) 

George W. Nicely New Castle, Ind. 
1 land station; 12 mobile units ( Motorola) 

Longhorn Taxi Co.  Port Arthur, Tex. 
1 land station; 4 mobile units ( Motorola) 

Norman Carver  Wausau, Wis. 
1 land station; 8 mobile units ( Motorola) 

Fort Wayne Safety Cab. Co Ft. Wayne, Ind. 
1 land station; 60 mobile units ( Link) 

Decatur Transit  Decatur, Ala. 
1 land station; 28 mobile units ( Motorola) 

Hotel Boise Cab Co Boise, Idaho 
1 land station; 16 mobile units ( Motorola) 

Black 6. White Cab Co Terre Haute, Ind. 
1 land station; 20 mobile units ( Motorola) 

City Taxi Service  Porterville, Cal. 
1 land station; 6 mobile units 
(Communications) 

Diamond Taxi  Lowell, Mass. 
1 land station; 3 mobile units ( Motorola) 

Acme Taxi Co.  West Palm Beach, Fla. 
1 land station; 6 mobile units ( Motorola) 

L L. Walsh  Morristown, N..1. 
1 land station; 10 mobile units ( Link) 

Rite Rate Cab Co. Inc St. Petersburg, Fla. 
1 land station; 25 mobile units 
( Communications) 

Pattons, Inc.  Austin, Tex. 
1 land station; 35 mobile units 
(Communications) 

Youngstown Radio Cab Co Youngstown, Ohio 
1 land station; 36 mobile units ( Link) 

Community Transit Co Helena, Mont. 
1 land station; 6 mobile units ( Motorola) 

Silver Streak Cab Co Lewiston, Idaho 
1 land station; 10 mobile units ( Motorola) 

Peoria Yellow Cab Corp Peoria, Ill. 
1 land station; 10 mobile units ( Motorola) 

Broadway DeLux Cab Co Portland, Ore. 
1 land station; 50 mobile units ( Motorola) 

Merlyn I. Edwards Waukesha, Wis. 
1 land station; 18 mobile units ( Motorola) 

Yellow Cab Co Alexandria, La. 
1 land station; 1 mobile unit ( RCA) 

Stedman's Taxi Service Waterville, Me. 
1 land station; 3 mobile units ( Motorola) 
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Black and White Cab Co Texarkana, Tex. 
I land station; 10 mobile units ( Motorola) 

Wilmington Cab Co Wilmington, Cal. 
1 land station; 15 mobile units 
(Communications) 

Radio Cab Co Lynchburg, Va. 
1 land station; 16 mobile units ( Link) 

AA Radio Taxi Mt. Vernon, N. Y. 
1 land station; 4 mobile units ( Link) 

Yellow Operating Co Miami Beach, Fla. 
1 land station; 34 mobile units ( Motorola) 

Royal Cab Co Connersville, Ind. 
1 land station; 6 mobile units ( Link, 

Tube Developments 

A symposium on wartime tube de-
velopments and their commercial 
applications was held in the audi-
torium of the Engineering Societies 
Bldg. at 33 W. 39th St., New York 
City, on April 6 by the New York 

Section of the IRE. The principles 
and applications of many hitherto 
classified wartime developments 
were discussed in a number of 

papers. 
"Selected Topics on the Uses of 

Magnetrons", was presented by W. 
B. Hebenstreit, (Bell). An analysis 
of a number of proposed ways of 
utilizing velocity modulated elec-
tron beams, together with historical 
and current illustrations of prac-
tical methoçls, was contained in "A 
Survey of Velocity Modulation Proc-
esses" by Morris Relson, (Sperry). 
The two major systems using veloc-
ity modulation classed as "velocity 
segregation" and "velocity group-
ing" and their variations were an-
alyzed in detail, together with de-
scriptions of the appropriate tube 
types in each classification. 

C. C. Wang, (formerly with West-
inghouse), presented "Velocity Mod-

ulation Oscillators with Secondary 
Emission Characteristics" in which 
secondary emission Klystrons were 
compared to reflex Klystrons and 
the characteristics of the 2K51-53 
series of secondary emission velocity 
modulation oscillator tubes were 

given. 
The "Cyclophone—A Multipurpose 

Electronic Commutator Tube" was 
discussed by D. D. Grieg, J. J. Glau-
ber and A. M. Levine (Federal). The 
theory of operation and construc-
tion of a number of devices utiliz-
ing a beam of electrons as the 
switching element were explained, 
including their use in pulse time 
modulation. The most effective 
countermeasure against enemy ra-
dar, a microwave tube operating 
continuously at 50 kw was the sub-
ject of a discussion on the "Prin-
ciples of Operation of the Resna-
tron" by F. W. Boggs, (Westing-
house). The resnatron, in contrast 
to other hf generators, operates 
with a substantial transit time by 
use of resonant cavities in the va-

For Best 

Uniform Performance 

You Can't Beat the 

WEBSTER ELECTRIC 

CARTRIDGE 

• The crystal cartridge is the best uniform producer of 

true tones to be had for popularly priced phono-com-

binations and record changers. 

They prove dependable, have long life and faithful re-

production. Their past record of performance insures 

their future dependable service. Dealers and users know 

what they can expect from Webster Electric Cartridges 

without experimenting. They deliver those popular bass 

notes along with a full range of tones. 

"Where 

Webster Electric Cartridges are carefully manufactured 

for correct output, and are widely used. There is a 

Webster Electric Cartridge to meet your specifications. 

Write for full information and complete listing of 

cartridges along with tone arms that are now avail-

able. 

(Licensed « wrier Instenit of the French 
Ikereinpen•rn Coot pdtry) 

WEBSTER 
RACINE 

nb)i.shed 

ELECTRIC 
WISCONSIN 

Export Dept 13 E. 40th Street, New York ( 16) N. Y. Coble Address "ARIAS" New York City 

Quality is a Responsibility end Fair Dealing an Obligation" 
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BUILD 
YOUR LINE 

AROUND 

For quick starting, uniform 

speed and quietness, equip 

your new phonographs and 

record-changers with Smooth 

Power motors. From the wide 

and modern GI line, accu-

rately and carefully built, you 

can select exactly the right 

motors for your needs. 

Then you'll be sure of 

giving your customers that 

smooth, all 'round perform-

ance that builds good will . . . 

and sales. For motors you can 

always depend upon, stand-

ardize on Smooth Power. 

G THE GENERAL 
INDUSTRIES co. 

DEPT. ML • ELYRIA, OHIO 

cuum envelope and an unusual de-

sign of its grid. G. T. Ford (Bell) 
presented a paper on "A Miniature 
Tube for Broad IF Amplifiers" re-

lating to miniature type high Gm 
tubes such as the 6AK5. 

L. S. Nergaard, D. T. Burnside and 
R. P. Stone (RCA Labs) described 

the pulse and cw performance of 
"A Developmental Pulse Triode for 

200 kw output at 600 me". The peak 
power output of the A-2212, which 

was developed for use in search 
radar, is approximately 200 kw at 
600 me with 0.1% duty cycle on a 
5 microsecond pulse. 

Brownell Opens Lab 

H. Russell Brownell, formerly 
with the vacuum tube engineering 
department of the Western Electric 
Co., has opened his own consulting 
offices at 188 West Fourth Street, 
New York City. Laboratory facili-
ties are available for electrical, elec-
tronic and magnetic testing and 
measurement, instrument calibra-

tion and repair, limited production 
of special equipment and for re-
search and development. 

New Plant for 

1,1Iasterera ft 

Mastercraft Electric Company, 
Inc., has moved to its new plant 
at 181 Bruce St., Newark 3, N. J. 
General offices will be located in 
the plant also to facilitate coordi-
nation of all phases of the business. 

MOON RADAR 

For "Project Diana" Signal Corps engineers 

used two SCR-271 arrays connected to oper-

ate as a single array. Below are some of the 

Evans Signal Laboratory engineers who con-

ducted the test which bounced radar signals 

back from the Moon. Left to right they are: 
Dr. Harold D. Webb, Jacob Mofenson, Herbert 

P. Kauffman and E. King Stodola. The photo 

shows one corner of the laboratory where for 

several weeks a small group of engineers set 

up equipment in preparation for the experi-

ment. The cathode ray tube on which the 

echoes were made visible appears in the rack 
directly behind the desk 
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NEW 

MODEL 2405 

Volt•Ohm•Milliammeter 

ENGINEERING • NEW DESIGN • NEW RANGES 

50 RANGES 

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms 
per volt. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms 
per volt. 

Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes-0-10 amperes. 

4 Resistance 0-4000-40,000 ohms-4-40 megohms. 
6 Decibel - 10 to + 15, + 29, +43, +49, +55 
Output Condenser in series with A.C. volt 

ranges. 
Model MO is similar but has D.C. volts 

Ranges at 5000 ohms per rat. 

Write for complete description 

23,000 OHMS PER VOLT D.r. 

SPECIFICATIONS 

NEW "SQUARE LINE" metal case, at-
tractive tan " hammered" baked-on 
enamel, brown trim. 

al PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 

changing radio tube. 

• READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 

—5.6 inches long at top arc. 

• RED•DOT LIFETIME GUARANTEE 
on 6" instrument protects against 

defects in workmanship and material. 

ELECTRICAL INSTRUMENT CO. 
BLUFFTON.'" OHIO. 

TERMINALS 
for 

ELECTRIC WIRES 

SMALL METAL STAMPINGS 
in accordance with your blueprint 

PRECISION PARTS 
from Modern Equipment 

PATTON-MacGUYER CO. 
17 VIRGINIA AVENUE PROVIDENCE 5, R. I. 

• 

_NGINEERING COMPANY 

I 1i !. t,, 
All i;;pes',.'stan-da-rd -an'd special ksign. 

Specialists in equipment and 

methods for the mantif:u-ture 

RADIO TUBES NE0,-1 TUBES 

; CATHODE RAY TUBES PHOTO CELLS 

FLUORESCENT LAMPS X-RAY TUBES 

É INCANDESCENT LAMPS GLASS PROD'Ut:TS 

On Production Or Libor:hors. bask 

13O7-135 SEVENTH ST., NORTH BERGEN, N J. U S. A. 

„T 1 p., 
FOR BETTER 

SOLDERING 

Select the NEW G-E 
CALROD SOLDERING 
IRONS with the "non-
freezing," easy-to-
replace, colorized-

copper tips. They 
simplify maintenance 
in your shop. Gen-

eral Electric Com-
pany,Schenectody 

5, New York. 

WRITE FOR BULLETIN 

GEA-4519. 

4 Ate, 

°F.G,e. el/ 4a,f0 
.14t , jak 

. SOL `.4 0 ove 04-4.1/4  leAdt 
el.57. a 0,vs 

toe 

4ety, 

IZ:41 

'447e ‘Chr • 

GENERAL (g) ELECTRIC 
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A ruggedly constructed direct reading laboratory instrument 
specially designed to measure Q, inductance, and capacitance 
values quickly and accurately. Invaluable in selecting proper low 

loss components for high frequency applications. 

SPECIFICATIONS:— FREQUENCY RANGE 30-200 mc, accuracy -I- 1% 

RANGE OF Q MEASUREMENT 80 to 1200 

CAPACITOR RANGE: 11-60 mmf; accuracy 1% or 0.5 mmf, whichever is greater 

Write for Catalog C 

BOONTO 
11.11 

BOONTON•NJ• S-A• iADIO 

ZOPHAR 
Waxes, Compounds cinc' Emul sions 

Materials for potting, dipping or impreg-

nat;ng all types of radio components or all 

kinds of electrical units. • Tropicalized 

fungus proofing waxes. • Waterproofing 

finishes for wire jackets. • Rubber finishes. 

• Inquiries and problems invited by our en-

gineering and develcpment laboratories. 

Zophar Mills, Inc. hus been known for its dependable service and 

uniformity of product since 1846. 

ZOPHAR MILLS, Inc. 
ESTABLISHED 1846 

117 26th STREET, BROOKLYN, 32 N. Y. 

PERSONNEL 

Dr, Ralph Bown, assistant direc-
tor of research at Bell Telephone 
Laboratories since 1944, has been 
named director of research for that 
organization. Dr. Bown, interna-
tionally recognized for pioneer re-
search and development work in 
the field of communication engi-
neering, has been associated with 
the Bell System since 1919. He suc-
ceeds Dr. M. J. Kelly who has been 
serving both as director of research 
and executive vice president of the 
Laboratories and who will continue 
in the latter capacity. 

Dr. Ralph Bown George L. Best 

George L. Best, who has been as-
sistant vice president of the Ameri-
can Telephone and Telegraph Co.. 
has been elected vice president of 
the Western Electric Co. He joined 
the Bell System as an assistant en-
gineer in the New York Telephone 
Company's Commercial Department 
in 1922. 

J. Russell Stewart has returned to 
the engineering division of the 
Stromberg-Carlson Co., Rochester, 
N. Y., after a stretch with the U. S. 
Army Signal Corps. His work will 
involve the development of carrier 
current telephone equipment. 

Glenn E. Webster has been ap-
pointed chief engineer of the Tur-
ner Co., Cedar Rapids, Iowa. He was 
formerly in charge of the com-
pany's speech equipment engineer-
ing. 

Commander Hugh E. Allen, has 
joined Telephonics Corp. in New 
York as manager of electronics en-
gineering and sales. Since August, 
1943, he has been with the Bureau 
of Aeronautics, assigned to the 
radio-electronics branch of the en-
gineering division. His last work be-
fore joining the Navy was chief en-
gineer in charge of production fol 
Harvey-Wells, Inc., Southbridge 
Mass. 
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Dr. James W. McRae, electro-
visual engineer for Bell Telephone 
Laboratories, has been appointed 
director of radio projects and tele-
vision research for that organiza-
tion. Dr. McRae has recently been 
released from active duty as a 
colonel in the Army Signal Corps 
where his last assignment was as 
deputy director of the engineering 
division of the Signal Corps En-
gineering Laboratories. He was 
previously associated with the de-
velopment of airborne radar and 
radio and radar countermeasures, 
and at one time he served as Act-
ing Chief of the Electronics Divi-
sion in the Office of the Chief 
Signal Officer. In recognition of 
his services he has been awarded 
the Legion of Merit. He became as-
sociated with the Laboratories in 
1937 when he undertook research 
on transoceanic radio transmitters 
at the Laboratories Deal, N. J., loca-
tion. In 1940, he turned to a study 
of microwave technics. 

