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Even the Most Minute Part 
Has Its Big Moments 

The contact points in a fighter plane's "turn and bank" 
indicators are not much for size, but they must be brutes 
for action. Like all component parts in a plane's electrical 
apparatus, they must function perfectly or spell trouble 
for the pilot. Always, he must be sure of his maneuver. 

Under war need's pressure, a new type `turn and bank" 
indicator-an instrument in which the pointer remains 
stationary to show the degree of deviation from normal 
flight-called for contacts capable of operating 75 times 
a second, but extremely sensitive. Tiny contacts they are, 
less than a tenth of an inch in diameter, but they make 
and break the circuit that controls the speed of the 
gyroscopic motor. 

Early in the designing, Mallory contact experience was 
sought. Standard contact materials set up excess arcing, 
creating unwanted radio interference. Then Mallory met- 
allurgists, working against time, developed a combination 
of metals-standard tungsten for one point, Elkonium-34 
for the other-that licked the problem in jig time. Just 
one contribution to the development of accurate combat 
maneuvers, to be sure, but an excellent example of how con- 
centrated cooperation is functioning to insure that even 
the most minute part does its bit at the critical moment. 

Mallory's years of contact experience and "know how,' 
stimulated by war production demands, are furnishing 
innumerable solutions to perplexing problems of contacts 
and contact assemblies. Many of the applications devel- 
oped in the Victory effort have significance for the future. 

When you have contact problems, bring them to Mallory . 

P. R. MALLORY & CO., Inc. 
INDIANAPOLIS, INDIANA 

Cable Address - PELMALLO 

While the design is 

still in blueprint form 

CONSULT MALLORY 
for Contacts and 

Contact Assemble 

P.R. MALLORY S CO, Inc. 

MALLORY 
ELECTRICAL CONTACTS AND 

CONTACT ASSEMBLIES 
NON FERROUS ALLOYS 

POWDERED METAL ALLOYS 
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a Zoe 44' 
The characteristic you demand in a capacitor is long life. And in this 
all-important matter the record of Tobe Capacitors is an enviable one, 
with almost complete absence of "returns." 

Lasting stamina is built into Tobe Capacitors through every step in their 
manufacture and is cross-checked by frequent,'rigid inspections. Electrical 
ratings are always on the conservative side. Research is continuous in the 
search for an even better way, an even higher standard. 

Type DP Molded Paper Capacitor shown below is the first oil - 
impregnated condenser to be found physically and electrically inter- 
changeable with the majority of mica capacitors used in the by-pass and 
coupling circuits of radio and radar equipment. For the first time since 
its introduction we are now in position to accept immediate orders with 
prompt delivery assured. 

LONG LIFE ASSURED 

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

At 72° F.-50000 megohms or greater 
WORKING TEMPERATURE RANGE Minus 50° F. to plus 185° F. 

OPERATING FREQUENCY RANGE Upper limit 40 megacycles 
Q at one megacycle -25 or better 

POWER FACTOR At 1000 cycles-.005 to .006 
These capacitors meet Army and Navy requirements for immersion seal. 

itSCNMA 

O 

St 
' MASSAGN 

A SMALL PART IN VICTORY TODAY -A BIG PART IN INDUSTRY TOMORROW 

EDITORIAL CONTENTS AND _ARTICLES LISTED ON PAGE 4 
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More tube hours 
are going into battle 

Throuc z a series of design and construction develop- 
ments :ending to prolong normal operating life, we 
have increased the length of actual service that is being 
derived from each AMPEREX tube. Basically, our facili- 
ties are of laboratory type. And any measure of our war 
production, computed solely on the number of tubes 
manufactured, would not be a true indication of our total 
effort. 

We, at AMPEREX, have kept pace with numerical pro- 
ductior_ increases being registered thrcughout the nation. 
But we are infinitely more proud of our attainments in 
building longer life into our transmitting and rectifying 
tube designs. Each AMPEREX radio and radar tube is 
bringing extra hours of performance to equipment at the 
front. 

AMPEREX ELECTRONIC PRODUCTS 
79 WASHINGTON STREET BROOKLYN, NEW YORK 
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Hass off to the Sea Dogs ... these intrepid bluejackets 
who are making naval history! Tales of their courage, 
endurance and sacrifice will live long after the last gun 
is silenced and the sea is safe aga.n for all free men. 

They're the men who make possible the naval feats 
that are adding up to victory. They're the men who 
are at their posts when the cry of "Battle Stations!" is 

heard. They're the men who never lose hope or cour- 
age ... who carry out orders unquestioningly. As one 
young seaman so aptly expressed it-"They give you 
a tcugh job to do, and you do it. That's all." 

That's all. 

Like the bluejackets on a United States battleship 
who shot down 32 attacking Jap planes and later 
sank three Jap cruisers and or.e lestroyer. 

Or the seamen on the little U. S. Destroyer Laffey 
who bravely tackled four Jap warships, and fought 
until their last gun was silenced. 

Then there was the sailor who, lying on the blistering 
ck of the crippled aircraft carrier Hornet, with one 

_eg broken and the other shattered. tried to climb oil 

his stretc}.er to have another shot at the Japs. 

And the sea dogs who stood unhesitatingly behind 
Admiral Callaghan as he led :he erLiser San Fran- 
cisco right _nto a hell of fire between two lines of Jap 
warships, and then finished off a battleship, a cruiser 
and a destr:yer. 

That's our Navy ... youngsters, most of them ... the 
generation the old fellows called "sr oiled" and "soft." 

That's our Navy ... every mar -:e.:1( of them the 
finest exam; le of American maihoxd :his country has 
ever produced. 

That IDe may not let them dou:n, --omen Dubilier is 

using every minute of its thirty-thrée years of experi- 
ence and every facility at its disposal .o build capaci- 
tors that arc absolutely reliable-tlrr.' can be depended 
upon to stand up under tough treat neni and battle 
action. We are proud to think that C -D Capacitors. 
in all types of communication systems, are helping to 

guide the destinies of Arre`ica's great t!eels. 

A Tribute to the American Sailor 

CORNELL DUBILIER ELECTRIC CORPORATION, SOUTH PLAINFIELD, N. J. 

EDITORIAL CONTENTS AND ARTICLES LISTED ON PAGE 4 
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The "human element" so consistently mentioned 
as a necessary part of every great accomplishment, 
is exemplified in the high quality of Thordarson 
transformers. From engineering laboratory to 
final inspection, countless pairs of hands and 
minds work in harmony to bring about in each 
complete transformer a coordination of effort 
that makes for superb performance. 

ELECTRIC MFG. COMPANY 
500 WEST HURON ST., CHICAGO, ILL 
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1. Enemy planes rise 2. Radar sends out beam of ultra -high -frequency waves, reflected back 
from distort airfields. to instruments which defermöne planes' location, speed, and direction. 

The facts about 

RADAR 
"The whole history of Radar has 

been on example of successful 

collaboration between Allies on 

an international scale." 
THE NEW YORK TIMES, MAY 16 

Tais amazing electronic invention that 
locates distant planes and ships despite 
darkness and fog is a great co-operative 
achievement of Science and Industry. 

In this country and in the British Isles, 
over zoo° scientists and engineers, some 

working alone, some in the Army and 
the Navy, many in research laboratories 
of colleges and industrial firms, joined 
eagerly in the search for Radar knowledge. 

Team -work that succeeded. Once this 
electronic device had been perfected, in- 
dustry after industry rallied to the 
nation's call to manufacture Radar. 
General Electric is proud to have played 
a large part, with other manufacturers, 
in supplying to the Army and Navy this 
key weapon whose peacetime applica- 
tions hold so high a promise. 

As early as the Twenties, G -E engi- 
neers and scientists were developing the 
kind of high -frequency tubes, circuits 
and apparatus that make Radar possible. 
Thus long before 
Pearl Harbor, G.E. 
wwos able to build 
Radar equipment. 

3. Interceptor planes then surprise 
and destroy the ad,rancirg enemy. 

Post-war applications will be many. 
Radar will guard and guide the .flight of 
great commercial transports. Planes will 
land blind. Transoceanic liners will slip 
safely into fog -bound harbors - all with 
Radar detection equipment. 