Dr. James W. McRae Virgil Graham 

Virgil M. Graham has been made 
manager of technical relations for 
Sylvania Electric Products Inc. He 
was formerly manager of the Syl-
vania industrial apparatus plant at 
Williamsport, Pa., and joined the 
Sylvania engineering staff eleven 
years ago. 

Dr. David S. Saxon has joined 
the research staff of Philips Lab-
oratories, Inc., as an associate 
physicist and is in charge of the 
Section on Theoretical Physics. At 
present he is working on the the-
ory of the stability of high energy 
particle accelerators such as the 
synchrotron and frequency modu-
lated cyclotron. 

Henry C. Sheve has been ap-
pointed Stromberg-Carlson staff en-
gineer. He joined Strornberg-Carl-
son in 1925 as a radio engineer. 
Later he was placed in charge of 
the physical testing laboratory and 
was granted a leave of absence two 
months before Pearl Harbor to en-
ter the U. S. Navy as a lieutenant; 
left the Navy as a commander. 

Brush Magnetic Oscillographs 

make 
direct-writing 
recordings from 
D. C. to 100 cycles 

per second! 
The remarkable new Brush Magnetic Re-
cording Pen Motor- heart of the Brush 
Direct-Inking Oscillograph. Highly stable. 
May be used under virtually any climat., 

or temperature conditions. Exceptional 
accuracy. 

• Insiantaneous, permanent ink-on-paper recordings by Brush Oscillo-
graphs make their use almost unlimited. Accurate recordings of strains, 
pressures cmd countless electrical phenomena can be made over a fre-
quency range of D.C. to 100 c.p.s. Either A.C. or D.C. circuits can be 
measured. Whenever desired, recordings may be stopped for notations 
on chart-paper. 

Brush Oscillographs are compact, portable and ruggedly constructed 
for ease of handling and operation. Investigate them now. Brush engi-
neers will gladly co-operate in determining their application to your 
problems. Write for technical bulletin No. 593 for complete details of 
this equipment. 

Brush Single-Channel Magnetic Oscillo-
graph with amplifier- Especially suited 
for counting, temperature recording, 
surface analysis-and similar applica-
tions. Three-speed paper drive, 5, 25, 125 
mm per second. Chart paper 23/s" wide. 

Brush Double-Channel Magnetic Oscillo-
graph for use where two simultaneous 
recordings are desired-as in synchro-
nizing problems. Three- speed paper 
drive, 5, 25, 125 mm per second. Chart 
paper 31%2" wide. 

Brush Six-Channel Magnetic 
Oscillograph. Excellent for 
strain-gauge recordings. Dust-

proof case. Interchangeable 
gear paper drive. Your choice 
of paper speeds from l/.3" to 

5" per second. Chart paper 

12" wide. 

THE BRUSH DEVELOPMENT CO. 
Canadian 

3405 PERKINS AVENUE • CLEVELAND 14, OHIO 
Rearesentatives: A. C. Wickman, (Canada) Ltd., P. 0. Box 9, Station N, Toronto 14 
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MERIT COIL 8t TRANSFORMER CORP. 
4427 North Clark St. 

Still far behind in 
but making every effort to dis-
tribute fairly to all customers. 
'-nd for this new catalog. 

TELEPHONE 

Long Beach 6 31 1 CHICAGO 40, ILL. 

IL FINEST MICROPHONES 

AMPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
STRINGED INSTRUMENTS r 

USED WITH ANY AMPLIFIER 
AND WITH RADIO SETS. 

ASK YOUR JOBBER ... WRITE FOR FOLDER 

AMPERITE 
561 BROADWAY NEW YORK 

Robert B. Albright has been made 
principal engineer, now heads labo-
ratory operations of the Bendix 
Radio Division of the Bendix Avi-

ation Corp., Baltimore, concentrat-
ing on the electrical design of 
broadcast receivers. Following sev-
eral years spent with RCA, Albright 
joined the Philco Corp., for export 
set design. Later he became associ-
ated with domestic broadcast radio 
and radio-phonograph develop-
ment. 

R. B. Albright W. L. Jenkins 

William L. Jenkins has been ap-
pointed manager of the recently 
created electronic applications de-
velopment department of The B. F. 
Goodrich Co. He joined the com-
pany in 1940 and for the last sev-
eral years had been an experimen-
tal engineer. 

Arthur L. Samuel, an authority 
on vacuum tubes, currently con-
nected with Bell Telephone Labora-
tories, has become a member of the 
electrical engineering faculty at the 
University of Illinois, Urbana. Since 
1931 he has been engaged in re-
search work on vacuum tubes for 
ultra high frequency work. 

A. D. Haedecke has been named 
designing engineer and R. F. Shea 
engineering consultant in the Spe-
cialty Division of General Electric 
Co's Electronics Department. Haed-
ecke will be responsible for the 
electrical and mechanical design of 
the division's products. Shea will 
act as advisor on technical and 
engineering problems for the divi-
sion. Both men will make their 
headquarters at the Wolf Street 
plant in Syracuse, N. Y. 

A. J. Monack, Rutherford, N. J., 
has resigned as engineering vice 
president and a member of the 
board of directors of the Mycalex 
Corp. of America in order to en-
gage in consulting services on glass, 
glass-metal seals, and electronic in-
sulation. He served with the Uni-
versity of Illinois, Western Electric 
Co., and Radio Corp. of America pri-
or to his engagement by Mycalex. 
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Cyrus T. Read has resigned from 
the engineering staff of Hallicraft-
ers, Inc., to become supervising 
buyer of electronic equipment for 
Montgomery Ward & Co. in Chicago. 

Col. John A. Proctor, president 
and director of the Oxford Radio 
Corp., Chicago, has been elected a 
director and vice-president of 
Mycalex Corp. of America. He was 
formerly associated with General 
Electric Co. 

Richard C. Darnell, consulting en-
gineer on servomechanisms and 
other industrial electronic instru-

ment designs, has been appointed 
by the Dept. of State to serve in 
China as a specialist in scientific in-
struments and laboratory equip-
ment. He will assist in the selection 
of modern scientific instruments 
needed to replace those worn out or 
looted from universities and re-
search organizations. He left for 
China early in June. 

W. C. Eddy, director of television 
Station WBKB for Balaban and 
Katz in Chicago, has been recalled 
by the Navy Department for tem-
porary duty as civilian consultant 
in connection with rebuilding the 
Naval Electronics Television pro-
gram. He will be considered "on 
loan" for a period of a few months. 

Webster-Chicago 

Exhibits 

Webster-Chicago Corp. has re-
cently occupied a new three-story 
addition to its plant, at 5610 Bloom-
ingdale Avenue. It adds 60,000 sq. 
ft. of manufacturing space. Early in 
May the company was host to dis-
tributors and dealers from coast to 
coast, occasion being a showing of 
new record changers and other elec-
tronic products. 

Tullo Leares Zenith 

Harvey Tullo, until now vice-presi-
dent of the Zenith Radio Corp., 
Chicago, has severed his connec-
tion with the company to head an 
organization of his own in the plas-
tics field. He was in charge of pur-
chasing for Zenith. 

Sets Are Up 7% 

According to the U. S. Census 
Bureau the number of homes hav-
ing broadcast receivers has in-
creased '1% since 1940. At the pres-
ent time 90% of the country's 34 
million homes have radio sets. The 
data is based on a 1945 sampling 
in 42 states. 
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DETECTS SMALL LEAKS 

ur—sd 

• • • • • • • • • • • • • • • 
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Condensers with even the slightest leakage will not 

get by this compact, modern tester. You get positive 

indication on the electron ray tube and the correct 

reading on the easy-to-read expanded scale. 

CONDENSER TESTER 
MODEL 650-A 

Range—.00001 to 1,000 rnfds. 

Automatic Push Button Controlled— 
Amazing in speed and simplicity of 
use. Capacity readings almost instan-
taneous! Leakage test by just pressing 
a button. 
The Model 650 is a modern accurate 

and complete instrument for detecting 
faulty condensers—Electrolytic, Paper 
or Mica. New method for Leakage 

Test reveals otherwise unnoticed con-
denser defects. 

Scale is Glass Enclosed and is equipped 
with the new Jackson Scale Expander 
indicating pointer — doubles effective 
scale length. 

Measures All Values—Direct reading 
in Microfarads. 

Ranges 
.00001 to .4301 mfd. .1 to 100 mfd. 
.001 to .1 mfd. 50 to 1000 mfd. 

Measures Power Factor on direct read-
ing dial. Power Factor range calibrated 
from 0 to 60%. 

Complete Selection of Test Voltage. 20 
volts to 500 volts. 

Electron Ray Tube indicates exact bal-
ance or shows if leakage is present. 

Instantaneous Leakage Indication— 
Counting of flashes eliminated. No other 
guess-work with this modern tester. 
Has special built-in amplifier stage 
which actually responds to slightest 
leakage; if present. Thus all leakage 
defects may be rocated. 

ergít;/e C e/ive.ere_ü);i4/./ey fi)l.)4/((>11ell‘ 

JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 
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* Clarostat Series MT tube-type resis-
tors remain the ideal voltage-drop-

ping means in AC-DC receivers and 
other compact electronic assemblies. 
Handy. Compact. Inexpensive. Identical 
in size, shape, appearance and mounting 
to the 25Z6 and 25A6 metal radio tubes. 
Also readily serviced out in the field 
with Clarostat replacements. 

This type provides connections to "hot" leads 
under the chassis, yet dissipates the heat 
above it. 

Exceedingly high leakage resistance — well 
over 1000 megohms under adverse conditions 
—between resistance element and chassis, per-
mits use in the most sensitive circuits without 
introduction of AC hum. 

Terminal connections and leakage resistance 
meet Underwriters requirements. 

Available in a wide range of pilot lamp 
combinations. 

Resistance element comprises coiled resistance 
winding supported on notched mica form. No 
sagging. No shorts. 

* Write for DATA ... 
Clarostat Engineering Bulletin 107 contains all 
necessary technical details. Write for your 
copy. And submit that resistance or control 
problem! 

41 

cuRoslo 
( 

CLAROSTAT MFG. CO., Inc.• 285-V1 N. 6tb St., Brooklyn, N.Y. 

Voltage Regulation 

A short engineering treatise on 
ac voltage and current regulation 
and control has been issued by 
Sorenson 8,r Co., 375 Fairfield Ave., 
Stamford, Conn. Mechanical and 
magnetic regulators are compared 
with the elecronic types and the 
Sorenson system of regulation 
which requires no moving parts is 
described. Engineering data, pho-
tographs and dimensional sketches 
of four models giving quick re-
sponse, independence of frequency 
and power factor, minimum wave-
form distortion and constant out-
put voltage independent of load are 
included. Also described are vari-
able voltage autotransformers. 

Solenoid Valve 

The V5-200 Solenoid Valve for 
use with CO2, air, water, hydraulic 
fluids and other media is shown 
and described in a new bulletin is-
sued by the Allied Control Valve 
Co., Inc., South Norwalk, Conn. The 
V5-200 is available for ac or de 
operation, intermittent or continu-
ous duty, rated at 10 watts max. 
Leaks are eliminated by use of soft 
seats and the coils are impregnated 
to be moisture resistant. 

Decade Units 

A descriptive 8-page folder cover-
ing decade units is being distribu-
ted by Harvey-Wells, Southbridge, 
Mass. The decade units were de-
signed for experimental setups on 
de or low frequency ac circuits. A 
variety of inductor units, resistor 
units, transformer units and ca-
pacitor units are available. A metal 
housing suitable to hold six large 
and two small decade units can also 
be provided. 

Master and Foot Switches 

General Control Co., 1200 Soldiers 
Field Rd., Boston 34, Mass., is dis-
tributing two catalogs on "Master 
Switches" and on "Manually Oper-
ated Foot Switches". The 12 pg. 
master switch bulletin lists and de-
scribes a iariety of lever switches, 
midget lever switches, rotary and 
rotary snap switches, push button 
switches and contact assemblies. 
The 8 pg. foot switch catalog gives 
applications, specifications and di-
mensions for three styles and ten 
standard types of units. 

Fuses and Lamps 

Solar Electric Corp., Warren, Pa., 
has issued a 16 page catalog listing 
in addition to their regular line of 
incandescent lamps some newer 
fluorescent lamps, fluorescent start-
ers, insecto lamps, eyease lamps, 
plug and cartridge fuses, dry bat-
teries and germicidal lamps. The 
catalog gives photographs, descrip-
tions, applications, specifications 
and prices for a wide variety of 
products. 

Surface Pyrometers 

Various types of surface pyrom-
eters, widely used throughout in-
dustry, are described in a 12 page 
bulletin issued by Cambridge In-
strument Co., 3005 Grand Cenizal 
Terminal, N. Y. Roll, extension, 
mold and needle pyrometers are 
illustrated; their industrial appli-
cations and technical characteris-
tics are given. 

Ceramic Capacitors 

Construction and specification 
charts for Hi-Q silver electrode 
ceramic capacitors of the ON and 
CI type are shown in two folders 
issued by the Electrical Reactance 
Corp., Franklinville, N. Y. The ca-
pacitors, which are a compound of 
titanium dioxide with ceramic ma-
terial are custom made and applied 
to specification. 

Protective Packaging 

Aquastop, a synthetic, impreg-
nated, coated and chemically treat-
ed packing liner fabric is in pro-
duction at Protective Coatings 
Corp., 689 Main St., Belleville 9, 
N. J. The packaging is tough, flex-
ible and waterproof and has a 
"breathing" property, since it allows 
moisture vapor to be transmitted.— 
Electronic Industries. 

1Vire-Stripping 

Fairchild Camera & Instrument 
Corp., Jamaica, N. Y., has issued 
new data on its wire-stripping 
process. Formex and Formvar cov-
ered wires in sizes No. 36 to 44 may 
be stripped by this method as well 
as modern types of synthetic cov-
ered wires. Included are wires cov-
ered with enamels, nylons, etc., in 
sizes to No. 55. By dipping into two 
.different chemical solutions and 
then gently stroking the wire, the 
insulation is removed in a few sec-
onds. Wire size and physical prop-
erties remain unchanged. — Elec-
tronic Industries. 
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modestly.. 
a 

Reception of POCKETSCOPE—the pocket-size oscilloscope— at 
the Chicago Radio Parts Show, was marvelous. For all the kind 
expressions of praise so generously given, we thank you. 

Yet, with pardonable pride, we can appreciate the enthusiasm 
shown for this great little multi-use testing instrument. Although 
revolutionary in its small size ( 4" x x 10"), its light 
weight ( 5t.  lbs.) and its low price, it is so soundly engineered, 
so practical in the multiplicity of its uses and flexibility of 
positions, as to be readily recognized as a must in every 
laboratory, for every serviceman, for every engineer that 
appreciates the wide application of the complete oscilloscope. 

FOR DELIVERY: contact your jobber. If he doesn't 
have the POCKETSCOPE available, contact us direct. 

Aar/ in size. . iani in performance. 
WATERMAN PRODUCTS CO., Incorporated, Philadelphia 25, Pa. 

WANTED 
TUNGSTEN SCRAP • TANTALUM SCRAP 

MOLY SCRAP • PLATINUM SCRAP 

NICKEL SCRAP 

Send Sample or Description 

MARTIN COLEMAN 
596 BROADWAY, NEWARK 4, NEW JERSEY 

ESCO SPECIALLY 
DESIGNED 

MOTORS, GENERATORS 
AND OTHER ELECTRICAL POWER UNITS 

Designed and produced to meet your specific require-
ments ... not ordinary stock units. From blueprint to 
nished product ... our years of engineering skill plus 

initiative and expert craftsmanship are your assurance 
of complete satisfactio.i. 

ELECTRIC SPECIALTY co. 
214 SOUTH STREET STAMFORD. CONN. 

tows FOR TIME AND la 
"BOR-SAVING 

Page after page 
of practical ideas 
for the smoother, 
safer, simpler 
functioning of all 
departments from 
office-to-factory. 

Have a copy on 
the desk of all 
your key men! 

Write today for 

a FREE COPY. 

151 EAST 25th STREET NEW YORK 10, N. Y. 
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BATTERY ELIMINATORS 
FOR CONVERTING A.C. TO D.C. 

New Models ... designed for testing 
D.C. electrical apparatus on regular 
A.C. lines. Equipped with full-wave 
dry disc type rectifier, assuring noise-
less, interference- free operation and 
extreme long life and reliability. 

• Eliminates Storage Batteries and 
Battery Chargers. 

• Operates the Equipment et Maxi-
mum Efficiency at All Times. 

• Fu:Iy Automatic and Fool-Proof. 

Li 

LOW POWER INVERTERS 
FOR INVERTING D.C. TO A.C. 

Another New ATR Model ... designed 
for operating small A.C. motors, elec-
tric razors, and a host of other small 
A.C. devices from D.C. voltages 
sources. 

AIR 

STANDARD AND 

HEAVY DUTY INVERTERS 
FOR INVERTING D.C. TO A.C. 

Specially designed for operating A.C. 
radios, television sets, amplifiers, ad-
dress systems, and radio test equip-
ment from D.C. voltages in vehicles, 
ships, trains, planes, and mn D.C. 
districts. 

WRITE FOR NEW CATALOG— 

JUST OFF THE PRESS! 

.t.--

AMERICAN TELEVISION & RADIO CO 
0.,1,ty Products Susce 7931 

ST. PAUL 1, MINN. U. S. A. 

Weston Notes 

A new publication entitled "Wes-
ton Engineering Notes," which will 
serve as a medium to provide per-
tinent application engineering in-
formation for users of electrical in-
dicating instruments, has been in-
augurated by the Engineering Lab-
oratories of the Weston Electrical 
Instrument Corp., Newark, N. J. 
The first issue featured articles en-
titled "The Galvanometer and the 
Bridge" and "Copper Oxide Recti-
fiers as Used in Measuring Instru-
ments". 

Industrial Instruments 

Industrial process indicators, re-
corders and controllers are de-
scribed in Catalog 370, issued by the 
Foxboro Co. of Foxboro, Mass. In-
struments and accessories for the 
measurement and control of pres-
sure, temperature, moisture, liquid 
level, specific gravity, flow, pH, 
speed, thickness, weight, time se-
quence and many other properties 
are illustrated, with brief specifica-
tions of each type. 

Armour Activities 

A 20-page pamphlet entitled "In-
dustrial Research Progress at Ar-
mour Research Foundation of Illi-
nois Institute of Technology, 1944-
45," describes its facilities and a,c-
tivities in electronic research, as 
well as in the other major fields of 
physics, electrical and mechanical 
engineering, metallurgy, chemistry, 
etc. The Foundation is a non-profit 
institution established in 1936 to 
render a research and experimental 
engineering service to industry. 

Henry Duty Relays 

An 8 page booklet has been issued 
by Ward Leonard Electric Co., 
Mount Vernon, N. Y., which de-
scribes the "Bulletin 130" heavy 
duty relays. Single pole, single 
break relays, single pole, double 
break relays, double pole, single 
break, three pole, four pole, double 
throw, latching relays and special 
types are illustrated. Photographs, 
dimensions and characteristics are 
included. 

Switches 

The new catalog from Centralab 
Division, Globe-Union Inc., Mil-
waukee 1, Wisc., covers a complete 
line of selector switches. Electrical 
characteristics, mechanical design 
and exact dimensions for proper 
mounting are shown for each of the 

"BAND HOPPERS" 

TURRETS 

ANTENNA COILS 

units for 

From amateur radio typd other elec-
es to 

broadcast, t-f heating uses, an B Si NY/ offers a complete 

tronic line of AIR INDUCTORS and assem-

blies for practically e ions 
ery require-

ment. Samples to your send despecificat 
on request, or tails of your 
application for recommendation based 

on standard B st  Inductor type. 

..„ ikie 

BARKER at 
WILLIAMSON 
"Inductor Headquarters" . 

Dept. EL- 76, 235 FaAield Avenue 

Upper Darby, Penna. 
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types made. Circuit and tap selec-
tor, tone control, lever action and 
special push and solenoid operated 
switches are described. A page is 
devoted to medium duty power 
switches. Insulation is either lami-
nated phenolic or steatite with clips 
and contacts silver-plated brass or 
solid silver. AC line switches can 
be included with some segment 
combinations. 

Steel Bellows 

A twelve page booklet in color 
gives detailed specifications and a 
dozen possible applications of the 
stainless steel bellows made by Chi-

cago Metal Hose Corp., Maywood, 
Ill. These units can be used as the 
movable member in electrical con-
trol instruments operating under 
pressure changes, thermostatic re-
corders, packless valves and as flex-
ible connectors. 

Cardioid Microphone 

A four page folder issued by Elec-
tro-Voice, Inc., 1239 South Bend 
Ave., South Bend 24, Ind., explains 
the engineering details and operat-
ing characteristics of new cardioid 
polar pattern microphones. Unidi-
rectivity is 'achieved by a supple-
mentary phase shifting diaphragm 
which neutralizes pick-up except 
that originating in front of the 
unit. This feature reduces rever-
beration and random noise pick-up 
and permits 'almost double the 
usable speaker volume. A conven-
ient switch allows the selection of 
either a flat or a rising treble re-
sponse. 

Wire Wound Resistors 

A sixteen page bulletin, in color, 
fully describes all of the standard 
wire wound resistors made by Lec-
trohm, Inc., 5139 W. 25th St., Cicero 
50, Ill. Exact resistance values, 
maximum current carrying capaci-
ties and types of terminal in both 
the fixed and adjustable models of 
these vitreous enameled units are 
given. Supplementary information 
outlines the characteristics to be 
watched for in the proper selection 
of both regular and special resist-
ors. A page is devoted to the spe-
cifications of the two electrically 
heated soldering pots made by Lec-
trohm. 

Glass Components 

Three 4-page folders describing 
electrical glass components and 
their applications have been issued 

For 15 years the name Haydon has stood 

for dependable accuracy in the timing of 

industrial operations. 

Haydon Timing Devices ( more than a 

million are now in use) are solving timing 
problems more efficiently and at lower cost 

for thousands of American manufacturers. 
Haydon Timing Devices include Repeat and 

Interval Timers, Contactors, Interrupters, 

Instrument Clocks, Elapsed Time Indica-

tors, and other electrical apparatus for 

almost every conceivable timing operation. 

Write today for complete specifications 

and information on Haydon Engineering 

Service. 

r 
HAYDONEERED TIMING 

MANUFACTURING COMPRIWY 
* INCORPORATED * 

Caéleedical 
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84 Purchase St., Boston 10, Mass. 

Development of for-

mulations rigidly tested 

to meet exact specifica-

tions has made Surprenant 

a leader and authority in 

the field of plastics insulated, 

high frequency, low loss co-

axial cable and tubing. A diver-

sity of facilities, wide range re-

search and engineering service, 

unexcelled laboratory equipment, 

and a wealth of experience 

enable us to match in every 

detail the requirements you 

name. We would appreciate 

the opportunity to furnish 

complete technical data. 

Dept. 0 

by Corning Glass Works, Corning, 
N. Y. The first illustrates the prop-
erties of metallized glassware using 
the hermetic glass to metal seal. 
Photographs and descriptions of 
tubes, bushings, coil forms, headers 
and instrument windows and typ-
ical applications are included. The 
second folder shows typical glass 
components for the electronic in-
dustry and gives physical and elec-
trical specifications of electrical 
glasses. A third folder lists the 
properties, applications and advan-
tages of the Vycor brand 96% sil-
ica glass. 

Pressure Switches 

Meletron Corp., 950 N. Highland 
Ave., Los Angeles 38, Cal., has is-
sued a catalog illustrating pressure 
operated switches. Various models 
operate from near zero absolute in. 
of vacuum to 5,000 PSI. The cata-
log is designed to give data of a 
general nature and an Engineering 
Data summary sheet is included for 
specific problems to be submitted to 
the company. 

Radio Components 

National Co., Inc., Malden, Mass., is 
distributing catalog No. 600, listing 
communication receiver and com-
plete units. The 20 page booklet gives 
illustrations, descriptions, prices 
and specifications of dials, precis-
ion condensers with micrometer 
dials, receiving and transmitting 
capacitors, rf chokes, shaft coup-
lings, transmitter, exciter and buf-
fer coil forms and other compon-
ents. The several pages are devoted 
to descriptions of communication 
receivers. A price index is included. 

Fixed Capacitors 

Girard-Hopkins, Oakland, Cal., 
has published catalog 64, which is 
devoted to a wide variety of capaci-
tors for industrial purposes. The 
booklet is divided into sections cov-
ering a number of types of dry elec-
trolytic and wet electrolytic capaci-
tors, paper tubulars, other types of 
paper capacitors, electrolytic re-
placements, interference filters, 
hermetically sealed by-pass capaci-
tors and power factor correcting 
and transmitting capacitors. Prices, 
specifications, dimensions, an align-
ment chart for power factor ca-
pacitors and the RMA resistor color 
code are included. 

Silicone Rubber 

An engineering pamphlet ex-
plaining the mechanical, electrical 

• 

TOROIDAL COILS 

Pet 
HIGH "Q" 

TC 
Permalloy 
dust core 
toroids 

Inductance up to 3 Hys. 

"Q" as high as 150 at 

3000 cy. 

also 
Toroids in Filters 

and Equalizers 
• 

„ // 
10-12 VAN CORTLANDT AVE. EAST 
BRONX 58, N. Y. SEdgwick 3-1593 

Just Off the Press! 

',isms. AMAMI'S 
HOISIZOISTAt IMAM'S 

OnylAtOt 

Send at once to your jobber for a copy of 

the NEW Premax Catalog. It shows the 
complete line of Vertical Antennas in Steel, 
Aluminum, Mood l and Stainless, as well as 

Corulite Elements and other elements for 
arrays. If your jobber can't supply you, write 
direct, giving us his name. 

Pr'E'111CIX F;;IOCILIC/S 
Division Chisholm-Ryder Co., Inc. 

4612 Highland Ave., Niagara Falls, N. Y. 
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and chemical properties of silicone 
rubber is being distributed by the 
Resin and Insulation Materials Div., 
General Electric, Schenectady. Al-
though widely used, silicone rubber 
is still in the developmental stage. 
However, some of the available in-
formation and photographs illus-
trating its applications have been 
compiled in this informative book-
let, which will be of interest to 
prospective users. 

I it f ra red Parade 

A booklet published by the Fos-
toria Pressed Steel Corp., Fostoria, 
Ohio, explains the infrared process 
which is widely used for multiple 
baking, drying, dehydrating and 
preheating tasks. Many photo-
graphs illustrate applications of in-
frared heating equipment indicate 
uses for the process. The theoreti-
cal background of the process as 
well as practical factors in installa-
tions are discussed in detail. 