In addition to Radar, General Electric 
is supplying to the Army, Navy, and Ma- 
rines radio transmitters, antennae and 
receivers, carrier -current equipment, all 
kinds of electronic measurement equip- 
ment, and monitors. Electronics Depart- 
ment,General Electric, Schenectady, N.Y. 

Tune in G I Electric's WORLD TODAY and 
hear the news from the men who see it happen, 
every evening except Sunday at 6:45 E.W.T. over 
C B S On Sunday evening (listen to the G -E 

Mazda Lamp program over N.B.C. network. 

GENERAL ELECTRIC 
62 B9 

G -E employees a. e now purchasing over $1.000.000 in War Bonds weedily 
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THESE TOUG H MONSTERS CAN'T MOVE WITHOUT THIS TINY TOUGH PART 

THE FORMICA INSLLATICN Ci4NX 

THE breaker arm found in the ignition 
system of every gasoline driven en- 

gine is generally made of Formica because 
Formica is light, strong, water resistant, 
wear resistant, temperature resistant, 
dielectric and can be machined precisely. 

specific gravity 1.34 
tensile strength 8000 
flexual strength 16,000 
compressive strength 34,000 
water absorption 1.3% 
dielectric constant 5.0 

Figures are for 
grades used for 
breaker arms. 
Other grades 
have different 
properties. 

These properties have made Formica 
valuable for many mechanical and 
electrical uses, and suggest many new 
peacetime applications. 

Other grades of Formica have special 
acid, alkali, and solvent resisting prop- 
erties for purposes where those qual- 
ities are important. 

ELECTRONIC INDUSTRIES July, 1943 
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OFFICIAL U. S. NAVY PHOTOGRAPH 

is an integral ntegral 
part of RADAR... 

THERE IS ONLY ONE MYCALEX 
A secret weapon stands guard. It keeps constant vigil along our shores, rides on the 

bridges of our battleships, watches faithfully over the skies and the seas. Darkness, rain, 
clouds, and storms cannot blind its sure stab for hostile aircraft and ships. RADAR locates 
enemy targets, measures the distances, points the swift annihilation of vandal raiders. 
Ultra -high frequency waves make possible this new miracle. The electronic age shrivels 
the forces of barbarism. 

MYCALEX plays its part in making this secret weapon available to aid us - plays its 
part in this as faithfully, as dependably, as in all other applications. There is scarcely a 
phase of the entire war program in which MYCALEX is not performing, as reliably as it 
has for more than a quarter century of peace -time services. Navy and Army approval is 
the reward for years of dependability, and the Mycalex Corporation of America has been 
labouring night and day since before Pearl Harbor to meet the needs of our armed forces. 

The return of peace will reveal new realities born of the blood and smoke of war, and 
MYCALEX will serve as always in these visions turned real. 

MYCALEX is not the name of a class of materials. MYCALEX is the registered trade - 
name for low -loss insulation manufactured only by the Mycalex Corporation of America 
in the Western Hemisphere. MYCALEX is specified by engineers because MYCALEX 
is required. There is only one MYCALEX. 

M6 iNrOw 
Trade Mark Reg. U. S. Pat. Off. 

MYCALEX CORPORATION OF AMERICA 
Exclusive Licensee under all patents of MYCALEX (PARENT) CO. Ltd. 

60 CLIFTON BOULEVARD CLIFTON, NEW JERSEY 

ELECTRONIC INDUSTRIES July, 1943 7 
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From this world headquarters for radio - 
electronic research flow new weapons, 
new discoveries and inventions vital to 
the winning of an Allied victory! 

TODAY, over RCA Laboratories, flies a new 
distinguished battleflag-the coveted Army - 

Nary "E" Award. 

One of the few laboratories in America to re- 
ceive this award, RCA is at once proud of this dis- 
tinction, and humbly aware of the responsibili- 
ties that it imposes. For much of the progress of 
the entire radio -electronic industry stems from 
the work done in these laboratories. 

It was perhaps with this thought in mind that 
-at the dedication of the RCA Laboratories in 
Princeton-the Chief Signal Officer of the Army 
called them "The Hidden Battlefront of Research." 

HIDDEN-because, for the duration of the war, this 
magnificent building of 150 separate laboratories 
must be closed to all but the scientists and re- 
search technicians who are working on radio - 
electronic instruments important to our military 
effort. 