Complentepttary-Dirersity 
11licrotcare Reception 

Increase of transmitter power is 
inefficient compared with comple-
mentary diversity reception as a 
method for overcoming the fading 
of microwaves over most optical 
paths, according to a report on tests 
of radio relay equipment conducted 
for the U. S. Army Signal Corps. 
Comparative tests of radio relay 
equipment were conducted in Cali-
fornia during the summer of 1945 
as an outgrowth of experience with 
AN/TRC-6 equipment (4300-4900 
mc) . Three overwater and three 
overland optical paths were used 
in the tests. Complementary diver-
sity reception eliminated the prop-
agation outages on 78- and 102-
mile overwater optical paths and 
resulted in circuits exceedingly free 
from noise. 
A signal corps report explains 

that in complementary diversity 
reception, a second receiving para-
boloid is vertically spaced, so that 
deep signal fades on one antenna 
are coincident with a strong signal 
on the other. The term "comple-
mentary diversity" is used because 
typical diversity signals on longer 
wave lengths usually aim only at 
securing random fading between 
signals derived from two or more 
antennas. In the tests, the two an-

• tennas were so placed that mini-
mum signals of one antenna and 
maximum signals of the other co-
incided reasonably well. Hence the 
reception -may be called "comple-
mentary" as well as "diverse." 

THIS SPACE RESERVED FOR ett 

SIT DOWN, SIR, AND RELAX. 

That's it! Settle back in this over-
stuffed chair and relax! Com-
fortable, Ah-h-h-! Here, sir, is 
your scotch and soda. Now 
then, forget your business cares 

and worries, get ready to enjoy yourself — leave your trou-
bles to Macallen. Because wherever Mica is used in any form, 
Macallen has the vast resources, the wide technical experi-
ence and the physical equipment to take care of your re-
quirements perfectly. 

If your product is generators or motors, transformers, con-
densers, switches or anything that requires Mica, you can 
rely on Macallen's more than half a century working with 
Mica. Get ready to enjoy yourself — leave your troubles 
to Macallen. 

When You Think of MICA, Think of MACALLEN 

16 MACALLEN STREET— BOSTON 27 

CHICAGO: 565 W. Washington Blvd. CLEVELAND: 2005 Leader Bldg 
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bate/ 4sdemGht 

00 Y011 UEII? 
No matter what type or size of Jewel 
Light Assembly you need, chances are 
we can produce it for you quickly, 
more satisfactorily,and at lower cost! 
Here, every facility is available for 
high speed quantity production . . 
speedy, efficient, economical service. 
Drake patented features add greatly 
to the value and dependability of 
our products. 

You'll like the friendly, intelligent 
cooperation of our engineers. Let them 
help you with signal or illumination 
problems. Suggestions, sketches, cost 
estimates or asking for our newest 
catalog incur no obligation. 

1713 W HUBBARD Si, CHICAGO 22,11.L. 

RETURN AC R 
INTAKE 

AEROTEC 
PRE•CLEANER 
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PLENUM 
CHAMDER 

FRESH AIR INTAKEY 

Schematic of the 

passenger cars 

COOLING 
UNIT 

AND F 

PREC I PI TRO 

1 

Westinghouse Precipitron showing arrangement to clearing smoke from railroad 

Smoke-Free 

Passenger Coaches 

Another use has been found for 
the Westinghouse Precipitron. A 
railroad car which would accom-
modate smokers and non-smokers 
alike without annoyance to each 
other has been a problem occupy-
ing the railroads. This problem has 
been overcome by use of the Pre-
cipitron, an electrostatic air cleaner. 
The Precipitron is part of a general 
air cleaning system handling 600 cf 
of fresh air per minute and 1800 

cfm recirculated air. The air is 
first passed through a mechanical 
filter that removes the bulky dirt 
and then through the Precipirton, 
which eliminates the finer particles. 
As a result more than 90% of the 
total dirt particles are removed. 
Cleaning of the unit is facilitated 
by an outlet beneath the coach to 
which it is only necessary to con-
nect a hose and run a stream of oil 
through it. The precipitron con-
sumes 75 watts and is located in 
non-revenue producing space in the 
coach. 

G-E instantaneous vapor detector being used to check concentrations of mercury vapor in various 
locations in a laboratory. Equipment operates on the principle that ultraviolet light is scattered 

when it passes through atmosphere that contains mercury vapor, dangerous to health 
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BAACH-INTERNATIONAL 
EIGHT HEAD 

HOT-CUT FLARE MACHINE 

• 

Automatic throughout. 

Can be synchronized with auto-
matic Stem machine. 

Accommodates eight full lengths 
of glass tubing. 

Cuts off and flares in one op-
eration. 

Production, 1000 flares per hour. 

Made in two sizes: Miniature 
machine, for miniature flares and 
fluorescent starters, and Stand-
ard machine for standard size 
lamps, fluorescent and radio 
tubes. 

Range of Standard Machine: 
Glass tubing 35 to 42 gauge 
Length of flares 5 mm to 80 mm 
Forms flares up to 47 mm diameter 

Net weight 1500 pounds 
Boxed 1700 pounds 

INTERNATIONAL 

MACHINE WORKS 
%I nn. f,,,,,irers of high lacunas Pumps, Automatic Machinery for 

Incandescent Lamps, Electronic Tubes since 1916. 

2027-46TH STREET, NORTH BERGEN, N. J., U.S.A. 

I el. I \ ion 3-7112. Cable % dike,. .' Intermarlt.' North Bergen. N. J. 

WANTED 

TRANSFORMER DESIGN ENGINEER 

Progressive Eastern Manufacturer will offer 

very attractive proposition to right man. Au-
dio, Power and Filter ( all iron core) Design. 
Replies confidential. 

BOX 325, ELECTRONIC INDUSTRIES 

480 Lexington Ave. New York 17, N. Y. 

RADIO ENGINEER 

Position open for Project Engineer having a 
minimum of 5 years transmitter experience. 
Activities include design and manufacture of 
high and medium power transmitters, frequency 
shifters, communication terminal equipment and 
other communication products. NYC Area. 

Salary open. 

BOX 5000 

ELECTRONIC INDUSTRIES 

480 Lexington Avenue New York City 

e 
A SUPER-

SENSITIVE 

POLARIZED 

RELAY FOR 

CONTROL 

CIRCUITS... 

BARBER -COLMAN 

MICROPOSITIONER 
This relay will handle currents up to 1 amp. with a 
sensitivity of less than 1 ma. or less than 1/10 mw. 
It is made in two general types — the single-coil voltage. 
sensitive type, and a double-coil differential current type. 
A wide range of coil sizes are available to meet a variety 
of current, voltage, and sensitivity specifications. It is 
applicable to many different types of control circuits 
such as conventional bridge circuits, electron tube cir-
cuits, and any similar arrangement where an unbalance 
will impress a voltage on the coil (or produce a current 
differential in the two-coil type). The mechanism is 
mounted on a bakelite base with a transparent cover. 
Dimensions are 2-5/16" x 1-7/8" x 1-7/16". Weight is 
approximately 6 ounces. 

7etite jot Data Sdeet 

BARBER-COLMAN COMPANY 
1251 ROCK ST. • ROCKFORD, ILL. 

EISLER EQUIPMENT 
complete and diversified for every phase 

of electronic manufacture! 

— TRANSFORMERS in all types—furnace, distribu-
tion, power, phase changing, air, oil, induction, water cooled, 

plate, filament and auto-transformers. Filter chokes and 
inter- phase reactors. 

Transformers supplied 
from 14 to 300 KVA, 

EISLER Compound 
Vacuum Pump. 

• 

*EISLER machines 
are in use and in 
production by 99 0o 

of all American ra-
dio tube and incan-

descent lamp manu-
facturers and 

throughout the world. 

24 Head Radio Tube • 
Exhausting Machine. 

EISLER 

EISLER Spofwelders 
from 14 to 250 KVA, 

EISLER ENGINEERING CO. 
778 South 13th Street Newark 3. New Jersey Near Avon Avenue ,  

---- 
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ELECTRIC 
SOLDERING IRONS 
are sturdily built for the hard usage of 
industrial service. Have plug type tips 

and are constructed on the unit system 

with each vital part, such as heating ele-

ment, easily removable and replaceable. 

In 5 sizes, from 50 watts to 550 watts. 

• 
TEMPERATURE 

REGULATING STAND 
This is a thermostatically controlled de-

vice for the regulation of the tempera-

ture of an electric soldering iron. When 

placed on and connected to this stand, 
iron may be maintained at working tem-

perature or through adjustment on bottom 

of stand at low or warm temperatures. 

For descriptive literature write 

AMERICAN ELECTRICAL 
HEATER COMPANY 

DETROIT 2, MICH., U. S. A. 

Electronic Uses 
For Beryllium 

"Beryllium products were so scarce 
during the war that imports of ore 
by air from South America were 
sometimes necessary and the total 
imports soared to ten times the pre-
war figure," reports Arthur D. Lit-
tle, Inc., in its "Bulletin". 

"Beryllia, as berryllium oxide is 
commonly known, can be used as a 
refractory at extremely high tem-
peratures, around 4000° F., where 
it is said to show high electrical re-
sistivity and thermal conductivity 
and the best resistance to rapid 
changes in temperature of any 
commercial refractory. Fused beryl-
lia can be obtained to almost any 
desired mesh characteristic and is 
adaptable to producing shaped ce-
ramic objects. It has been consid-
ered for crucibles for casting metals 
which melt at unusually high tem-
peratures, as well as for electrical 
insulators, combustion tubes, lin-
ings for high-temperature furnaces, 
and similar application. Recent 
work indicates that by special fab-
rication refractory bodies of fused 
beryllia can be rendered gas tight. 
Beryllia, widely used in the `phos-
phors' coated on the inside of fluor-
escent lamps, extends the color 
range and intensity of the tube's 
glow. Beryl, the ore of beryllium, 
has long been used in vitreous 
enamel compositions to clarify 
chrome colors; now beryllia can re-
portedly be used to advanage with 
the less active beryl. 

"Beryllium sulfate is used with 
zinc and cadmium salts to increase 
the glowing period of phosphor-
escent compositions, such as have 
been used in direction indicators 
for blacked-out ships and in print-
ing inks for after-dark advertising 
displays. Compounds of beryllium 
with stearic and similar organic 
acids to form `soaps' are useful as 
additives to make the viscosity of 
printing ink more uniform. The 
! potentialities of the beryllium com-
pounds have not yet been thor-
I oughly investigated, but enough has 
I been learned to suggest them as 
additives for many specialty appli-
cations. 

"Copper alloys containing about 
two per cent beryllium show re-
markable retention of elasticity; 
even under conditions of heat and 
corrosion, springs made of this 
alloy are unusually uniform in 
strength. The alloy is also unusually 
hard, conductive of heat and elec-
tricity, corrosion resistant, and low-
sparking. It was used extensively 

Formerly Wholesale Radio Laboratories 

IMMEDIATE DELIVERY! 
WRL Multitester 
• Sturdy Steel Case 
• 30-60 Degree Angle 
• Stand it up or Lay 

it Down 

CAT. NO. 16-491 

$18.75 
TEST LEADS 
CAT. NO. 17-459$.60 

Ranges: DC Volts-0/5/50/250/500 V. AC Volts-
0/10/100/500/1000V, DC Mills-0/10/100 Mills. 
Ohmmeter—Low Range 0-500 Ohms. High Range-
0-100,000-1 Meg. :1" Meter. Size 7.4:0104. 

LEO'S SENSATION 
OF THE YEAR! 

• WRL 
GLOBE TROTTER 

40 Watts Input 

TRANSMITTER KIT 

Cat No. c59.95 
70-300 

Complete including all parts, chassis panel, cabinet. 
less tubes, coils, and meter. 
Wired by our engineers, Cat. No. 70-312....$75.00 
All necessary accessories  $1.3.85 extra 

It has everything! Capable of 40 Watts input on C.W. 
and 23 Watts input on phone on all bands from 1500 
KC through 28 Megacycles. Has three bands, all pre-
tuned and available at the turn of a Switch, 10, 20, 
and SO me! ers and uses two power supplies. 

WE INVITE INQUIRIES FROM AGENTS, 

IMPORTERS, BROKERS! 
FREE! Our latest catalog packed 
with radio and ,dectronic savings. 

Address Dept. El-7 Council Bluffs, la. 

ei 

METAL 
STAMPINGS 

THE ENGINEERING CO. 

Specialized. W,KE ex- .e 
perience Qv.r RCS 

years in the, teld--is 
now available for the ..)c 

production of stamPect 
metal ports. All types 

of cups...sleeves, IC 

flanged shapes, intr. 

cate single pieces or 

fabricated components id 

are included. Nigh 

quality workmanship 
to exacting specilica IC 
tions—with . any de-

'sired finish— is em. 
bodied in every job. iC 

DANIEL NONDAKJIAN 

271 WRIGHT ST., NEWARK, N. J. 
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during the war in precision instru-
ments, aircraft-engine components. 
Signal Corps apparatus, and safety 
tools for munitions plants. Other 
alloys containing as little as 0.1 per 
cent beryllium are less expensive 
and give promise, especially where 
high electrical conductivity is re-
quired. 

"Beryllium as a pure metal re-
mains a rarity because of the dif-
ficulty of producing it; it is used 
principally for x-ray tube windows. 
where its heat resistance and high 
transmission of x-rays are attrac-
tive. Beryllium is the lightest of the 
stable metals, but so brittle that it 
has not been used structurally, even 
if its cost is disregarded. Alloys of 
40% beryllium and 60% aluminum 
are remarkably elastic, tough, and 
machinable, but too costly. Beryl-
lium has advantages as the 'mod-
erator' for slowing neutrons in the 
plutonium pile used in atomic-
bomb production, but was rejected 
in favor of graphite because beryl-
lium was not available in sufficient 
quantity." 

Infrared Antoy ra pies 

Dr. R. B. Barnes, American Cy-
animid Co., Stamford, Conn., has 
developed several interesting results 
in his research in infrared spectro-
scope analysis. Infrared invisible 
light is emitted by any hot object. 
The frequency range of these in-
frared vibartions embraces the 
range of molecular vibrations. With-
in each molecule the atoms which 
compose it are vibrating in a com-
plex of several rhythms; to com-
pute the number of such vibrational 
frequencies, one can, in general, 
multiply the number of atoms by 3 
and deduct 6. There are some ex-
ceptions to this rule. The frequency 
of these vibrations varies for the 
molecules of different materials ac-
cording to the mass of the atoms, 
the binding forces between the 
atoms, the spatial configuration and 
symmetry of the molecule and the 
molecular environment. 

If infrared rays are allowed to 
fall on a substance, and their fre-
quency is gradually altered, the 
frequencies will successively reach 
the same frequency as that of one 
of the several molecular vibrations 
of the substance and the infrared 
rays will be absorbed instead of 
passing through undisturbed. 
The location of all of the absorp-

tion bands of the substance pro-
vides valuable evidence for identi-
fication. The permanent record of 
the examination of a substance can 
be made with a simple mechanical 

'422,S FIRST FIRST RENEWAL SECOND RENEWAL 

AWARD .... JUNE 23, 1944 WITHSTAR... DEC. 16, 1944 WITH STAR... MAY 26, 1945 

Jacks 

8 

EA< 

•  A Hcok-type lug 

B — Mulded bakelite 
separator 

C — Arch-design Spring 

D — Phosor bror2e 

It insuline 
ccritacts  

Single dosed- circuit jack 

Catalog No. 1921 

Single open circuit jack 

Catalog No. 1920 

3 - way microphone jack 

Catalog No. 1922 

Here is something for which the radio world has been waiting. 
Small and lightweight, these brand new and exclusive ICA jacks 
will prove ideal wherever space is limited and high performance 
essential. 

Like the hundreds of other ICA radio parts, these jacks are 
precision-made of the right materials. The separators are molded 
bakelite; the tooled brass body and phosphor bronze spring 
members are nickle-plated; all non-ferrous materials. 

Note too these engineering features: Arched design to minimize 
tension fatigue; functional design • to minimize creepage and 
dust accumulation; interlocked component parts to prevent turn-
hig and shorts; hook-type soldering lugs permit easier wiring. 

You will certainly want to investigate this new and exclusive 

ICA development .as well as the rest of the ICA line of quality 
radio parts. Send for complete catalog today. 

ELECTRONIC INDUSTRIES • July, 1946 145 



For the newest, the latest, and the best in radio 
sets, parts, amateur kits, test equipment, tools, 
books .. . mail coupon for your free copy of 
Concord's first post-war Catalog. Contains 
huge storehouse of thousands of top-quality, 
standard line items . . . ready for same-day 
shipment from CHICAGO or ATLANTA. 
Includes most-talked-about line of exclusive 
Concord Multiamp ADD-A-UNIT Amplifiers 
in America—new-design throughout, offering 
startling innovations in flexibility, fidelity, 
power, and economy new high standards of 
performance almost beyond belief. Mail cou-
pon below for full details ... and for "every-
thing that's new in radio and electronics." 

RADIO CORPORATION 
LAFAYETTE RADIO CORPORATION 

CHICAGO 7 * ATLANTA 3 
901 W. JACKSON BLVD. 265 PEACHTREE ST. 

Concord Radio Corpo.ation. Dept. 
901 W. Jackson Blvd., Chicago 7, 

Yes, rush FREE COPY of the comprehensive 
new Concord Radio Catalog. 

Name  

Address  

City State   ., 

pen device on a calibrated scale of 
frequencies. Thereby a pure sub-
stance literally writes its own 
unique autograph in a few minutes. 
A library of such autographs of 
pure substances properly cataloged 
for ready reference and comparison 
permits quick checks when examin-
ing unknown substances. 

Beyond this, infrared spestroscopy 

is used to establish useful facts 
about the construction of given 
molecules with respect to the link-
ages between their atoms. For ex-
ample, carbon-hydrogen linkage is 
fairly constant in interatomic dis-
tance, bond energy and bond 
strength. This implies a character-
istic infrared absorption frequency 
for the C-H linkage. A study of 
autographs has shown that many 
atomic linkages have characteristic 
absorptions, which indicate their 
presence and sometimes provide 
evidence as to their relations to the 
rest of the molecules. 

Infrared technics also provide a 
little used aid in synthesizing known 
materials. They are a help in fol-
lowing the alterations of molecular 
structure in cases where the atoms 
rearrange their linkages to give 
new properties to a substance. Such 
a case is the polymerization of 
thermo-setting resins: no material 
is added or removed; the heat caus-
ing the atoms to make altered at-
tachments and a water-soluble resin 
becomes insoluble and infusible. 
Likewise it is possible to follow the 
oxidation of drying oils and the 
catalytic treatment of terpenes. 

Serdex Is New 
Development Group 

A group of well known former 
war project engineers has set up 
Serdex, Inc., 91 Cambridge St., 
Boston 14, Mass., to carry on de-
velopment work in meteorological 
instrumentation, electronic appli-
cations and specialized communica-
tion problems. Associated with D. 
C. Bradford, formerly with Radia-
tion Lab., M.I.T., and Signal Corps 
Development Laboratories, Fort 
Monmouth, N. J., who will be chief 
engineer, are: C. M. Hammel, for-
merly chief test engineer, Research 
Construction Corp., M.I.T.; W. K. 
Coburn, Jr., instructor in field corn-
munications, Harvard University, 
and research associate, Blue Hill 
Observatory; E. L. Sulkowski, for-
merly assistant officer in charge, 
ground instrument section, Evans 
Signal Laboratory, Belmar, N, J.; 
P. A. Hiltz, formerly production en-
gineer, Polaroid Corp. 

IiL;tSS 
INSTRUMENT 
BEARINGS 
GLASS "V" BEARINGS 
made and set to your 

specification 

We specialize in the manufacture 
and mounting of all types of sap-
phire jewel bearings. 

We welcome your inquiries 

• 

RICHARD II. 811111 82. CO. 
Incorporated 

Manufacturers of Jewel Bearings 
for thirty years 

1 SPRUCE STREET 
WALTHAM, MASS. 

BUY THE NIAGARA WAY!! 

SWINGING 

CHOKE 
Swings from 60 to 
Henries. 50 to 400 
mils. Built by Lange-
On. A marvelous 
itioke for class B 
modulators — while 
they last 

$12.75 

AMERTRAN 

Designed f),, adju,t irig 
filament voltage,. 20 amp. 
up to 50 volts AC. Ad-
justment may he locked 
after setting. Terminates 
in an aircraft Amphenol 
plug mounted in a black 
crackle case with air 
louvres. 

$3.95 

TRANSTAT 

ADDITIONAL NIAGARA ITEMS 
Cumini, and RCA shielded 
soda, I lip; uitir mill - iii by-pass condenser— 
torn $6.95. 
Hewlett-Packard Audio Oscillator :200 B, freq. 
range 20 cycles to 20.000 cycles in 3 ranges. Com-
plete with tubes and power supply, used, but recondi-
tioned and guaranteed. $75.00. 
Cramer running time meter, 110 Volts 60 cycles-- - 
reads to 9999.9 hrs. $4.95. 
Westinghouse NA37,— 31/2 ", 0 to 130 volts AC.$ 4.95 
Weston eitol I snip.  $ 4.95 
Variac :2000 t amp  $ 5.95 
Variac r.21101'  $10.95 
Plate Transformer-6200 Volt CT-700 Mils, 110 
Volts 60 cycle tapped primary 2KVA Amertran. 
Limited (pant it v. $39.95. 

NIAGARA RADIO SUPPLY 
160 Greenwich St., New York 6, N. Y. 

Send for our latest bulletin 40 
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N. Y. Electronic-Television 
Show, Oct. 14-19 
Ninety thousand square feet of 

exhibit space on four floors of 
Grand Central Palace, Lexington 
Ave. at 46th Street, New York, has 
been leased for an Electronic, Ra-
dio & Television Exposition, to be 
open to the public from Oct. 14 to 
19. The displays will be designed 
to "signalize for the American peo-
ple peactime gains derived from 
technological wartime advances" 
and will be participated in by both 
the U. S. Government and by pri-
vate exhibitors. 

Dr. Robert A. Millikan and Dr. 
E. F. W. Alexanderson are an-
nounced as being members of a 
large advisory committee of im-
portant personalities figuring in 
the development of the electronic 
arts. 
Edward L. Bernays is handling 

public relations for the show cor-
poration, which is being backed by 
Brown Brothers & Harriman. Harry 
G. Cisin is executive director for 
the Electronic Exhibitors, 50 Broad 
Street, New York, N. Y. 

Hermetic Products 

Hermetic Seal Products Co., 416 
Morris Avenue, Newark, N. J., 
listed in the May Directory issue of 
ELECTRONIC INDUSTRIES as manufac-
turing hermetically sealed compo-
nents, produces a number of other 
allied products. These include crys-
tal holders, hermetic terminals, and 
terminal strips. 

"Resistors, Inc." Set Up 

Resistors, Inc., 2241 Indiana Ave., 
Chicago 16, has been organized by 
Joseph J. Cerny, formerly president 
and general manager of Lectrohm, 
Inc. The company will manufac-
ture resistors, rheostats, small 
solder pots, metal resistor cages, rf 
and power line chokes, and custom 
made heating elements. 

Acoustical Society 
Studies Speech 

On May 10 and 11, 1946, the 
Acoustical Society held its Thirty-
First Meeting at the Hotel Penn-
sylvania, New York City. Quite a 
few of the fifty-seven papers read 
were of interest to electronic en-
gineers. 
In particular, a general report 

was made by a group of Bell Tele-
phone Labs, engineers on methods 
for obtaining a continuous and 
instantaneous visual record of the 
frequencies and characteristics of 

Portable Tester Checks Tensions Up To 
10,000 lbs.— Right at the Workbench ! 

Ingenious New 

Technical Methods 
To Help You with Your 

Reconversion Problems 

Standing only 37" high, weighing but 137 lbs., 
the Dillon Universal Tester checks wire, copper, 
aluminum, fabrics, steel, etc. for tensile, trans-
verse, compression and shear strengths. Available 
in 7 capacities, with interchangeable dynamo-
meters, the Universal will test from 0 to 10,000 
lbs. Special gripping jaws are made for every re-
quirement. 

The Universal Tester may be either hand or 
motor operated. No special training is needed to 
record accurate results instantly on the dynamo-
meter. It is compact, simple, inexpensive—de-
signed for small shops and plants everywhere. 

Tests prove that workers, too, undergo strain and 
nervous tension on the job. That's why many fac-
tories urge workers to chew gum. Workers can 
chew Wrigley's Spearmint Gum right on the job— 
even when hands are busy. And the act of chewing 
helps relieve monotony—helps keep workers 
alert, thus aiding them to do a better job with 
greater ease and safety. 

You can get complete information from 
IV. C. Dillon & Company, Inc. 

5410 1V. Harrison St., Chicago 44, Illinois 

Interchangeable Dynamometer 

AA-78 

Hopp 
'Fiore 

RADIO DIALS -0 DIAL WINDOWS, NAMEPLATES, 
SCALES, CALCULATORS, 
GAUGES, 
CHARTS, 

ETC. 

PLASTIC RADIO DIMS hoe- endless posstbilities in Cesogn, size, shape and 
color combination Attract' and durobte, our radio dials, windowi and 

scales are preferred by many leading Rodio manufacturers. 

riot only k, dials, but or numerous other elecirome and electrical appli-

cations, Laminated Plastics are preferable. 

Consult with our artists and engineers regardreg opplicationsfor your 
particular purpose. Or • ... send us your blueprints or sampler for 

rtuotation. 

THE HOPS PRESS, INC. ‘"‘.r.r. 
460 W. 34114 STREET, YEW YORK 1, W. Y. 

111011n 6) .1111 g.111 
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W eedWei. 
FROM _ 

THE WORLD'S . 
LARGEST RADIO 
SUPPLY HOUSE! 

, r 

gnu t 

At RVIT we continue to offer the largest 

and most complete assortment of nationally 

known radio and electronic parts. Each 

different item from our stock of over 

10,000. represents the finest value of its 

particular kind. Our Superspeed Service 

ships your order out the same day it is 

received. Our Engineering Service assists 

you with your special equipment require-

ments. This means comprehensive service 

for you. Make RWT your centralized source 

for all radio and electronic supplies. 

— since 1 9 2 2, sup-

pliers of the world's 

radio and electronic 

needs — 

SPECIAL!!! 
304 TH 

Transmitter tube now 

being sold at $50 

elsewhere — 

RWT's PRICE TO YOU. 

ONLY 9.95 
Another RWT achievement! Use this versa. 
tile transmitter tube as a modulator-oscillator. 
amplifier! Filament voltage: 3 or 10 volts. 
Plate voltage: 3,000 volts. Plate current: 900 
ma. Plate dissipation: 300 watts. Limited 
quantity only. 

A SERVICE FOR: Industrial Organizations* 

Laboratories & Purchasing Agents * Radio 

Dealers & Servicemen * Training Schools 

* Amateur Operators and Experimenters. 

FREE! 
Latest Bargain Guide 
includes a host of 
radio and electronic 
item' you need today! 

Ors and 17 11 1/ yl 

4..jata_gette ecoto 
the Famous 

Iittàio Wire 
veleuision lac. 
New York 13. Boston O. Newark 2. 

USE COUPON TO ORDER! 

RWT Dept. MG-6 
100 Avenue of the Americas, New York 13. 

Enter my order for xmitter tube(s). 
Check enclosed. D  M.O D Send C.O.D. 
Send me FREE copy of your latest BAR-

GAIN GUIDE C37 and place my name on 
list for your New Super Catalog. 

Name  

Address 

City   .one . State.. ....... 

Poste on penny postcard. MAIL TODAYI 

speech. This equipment, which in 
effect provides a continuous sound 
spectrum record of voice waves 
has been developed along several 
lines. 