BATTLEFRONT-because in the waging of modern 
warfare, radio -electronics is of first importance. It 
follows the flag and the fleet-locates the 'enemy- 
flashes urgent orders-safeguards the convoy- 
guides the bombers-directs the artillery-maneu- 
vers the tank. This science fights on every front. 

And when that certain day of Victory comes, 
RCA Laboratories will be devoted to the happier 
task of making our peacetime world richer, safer, 
more enjoyable and more productive-through 
new and finer products of radio, television and 
electronic research. 

OTHER SERVICES OF RCA WHICH HAVE EARNED OUR COUNTRY'S HIGHEST WARTIME AWARDS 

The Army -Navy "E" flag, with two stars, 
flies over the RCA Victor Division plant at 
Camden, New Jersey. 

The Army -Navy "E" flag, with one star, has 
been presented to the RCA Victor Division 
at Harrison, New Jersey. 

The Army -Navy "E" flag, with one star; also the U.S. Maritime Commission "M" Pennant 
and Victory Fleet Flag have been awarded to the Radiomarine Corporation of America in 
New York City. 

A Service 

Corporation o 

f 121, Radio America R C A 
WORLD HEADQUARTERS 

8 ELECTRONIC INDUSTRIES July, 1943 
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Nio° 

TYPICAL EXAMPLES OF D O E S N' T D R i fV K 
MYKROY APPLICATIONS 

Stand-off Insulators 
Variable condensers 

Tube and Crystal Sockets 
Mounting strips 

Structural supports 
for radio circuits 

Plug-in bases 

Insulated couplings 
Lead-in insulators 

Antenna reel insulators 
Motor generator 

brush ho ders 
Padding condenser supports 

High voltage arc shields 
Oscillator circuits 
fixed condensers 

Impregnated resistors 
Radio frequency coil forms 

Radio frequency 
panel assemblies 

Radio frequency switches 
Relay bases and arms 

One of the many reasons why MYKROY is a more efficient insulating material is that 
MYKROY is non -porous. Its superior mica and specially prepared glass are fused in 
intimate molecular contact. Hence, hydroscopic absorption and adsorption of oils, 
vapors or moisture are virtually nil. Surface treatment and impregnation are not 
needed. 

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

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

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

*ABSORPTION FACTOR .02% IN 48 HOURS 

MYKROY IS SUPPLIED IN SHEETS AND RODS . . . MACHINED OR MOLDED TO S3ECIFICATIONS 

MADE EXCLUSIVELY BY iEC 70 CLIFTON BOULEVARD CLIFTON, NEW JERSEY 
Chicago: 1917 NO. SPRINGFIELD AVENUE . TEL. Abcrry 4310 
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Standoff, bowl, and other special purpose 
insulators are available in wide range. Lapp 
is also equipped for production of many 
special assemblies, including porcelain or 
steatite, with all associated metal parts. 

Lapp porcelain water coils, porcelain pipe 
and fittings provide a means for cooling 
high -frequency tubes, without sludging. elimi- 
nating need for water changing or cleaning. 

LAPP 

CONDENSERS FOR INDUSTRIAL 

ELECTRONIC CIRCUITS For lump capacitance in any 
high -frequency circuit, Lapp gasfilled condensers save space, save power, 
save trouble-and use no mica. Available for use at any needed voltage 
rating and capacitance, they operate with practically zero loss, are puncture - 
proof, fail -proof and constant in capacitance under temperature variation. 
Above is Unit No. 26541, consisting of two No. 2$934 units. The assembly provides pivoting 
bus conductors, arranged so that the unity may be used singly, in series, or in parallel, provid- 
ing capacitance continuously variablefrom .0022 mf. to .022 mf. Each unit is rated at 200 amp., 
6500 volts, capacitance variable .0043 mf to .oir mf.;. the combination in series, 200 amp., 13,000 
volts, .0022 to .0055 mf.; in parallel, 4no amp., 6500 volts, .0086 to .022 mf. In the girl's hands 
is Unit No. 23722, rated at 50 amp., 7500 volts, capacitance .000045 mf. to .000075 mf, 
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Ay IMSNRING r HALLENGE is -