In one arrangement, a sample of 
speech to be analyzed is recorded 
on magnetic tape, and "exposed" 
over and over again to a group of 
twelve band pass filters having 
contiguous bands. The amplified 
outputs of these filters alter the 
intensities of 12 pin-point light 
sources which energize particular 
paths along a continuously moving 
phosphorescent belt, which retrins 
its luminosity long enough to en-
able a viewer to get a complete pic-
ture of the analysis. This viewing 
screen handles three monosylla-
bles/second and runs at a speed of 
20 ft. per minute. 

isihle speech 

In another system a special cath-
ode ray tube was rotated on its 
own axis. The - cathode-ray tube 
screen is a cylindrical coaxial band. 
The electron beam always excites 
the screen in the same vertical 
plane. Due to the persistence of 
the screen phosphor and the ro-
tation of the tube the impressed 
patterns are spread out along a 
horizontal time axis so that speech 
over an interval of a second or 
more is always visible. The upper 
portion of the screen portrays a 
spectrum analysis and the lower 
portion a pitch analysis of the 
speech sounds. 

The translator has been used in 
a training program to study the 
readability of visible speech pat-
terns. Spectrograms were shown 
for a wide variety of sounds, in-
cluding voice sounds, animal and 
bird sounds, music, frequency mod-
ulations, and miscellaneous famil-
iar sounds. 

Engineers of the Bell Telephone 
Labs, also demonstrated a hun-
dred-element tone synthesizer for 
generating a complex electric cur-
rent wave, by the combination of 
independently controllable sine-
wave currents picked off from ad-
jacent channels on a magetic rec-
ord. Special circuits were provided 
to alter the attack and decay time 
of the tones so that the character-
istics of musical instruments of 
many types could be synthesized. 

Two sessions dealt with the prop-
agation of sound and ultrasonic 
waves in different media, the rela-
tion between certain atmospheric 
conditions and sound propagation 
characteristics, and with problems 

Right where 

it belongs 
PUTTING THE HORSE 

BEFORE THE CART 

for finer instrumentation 

Victoreen sub- miniature vac-

uum ' tubes, series VX with 10 

milliampere filament operation, 

grid current of 10 -14 amperes 

and grid resistance of 10 16 

ohms or greater, offer tubes 

especially designed for exact-

ing circuit requirements— rather 

than the expediency of using 

circuits designed around ex-

isting tube characteristics. 

AVAILABLE AS PENTODES, TETRODES, 

TRIODES AND DIODES 

>4cteecil Se5e 

... and filling another 

long recognized need 

Victoreen Hi-meg vacuum 

sealed resistors supply the 

demand for a stable preci-

sion resistor in a range of 

100 to 10,000,000 megohms. 

Write for technical data on 

VX tubes and resistors. 

THE VICTOREEN INSTRUMENT CO. 
3800 PERKINS AVENUE 

CLEVELAND 14, OHIO 
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In Ratio of Returns 

It isn't often that a competitor will supply us with factual data confirming the large portion of 

ELECTRONIC INDUSTRIES' unduplicated circulation. One of the electronic magazines recently 

published in its house organ the number of inquiries received by a manufacturer of relays from 

advertisements run in the following list of publications. What the publisher neglected to add was 

that ELECTRONIC INDUSTRIES had received a higher percentage of returns per thousand cir-

culation than their own magazine. Actually, it took 357 readers of that magazine to make one 

response. It took only 304 readers of ELECTRONIC INDUSTRIES to do likewise. Here's the 

way they compared: 

Ratio of Returns 
Publication Per M of Circulation 

ELECTRONIC INDUSTRIES   3.3 
An electrical publication 3.2 

ELECTRONICS   2.9 

An instrument publication   1.9 

An electrical publication   1.6 

An engineering publication .9 

An electrical publication .8 

Keyed ads in ELECTRONIC INDUSTRIES often outpull those placed in other publications in the 

electronic market. The recent Ross Federal Research study of duplication of circulation shows 

that ( a) 70% of ELECTRONIC INDUSTRIES' industrial subscribers subscribe to no other publica-

tion in this market, and ( b) 54.6% of ELECTRONIC INDUSTRIES' industrial subscribers among 

industrial users and radio-electronic manufacturing subscribe to no other publication in this 

market. To reach a large share of your business in this field, unserved by any other magazine, 

use ELECTRONIC INDUSTRIES. Here, good market research helps anticipate good market results. 

eauctide_ emefeed, letc, 480 Lexington Ave., New York 17 
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D. C. METERS 
MICROAMMETERS 

GALVANOMETERS 
Weston Model 301, 31/2 ", short scale galva-

nometer, 10 microamp each side of center, 
scale 0-20  $ 3.95 

Leeds & Northrup. galvanometer and magnet 
assembly, one microamp, per mm division, 
15-0-15 mm scale, coil resistor 250 volts, 
same as used in small Leeds & Northrup 
bridges   7.50 

Weston 301, 3,'2", 0-200 Microamp  7.50 
General Electric, DO-41, 31/2", 0-200 micro-
amp movement. Scale marked in volts and 
D. B. knife edge pointer complete with 
paper volt ohm milliammeter scale  6.00 

General Electric, DO-41. 3, /2". 0-500 Micro-
amp movement scale, 0-20 K. V.  4.95 

MILLIAMMETERS 
General Electric, DW-51, 21/2 ", 0-1 MA move-

ment, special black scale marked " Plate, 
Battery. C.W. and M.C.W"   3.50 

General Electric, DO-41, ring mounting, 3", 
0-2.5-25 MA dual range, zero center  2.50 

Westinghouse, NX-33, 21/2", 0-5 MA black 
blank scale   2.95 

General Electric, DO-41, 31/2", 0-30 MA  3.95 
General Electric, DO-41. 31/2", 0-200 MA  4.95 
General Electric, DW-41, VA" , 0-500 MA, 

black scale   3.50 

D. C. VOLTMETERS 
and 

KILOVOLT METERS 
Weston, 506, 21/2", 0-20 volts, 1000 ohms per 

volt   3.95 
Westinghouse. BX, 21/2", dual range 0-3.5 

and 0-140 volt   1.98 
Westinghouse. NX-35, 31/2 ", 0-15 Kilovolt, 

complete with 1000 ohms per volt, external 
wire wound resistor. List price $160.00  
Your cost   16.00 

Westinghouse, NX-35. 31/2", 0-20 Kilovolt  
complete with 1000 ohms per volt, external 
wire wound resistor. List price $210.00  
Your cost   21.00 

RADIO FREQUENCY AMMETERS 
Simpson, 2", 0-3 Amp. R.F., expanded at 

lower part of scale  3.50 
Simpson, 21/2", 0-8 Amp. R.F  3.50 

A. C. AMMETERS 
General Electric. A0-22. 31/2". 0-5 Amp. move-

ment, 50 Ampere scale, comes complete with 
external current transformer. By adding 
primary turns to the donut transformer, the 
range of the meter can be made 5-10-25-50 
Amps. A.C. diagram furnished with meter. 7.00 

General Electric, A0-22. 31'2 . 0-50 Amp. 
self-contained   4.50 

General Electric, A0-22. 312", 0-80 Amps  
self-contained   4.50 

Weston, 476, 31/2 ", 0-120 Amps, complete 
with external current transformer  6.50 

A. C. VOLTMETERS 
Weston, 517, 21/2", ring mounted metal case, 

0-15 volts   2.95 
Westinghouse. NA-33. 21/,". 0-150 Volts  1.98 
Weston. 476 3,'2". 0-130-Volts   4.50 
General Electric, 40-22, 31/2 ", 0-150 Volts  5.50 
General Electric, A0-22, 31/2 ". 0-300 Volts  8.00 

SPECIAL METERS 
Weston, 301. Power Level Indicator, 625 Micro-

amperes. 1.2 volts A.C. movement complete 
with self-contained rectifier  6.00 

General Electric. DO-46. Rectifier Type 
Meter. Special scale, 400 Microamperes and 
3 Volts A.C. movement complete with self-
contained rectifier   5.50 

J.B.T. 34F, 31/2 . Frenuency Meter 55-65 
cycle. 11 reed, 100-150 Volts  6.00 

Weston. 705. Sensitrol Relay, 0-100 Micro-
amperes. Solenoid reset, S.P. normally closed 7.50 

Western Electric, 31/2", 100-0-100 Micro-
amperes D.C.   4.00 

Western Electric, 31/2 ". 20-0-20 Ampere D.C. 3.00 
Western Electric, 31/2 ", 0-500 Volts D.C. 

1000 ohms per volts  5.00 
Western Elertric, 31/2", 0-1 MA D.C. move-

ment, 0-20 K. V. Scale   3.00 
Western Electric. 31/2". D. B. meter —4 +6. 
1 Milliwatt in 600 ohms, full scale —1 
M.A. A.C.   5.00 

MARITIME 
SWITCHBOARD 
336 CANAL STREET 

NEW YORK 13. N. Y. 

W0rth 4-8217 

connected with the acoustics of 
rooms. 
Two other sessions considered 

the various characteristics of hu-
man hearing, including studies on 
intelligibility of speech under ad-
verse conditions. The most favor-
able properties of apparatus de-
signed for the hard-of-hearing or 
for the transmission of speech un-
der abnormal conditions, such as 
high altitudes or radio range re-
ception were given special atten-
tion. 
Refinements in supersonic reflec-

toscopy were reported by T. A. 
Firestone and J. R. Frederick re-
garding the use of thickness reso-
nance with either longitudinal or 
shear waves. On materials pos-
sessing elastic aeolotropy, shear 
waves at right angles to each other 
may be simultaneously produced 
which result in the reception of 
an "elliptically polarized reflected 
wave" using an analogy to optical 
polarization. 

Emerson Takes General 

General Instrument Corp. has 
emerged with Emerson Radio & 
Phonograph Corp., New York. Gen-
eral Instrument and its subsidiary, 
F. W. Sickles Co., will continue to 
function as a separate division of 
Emerson. There will be no change 
in management or personnel. 

Guitar Pick-Up 

National Polytronics, Inc., has 
been formed with headquarters at 
162 Greenwich Street, New York 
and will manufacture electronic 
equipment. First product is a 
magnetic guitar pick-up. Ampli-
fiers will follow. 

Armour Reorganizes 

Recorder Activities 

The magnetic wire sound re-
corder activities of the Armour Re-
search Foundation have been reor-
ganized and a Magnetic Recorder 
Division established. 
The Wire Recorder Development 

Corp., which in the past has been 
in charge of the Foundation's com-
mercial activities in connection 
with magnetic wire recording, has 
been dissolved. The new division 
will maintain its offices in the same 
location, 135 South LaSalle St., 
Chicago. 
Headed by Carl L. Titus, former 

engineering advisor, the Magnetic 
Recorder Division will coordinate 
all sound recorder activities, includ-
ing the Foundation's licensee tech-
nical service, research engineering 
service, and licensing negotiations 

MACHINED 
PARTS 

LUCITE • VINYLITE • PLEXIGLASS 
POLYSTYRENE • ACETATE 

Complete facilities for machining, mark-

ing, finishing—plastic sheet, rod or tube 

—any size, shape or quantity. 

Send us your prints for quotations. 

PLASTICRAFT 
PRODUCTS COMPANY 

BAKELITE Cs PLASTICS 

PARTS & SPECIALTIES 

MANUFACTURED • FABRICATED 

PRINTED • HOT STAMPED • ENGRAVED 

20 Hudson St., New York 13, N. Y. 
WOrth 2-1837 

• SOFT SOLDER RINGS 

AND PREFORMS 

• SILVER SOLDER RINGS 

• COPPER BRAZING 
RINGS 

ELECTRONIC SPECIALTIES 
MANUFACTURING COMPANY 

Large range of wire 
sizes carried in stock 
for immediate fabri-
cation into Rings and 

Preforms. 

123 North Main Street. Elkhart, Indiana 
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with manufacturers to produce 
Armour magnetic wire sound re-
corders. 
The licensing of four additional 

companies brings the total to 
thirty. 

Thin Slicing 

For use in the electron micro-
scope material is now being sliced 
to a thinness of live to thirty mil-
lions of an inch. Five millionths of 
an inch is approximately half the 
wavelength of blue light. The 
method of cutting these extremely 
thin slices was developed in the 
laboratory of the Interchemical Cor-
poration by Drs. Ernest F. Fullum 
and Albert E. Gessler. The secret is 
the use of a very high speed knife 
rotating 57,000 times a minute. Most 
materials show a very brittle char-
acteristic at this cutting speed of 
1,100 feet per second. One of the 
problems that was proved bother-
some in this thin slicing operation 
is the accumulation of electrostatic 
charges on the slices. 

Diathermy Standards 

Engineering standards and tech-
nical requirements to prevent har-
monics and interference to televi-
sion and FM broadcasting and 

11. 

police radio, particularly, from 
electronic-medical diathermy equip-
ment were formulated at a recent 
conference between the FCC en-
gineering staff and over a score of 
manufacturers in this field. As the 
result of discussions of the mini-
mum technical requirements, it was 
felt that the FCC Engineering 
Standards under which the Fed-
eral Commission will issue Certifi-
cation of Type approval of dia-
thermy equipment that has been 
tested will receive an early ratifi-
cation by the Commission Itself. 
The minimum technical require-

ment for electronic diathermy 
equipment provide for operation on 
13.66, 27.32, and 40.98 megacycles 
and the frequency tolerance and 
bandwidth for such apparatus was 
established as follows: 

Band Width 
Center of Channel Band Width 
Frequency % of Center of Channel 
of Channel Frequency (Kilocycles) 

13.66 Mc 15 
27.32 Mc 270 
40.98 Mc 40 

The minimum technical require-
ments for which a certificate would 
be given included: Frequency 
stability of 0.02%; guaranteed fre-
quency stability for one year; radi-

ation field from diathermy ma-
chine not to exceed 25 microvolts 
per meter at 1,000 feet from ma-
chine; and the overshielding and 
field reduction must be such that 
the field due to skywave at dis-
tances greater than 1,000 feet shall 
not exceed 15,4v/m. Frequency devi-
ation over a normal treatment cy-
cle of 20 minutes shall not exceed 
1/3 of the authorized bandwidth of 
channel and the diathermy ma-
chine shall maintain its starting 
frequency to within 1/3 of the au-
thorized frequency tolerance for a 
continuous eight-hour full-load test. 

Radio Facsimile 
Transmitted to Train 

Radio engineers of the Balti-
more and Ohio Railroad, Bendix 
Radio Division of Bendix Aviation 
Corp. and Press Wireless Mfg. Corp., 
cooperated in a successful demon-
stration of radio facsimile trans-
mission from a fixed to a moving 
station on VHF using shift phase 
modulation, June 4. They sent a 
facsimile reproduction to a moving 
Baltimore and Ohio train proceed-
ing from Baltimore to Washington. 
The facsimile equipment for the 
demonstration was furnished by 
the Press Wireless and the radio 
transmitting and receiving appara-

I. 

FailleStOCit Clips 
RADIO'S GRUiral CONVENIENCE 

OE 

PRE SS 

DOWN 
HERE 

FAHNESTOCK SPRING BINDING POST GRIPS THE 

WIRE BY THE ACTION OF A SPRING 

,..PRESS 
DOWN 
HERE 

No tools required to make the connection. Grips the wire with just the right 

pressure for good electrical contact. Simply press down, insert the wire and let 

go. Does not injure wire, hence connection can be made or opened as often as 

desired. Available in large variety of types and sizes to fit any radio purpose 

and any requirement as to position, space or method of attachment. You will 

find them in the better sets. 

Positive contact; cannot jar loose. Brass or bronze — nonrusting. 

FAHNESTOCK ELECTRIC COMPANY, Inc. 
46-44 ELEVENTH STREET. LONG ISLAND CITY 1. N. Y. 

Please send us at once, Descriptive Literature, Prices and Delivery Schedule on 

FAHNESTOCK CLIPS 
For   

Name   

Address   

City State 
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tus by Bendix. Facsimile signals, 
after amplification, were sent on 
low frequency from the facsimile 
scanner by land line to three train 
radio stations along the Baltimore 
and Ohio right of way, one ap-
proximately two miles outside of 
the Union Station in Washington, 
the second sixteen miles away at 
Laurel, Maryland and the third at 
Relay, Maryland, eight miles from 
Baltimore. Each of the three train 
radio stations was equipped with 
Bendix Type MRT-1B transmitter-
receiver unit, a Type MS-102B re-
mote control box, a power supply 
and Type MS-110A Broadband Bi-

£tkIERPRISING 
tiEw 

0 0.\\VI 

Designed to give precision where 
seconds count, and accuracy is im-
perative. The New Signalling Timer, 
Model Series S does ¡ ust that; set 
it to any specific time cycle, and 
when that desired interval has 
elapsed, visual and audible atten-
tion is registered to the operator 
as the circuit is stopped. It elimi-
nates guess-work, mistakes, and 
spoilage in industry, and gives the 
highest degree of precision timing. 
Write for details. 

conical Antenna. Aboard the train 
was a Type MRT-1B Communica-
tions Unit, identical to those at the 
fixed stations, a dynamotor power 
supply, a remote control box and a 
MS-101A ground plane antenna. 
The facsimile equipment consist-

ed of a scanner set up in the Capi-
tol building at Washington and a 
page recorder installed in an of-
fice car attached to the moving 
Baltimore and Ohio train. ' Both 
facsimile units were standard 
Press Wireless design and construc-
tion is identical with other such 
units which the company made for 
the armed forces during the war. 

_ :D ti 
›n: *1_11 "0 o r 

CI rig di-• 

INDUSTRIAL TIMER CORPORATION 
• HO EDISON PLACE 

BIG 
CATALOG 
FREE 

NEWARK, NEW JERSEY 

18 YEARS IN RADIO 
Latest developments . in radio and elec-
tronic parts and devices, newest " Ham" 
gear, " Gadgets" to delight the experi-
menter, bargains in war surplus 
goods, all in new catalog for you. 

----------
BURSTEIN-APPLEBEE CO., 
1012 McGee, Kansas City 6, Mo. 

Send me FREE new B-A Catalog. EL. IND 

I AM 
STATE CONNECTION IN INDUSTRY 

NAME  

ADDRESS  

TOWN STATE  

Bits Communications 

Plan National SySient 

No direct opposition to the peti-
tion of the National Bus Communi-
cations, Inc., that it be allowed to 
set up a highway radiotelephone 
service for its member bus compa-
nies, was presented at hearings 
held early this month by the FCC 
but the representatives of the 
American Telephone and Telegraph 
Co. did submit suggestions that ex-
perimentation in the field should 
be continued with determination to 
be made later by the Commission 
on control of the service as well as 
frequencies to be used. Opposition 
was also raised by A.T. 81 T. to any 
move that might infringe on com-
mon carrier frequencies. An early 
decision on the matter was indicat-
ed by the FCC. 

Frank W. Walker, chief engineer 
and Thomas R. Warner, operations 
engineer of National Bus Commu-
nications (NABCO) were principal 
witnesses for the organization and 
presented detailed plans of con-
struction and operation of a coun-
try-wide system of radio communi-
cation which would include three 
classes of terminal stations, a sys-
tem of microwave repeater sta-
tions between terminal points and 
upwards of 15,000 mobile radio-
telephone transmitters and receiv-
ers in motor coaches. 

Under the NABCO plan the coun-
try would be divided into seven 
areas, each to have a separate 
channel of two frequencies. The 
organization did not specify what 
frequencies it would use but under 
the present FCC allocation plan 
for experimental use in this service 
it was indicated that 42-44 mega-
cycles would be used with the four-
teen planned frequencies to be 
80 kilocycles apart. It was indicat-
ed, however, that the bus commu-
nications service might better be 
served in a higher frequency range, 
possibly between 152-162 megacy-
cles which is largely being used for 
railroad radiotelephone. 

NABCO's Class I stations (main 
terminal) would operate on 250 
watts power with an estimated 
range of 60 miles. Class II stations 
(secondary terminals) would be set 
up for 50-watt power with a 30-
mile radius and Class III (local 
transfer terminals) on 50 watts 
with a 20-mile radius. All stations 
would utilize frequency modulation. 
NABCO, for its initial set-up, would 
have a total of about 300 of these 
three-class stations. In addition the 
organization would also erect some 
500 microwave repeater stations 

152 ELECTRONIC INDUSTRIES • July, 1946 



ELECTRONIC INDUSTRIES 

ticiaettidem, >946 

Page 

Adams and Westlake Co.   32 

Aerovox Corp.   38 

Allied Radio Corp.  126 
Altec Lansing Corp.  108 
American Electrical Heater Co.  144 

American Lava Corp.  36, 37 
American Television & Radio Co.  138 
American Time Products, Inc  12 
Amperes Electronic Corp.   2 
Amperite Co.  134 

Andrew Co.  105 
Arnold Engineering Co.  106 

Astatic Corp.  112 

Barber- Colman Co.  143 
Barker and Williamson  138 

Bell Telephone Laboratories   24 
Bevin-Wilcox Line Co.  108 
Bird & Co., Inc., Richard H.  146 
Boonton Radio Corp.  132 

Browning Labs., Inc 15 
Brush Development Co.  133 
Burndy Engineering Co., Inc.   42 
Burnell & Co.  140 
Burstein-Applebee Co.  152 

Caldwell- Clements, Inc.   113, 149 
Cambridge Thermionic Corp.  126 
Centralab  103 
Chicago Transformer Div. of Essex Wire Corp.  127 

Clarostat Mfg. Co., Inc.  136 
Coleman, Martin  137 

Collins Radio Co.   43 
Communications Equipment Co.  124 

Concord Radio Corp.  146 

Cornell-Dubilier Elec. Corp.   19 

Crystal Research Labs., Inc.  104 

Dolph Co., Jell C.   27 
Drake Electric Works, Inc.  154 

Drake Mfg. Co.  142 

Dumont Laboratories, Inc., Allen B. 26, 85 

Eastman Kodak Co.   91 
Eby, Inc., Hugh H.  109 
Eisler Engineering Co.  143 

Eitel-McCullough, Inc.   13 
Electric Specialty Co.  137 

Electronic Engineering Co.  128 

Electronic Specialties Mfg. Co. 150 
Engineering Co.  144 

Erie Resistor Corp.   14 
Ever Ready Label Corp.  137 

Fahnestock Electric Co., Inc.  151 
Farnsworth Telev. & Radio Corp.   6 

Federal Telephone & Radio Corp.  16, 41 
Formica Insulation Co.   8 

General Electric Co. 5 10, 25. 125, 131 

General Industries Co.  130 

General Plate Div. of Metals & Controls Corp.  123 
Guardian Elec. Mfg. Co.   87 

Hammarlund Mfg. Co., Inc.   21 
Hassall, Inc., John  120 
Haydon Mfg. Co., Inc.  139 

Hopp Press. Inc.  147 

Indiana Steel Products Co.  119 
Industrial Timer Corp.  152 

Insulation Manufacturers Corp.  Cover 3 
Insuline Corp. of America  145 
International Machine Works  143 

Page 

International Nickel Co., Inc.   22 
lsolantite, Inc.   4 

Jackson Electrical Instrument Co.  135 

Jefferson Electric Co.   33 
Jensen Radio Mfg. Co.   29 

Johnson Co., E. F.  121 
Jones, Howard B., Div. Cinch Mfg. Corp 154 

Kahle Engineering Co.  131 
Karp Metal Products Co.. Inc.   34 

Keuffel & Esser Co.   45 

Langevin Co., Inc.   23 
Lapp Insulator Co., Inc.  107 

Lavoie Laboratories   83 

Lord Manufacturing Co.   35 

Macallen Co.  141 

Machlett Laboratories. Inc.   20 

Maguire Industries. Inc..  40 
Mallory & Co.. Inc., P. R.  Cover 2 
Marion Electrical Instrument Co.  110 

Maritime Switchboard  150 
Merit Coil & Transformer Corp.  134 

Millen Mfg. Co., Inc., James  102 

Mycalex Corp. of Amnrici  46 

National Co., Inc 101 
Niagara Radio Supply  146 
North American Philips Co., Inc.   9 

Ohmite Mfg. Co.  17, 18 

Patton-MacGuyer Co.  131 
Plasticraft Products Co.  150 

Premax Products 
Div. Chisholm- Ryder Co., Inc.  140 

Radio Corp. of America  Cover 4 

Radio Wire Television, Inc.  148 

Rauland Corp. 
Revere Copper & Brass, Inc. 

  31 
7 

Sangamo Electric Co.   30 

Seeburg Corp., J. P.  115 
Selenium Corp. of America   95 

Shallcross Mfg. Co.  118 
Sigma Instruments. Inc.  116 

Sprague Electric Co.   89 
Superior Electric Co.   97 

Surprenant Electrical Insulation Co.  140 
Sylvania Electric Products Inc.  11, 39 

TAB   153 

Titeflex, Inc.  100 
Transmitter Equipment Mfg. Co., Inc.   44 

Triplett Electrical Instrument Co.  131 
Tung-Sol Lamp Works. Inc.   99 
Turner Co.  122 

Victoreen Instrument Co.  148 
Vokar Corp.  128 

Walker-Jimieson Inc.  154 
Waterman Products Co., Inc.  137 

Webster Electric Co.  129 
Western Electric Co.   93 
Westinghouse Electric Corp.  28. 111 
Weston Electrical Instrument Corp.  117 

World Radio Labs.. Inc.  144 
Wrigley Co., Wm.  147 

Zophar Mills. Inc.  132 

"TAB" 
THAT'S A BUY 

Combination "TAB" Special 
Raytheon 8664 filament transformer 115V-
60C pri, 2.5V 11A. sec. and Two new 
RCA 866-A tubes g'insp. gtd $5.90 

Raytheon transformer only   3.25 
W.E. Silver mica condesers . 02461. . 01644  

.0490 200V wkg -50 • 65C three for  1.00 

SOCKET Heavy duty 50 watt steatite Ins. 2 for 1.70 
Impedance Ouncer Jefferson 100 Hy. 3100 .. .69 
Crystal Ont. JAN I N 21 Sylvania Sil. C. 3 for  1.00 
Micro wave ant, with coaxial cntcr. & mtg brkt. .95 
F.M. Television Rotatable UHF coupler  3.95 
Micro-Switch leaf type 10A. 125V SPNO 3 for 1.00 
G. E. DW 44 R.F. Thermtr 0-1A. 212" B' Case 3.95 
Condenser tube dual 40 MFD 150WV 30 for  7.95 
DAVEN SWITCH 13 circuits 25 amp. cts., 2 for .98 
WE Crystal 1N21 new sealed in lead 2 for  1.25 
WE Crystal 1N22 new sealed in lead 2 for  1.50 
WE Crystal 1N23 new sealed in lead 2 for  1.80 
GE push button Start-Stop switch 2 for  1.50 
Hi-Freq. 6 ' 32mtg coil form 11 2' X V2": 20 for 1.00 
GR 200 Cus Variac 0-135V600860W g'insp. 

LN ($18)   13.95 
Butterfly UHF condsr with WE703A socket 

($95.)   3.95 
Crystal holders-CPR Complete, two for  .25 
Crystal holders-Large Crystals 1" Complete  .49 
Condor air vacum 50mmf-20000V ( LP: $16.95 3.50 
Resistors 100 asst 1/2&lw BT50 to 2 megohms 2.50 
Stone Carborundum Dual Grit ( LP:$1.70) 3 for 1.00 
CATHODE Ray Tube, new 5AP1-BP1-BP4 ea. 9.95 
RECTIFIER GE 872A new G'Ins. ( L.P. $7.50) 4.50 
EIMAC or H.K. VT-127A with connectors  4.95 
G.E. Neon 1/4W.NE 16 ( L.P. 42c. 4 for  1.25 
RCA 866A new Get. Ins. 2 for  2.90 
807 new Gov. ' Ins. with Millen cap  1.95 
RCA 6J4 new Gov. his. ( L.P. $8.35) 2.49 2 for 4.75 
TUNG-SOL miniature 3A4 G' Ins. ($1.55) 2 for 1.10 
El MAC 304TL used L. N. tested guaranteed  13.95 
JOHNSON Socket No. 213 for 304TL  .90 

That's A Buy 
New W.E. Beachmaster Amplifier Navy Parts 
New W.E. Dynamic micr:vhone D-173340A 
Complete with 50' cable, desk stand or chest 
plate, feedback reduction attachment, freq. 
range 50 to 9000 cycles "TAB" Special $11.95 

With W.E. input mike trans. KS-9450 ... 13.95 
Dynamic mike cartridge only 0173127 ... 4.95 
All 3 units Mike, Transf. rep. Cartridge .. 18.00 

W.E. pp. inpt. tnsf. 100 - 10000 cy• KS-9448 2.50 
W.E. pp. input driver 6V6's to pp. 805 

grids freq. 100-10000 cy Tnsf KS-9449 4.50 
Both units KS-9448 and KS- 9449   6.50 

W.E. Vacuum Time delay fil Relay 115V-AC 1.49 
W. E. Oil Cond 4mfd 400V wkg Two for 1.00 
Sprague Oil Cond. 4mfd1500V wkg Two for 4.50 
CD TJH Oil Cond 6mfd 1500V wkg Two for 5.95 
McElroy AN GSC-T1 new code practice set 

in trunk operates 6.12,24,115 VDC & 
115,230. VAC   22.50 

Solar 25mmf mica cond 10.000VAC eff 
t:HF Sulphur ins g'insp Three for . 1.00 

,.. 
Switch 10 pos Ceramic XnUtting harcurs .97 
HEINEMAN may, circuit bkr. 204 or 3A .....97 
RELAY sen. sigma. 5A H 200 ohms 3.5 ma SPDT 2.25 
Relay Sensitive WE. 3500 ohms. SPDT SA ... .97 
RELAY 105 Ward L. 115V6OCY 20A.Cts..... 1.90 
CHOKE G.E. 4HY.12A.30 ohm wt. 10 lbs.... 2.95 
TRANSF. 115V60C pri.5V26A Sec.Hv.ins.... 4.95 
DC.V0 LTM TR. DW14GE 2000V 1000 ohm 212" 8.95 
DC.VOLTMTR. 301 Weston 4000v 1000 ohms 10.95 
SPAGHETTI asstment 10 lengths 3' each size .50 
CONDENSER uprt. mtg oil 4MFD600V  .85 
COND. G.E. Pyranol 1MFD-1000V at .60 10 for 5.00 
COND. G.E. Pyranol 3M F 0-330VAC-1000V D C . .95 
CON D. CD&AVX oil 1M FD-600WV at . 32. 5 for 1.50 
COND. Aerovox oil 1MFD-400WV at .30. 5 for 1.35 
COND. G.E.25MFD-1000VW at .34. 10 for  3.00 
COND. AVX oil 1MFD-800VW at . 27. 10 for  2.45 
COND. SPRAGUE Glus. 5MFD 3SWV 25 for  1.00 
CONDENSER can dry uprt.mtg 50011IFD 60WV .95 
CONDENSER WE oil 16M FD 400V 2 for  2.35 
CND. SPRAGUE Get. Ins.15MFD 35WV 10 for .95 
COND. SPRAGUE G' Ins. 5MFD 35WV 20 for. 1.00 
CONDENSER KIT 24 midget 0:1 Cornell Dub. 
8 ea. size 1&2&3 x. 05M FD-300WV Got. Ins. 2.40 

COND. G.E. pyranol 4MFD-600VDC wkg 2 for 1.90 
COND. G.E. oyranol 2MFD-2000VDC wkg 2 for 4.25 
COND. Wstghse 2M FD-5500VDC wkg ( LP$75) 12.50 
DC Voltmtr 301 Weston 10000V-1000 ohm  12.95 
AC Voltmtr NA 33 Wstghse 150V 2I'2"B'C 2.95 

Limited Qty. "TAB" Special 
Navy TBY portable ultra Hi-Freq 28 to 
SO mc's transceiver Voice&CW Spot cali-
brated, including crystal calibrator, all 
tubes, adj. ant ; phones, mike, carrying case $49.50 
Additional spare parts. Vibrator supply, 
Trunk. Antenna, manual and other spares 25.00 

$1 Min. orders FOB. N.Y.C. Add Postage all orders 
and 25% deposit. WHitehall 3.3557. Send for cata-
log 300. Don't wait, rush orders as quantities are 
limited. Buy thru "TAB" and save. 

"TAB", Dept. D-7 
Six Church Street, New York 6, N. Y. 
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MIA 
EMERGENCY SERVICE 

IS MADE-TO-ORDER FOR 

INDUSTRIAL RESEARCH 

AND DEVELOPMENT 

ENGINEERS 

.4D10 and ELECTRONIC SUPPLIES 
were highly critical wartime needs 

. . . and W-J Emergency Service was 
specially developed to fill that need. 
Now, with procurement still a major 
problem, W-J Emergency Service con-

tinues to rescue many important Elec-
tronic projects fr  costly inefficiency 
and delay! It it's a Radio or Electronic 
item currently made by any of the lead-
ing manufacturers, chances are we have 
it in stock or can get it for you quickly. 

SEND FOR THIS NEW BUYER'S GUIDE! 

An attractive 6" x 9" WO 
page book in which over 
10,000 items are listed. 
See the many interesting 
NEW devices . . . radio 
parts and equipment that 

offer industry and radio 
dealers new production 
and profit opportunities. 
Ask for a free copy on 
company stationery, please! 

WALKER-
JIMIESON, 
311 SOUTH WESTERN AVE., CHICAGO 12, Ill. 

Phone CANal 2525 

along bus traffic routes. This phase 
of NABCO's proposed plan received 
some criticism from the A.T. & T. 
witness, F. M. Ryan, radio coordi-
tor, who pointed out that the UHF 
tubes necessary for such equipment 
have not been found satisfactory 
for remote, unattended stations. It 
was pointed out that duplicate 
equipment would be required for 
uninterrupted operation and thus 
raise NABCO's cost estimates con-
siderably. 
The bus companies' stand for op-. 

eration of their own radio facilities 
received support from three indus-
try representatives—Dr. D. E. Noble, 
general manager and director of 
research for the Galvin Mfg. Co.; 
Norman C. Crabbe, in charge of 
pacific sales for Bendix Radio Di-
vision; and Lee Chestnut, engineer 
of General Electric Co. All three 
witnesses termed the NABCO plan 
"sound" and feasible. Noble and 
Crabbe declared their companies 
had experimented with microwave 
repeater stations as proposed for 
the bus routes and found perform-
ance satisfactory. Mobile units for 
the buses, they said, could be pro-
duced by their companies for about 
$400 each. 
NABCO expects to invest about $2,-

200,000 for its initial installation of 
300 Class I, II and III stations and 
500 microwave repeater stations. In 
addition the organization foresees 
some 15,000 buses using mobile 
radiotelephone equipment which, at 
$400 per set, as estimated by the 
witnesses at the hearing, would 
mean an additional investment by 
bus companies of some $6,000,000. 
The A.T. & T. witness also out-

lined plans of the Bell System for 
urban and highway mobile service 
and revealed that the telephone 
companies would have urban sta-
tions set up in 43 cities by the end 
of this year. Construction permits 
have been granted by the FCC for 
36 installations and the first sta-
tion was put into operation in St. 
Louis late last month. Highway 
mobile installations, Mr. Ryan said, 
are planned for 30 locations this 
year with one completed in Green 
Bay, Wisconsin. The Commission 
has granted construction permits 
for 13 and 15 more are pending. 

Cornell-Dubilier Adds 

Cornell-Dubilier Electric Co. has 
purchased the eight story 'building 
at 6-22 Graf ton St., Worcester, 
Mass., in which it manufactured 
proximity fuse condensors during 
the war. The Navy owned machin-
ery and equipment also will be ac-
quired. 

JONES 500 SERIES 

PLUGS and SOCKETS 
(Heavy Duty) 

Designed for 5000 
Volts and 25 am-
peres per con-
tact. Socket Con-
tacts of phosphor 
bronze, knife. 
switch type, sil-
ver plated. Plug 
Contacts are of 
hard brass, sil-
ver plated. Made 
in 2, 4, 6, 8, 10 
and 12 Contacts. 

All Plugs and 
Sockets are Po-
larized. Long 
leakage path 
from Terminal 
to Terminal 
and Terminal to 
ground. Caps 
and Brackets 

are of steel, parkerized. Plug and Socket 

blocks interchangeable in Caps and 
Brackets. This series is designed for heavy 
duty electrical work and will withstand 
severest type of service. 

Write for Bulletin No. 500 describing this 
line of Heavy Duty Plugs and Sockets. 

P.506-CE 

1, ire 

S-506-DB 

HOWARD B. JOIIES Division 
CIT1C+1 MFG. CORP. 

2460 11.1.GEORG€ ST. CHICAGO 18 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC WORK 

From that mighty mite 

-===a01411111•11111--
the Drake No. 400 to the high 
speed production "honey" 

the Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
"just right" for the job. 

• 

Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

SEE 

YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 
3656 INCOLN AVE. CHICAGO, ILL. 
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THE IMC ENGINEER IS 

at/ Paae3rde--
But Not on Your Payroll 

ASK HIM TO... 
1. Assist you in the selection of the 

best insulating material for the job. 

2. Familiarize you with their proper 

application. 

3. Suggest ways to eliminate waste. 

4. Increase your production. 

The IMC engineer makes his recommendations on the basis 
of his knowledge and experience— not of one or a few electrical insulating 

materials but of many, each made by a leader in his particular product field. He 1, a 

specialist in electrical insulation. He knows which 

product is best suited for each application. He and the 

IMC organization are at your service to give technical assistance 

as well as to see you get what you need when you need it. 

IMC PRODUCTS 

Macollen Mica Products—Vortex Varnished Cloths and Tapes— 

Varslot Combination Slot Insulation—Fiberglas Electrical 

Insulation—Manning Insulating Papers and Pressboards—Dow Corning 

Silicones—Dieflex Varnished Tubings and Saturated Sleevings—National Hard 

Fibre and Fishpaper—Phenolite Bakelite—Permacel Adhesive 

Tapes—Asbestos Woven Tapes and Sleevings— 

Inmanco Cotton Tapes, Webbings, and Sleevings—Pedigree 

Insulating Varnishes—Wedgie Brand Wood Wedges. 

INSULATION 
MANUFACTURERS CORPORATION 

  -1( 
*CHICAGO 6 
565 W. Washing-
ton Blvd. 

-CLEVELAND 14 
1005 Leader Bldg. 

Representatives in MILWAUKEE 2, 312 East Wisconsin Avenue; 
DETROIT 2, 11341 Woodward Avenue; MINNEAPOLIS 3, 1208 
Harmon Place; PEORIA 5, 101 Heinz Court; and other cities 



RCA Offers Equipment Manufacturers a Nation-wide 

Tube Application Engineering Service 

te 

a 
L. F. RANDOLPH 

Manager, 

Field Sales 

HEADQUARTERS GROUP 

H. S. GWYNNE 

Supervisor, 

Sales 

CENTRAL 

M. J. CARROLL 

Field 

Sales 

L. D. KIMMEL 

Field 

Sales 

CENTRAL 

r:e0.2 
H. F. HAFKER 

Application 

Engineering 

Il 
C. R. KLINGER 

Field 

Sales 

L. MARTIN 

Manager, 

App. Engineering 

D. R. YODER 

Application 

Engineering 

WESTERN 

M. E. MARKFLL 

Industrial 

Specialist 

B. WALLEY 

Application 

Engineering 

RCA announces expansion of its Tube 
Application Engineering Service which 
for years has been maintained for the sole 
purpose of assisting manufacturers of 
radio and electronic equipment in solv-
ing electron tube application problems. 
A corps of 25 engineering and sales 

consultants and three tube application 

L. T. WEAGLE 

Manager, 

Specialty Sales 

L. S. THEES 

Manager 

C. W. TAYLOR 

Mgr., Tube Parts 

8i Machinery 

J. E. HENEY 

Television 

Sales 

J. T. WILSON 

Television 

App. Engineering 

SALES ENGINEERING SPECIALISTS 

J. H. MOSHER 

Sales & App. 

Engineering 

G. R. RIVERS 

Manager, 

Gov. Sales 

MID- CENTRAL 

E. J. BACHER 

Field 

Sales 

J. SADOWSKY 

Application 

Engineering 

HEADQUARTERS GROUP 

J. H. HALGREN 

App. Engineering, 

Government 

laboratories are now at the disposal of 
any equipment manufacturer concerned 
with design projects involving the use 
of electron tubes. 
RCA tube application laboratories are 

maintained at Harrison, N. J.; Lancaster, 
Pa., and Chicago, Ill. Sales offices for 

THE FOUNTAINHEAD OF MODERN 

TUBE DEPARTMENT 

T. B. PERKINS 

Application 

Engineering 

NEW ENGLAND 

E. A. FREED 

Field 
Sales 

NEW YORK STATE 

J. W. KIRSCHNER 

Field 

Sc, /e 

1. 

r ile** 

1111h14111 

R. L. KELLEY 

Application 

Engineering 

N.Y., N.J., PENN. 8. SOUTH 

J. S. STARRETT 

Field 

Sales 

N. MACKENZIE 

Application 
Engineering 

equipment manufacturers are conven-
iently located at Harrison, Cleveland, 
Chicago and Los Angeles. Call the office 
nearest you. Or, send your problems to 
RCA, Commercial Engineering Depart-
ment, Section D-7G, Harrison, N. J., 
for prompt attention. 

TUBE DEVELOPMIENT is RCA 

RADIO CORPORATION of AMERICA 
HARRISON_ N. J. 


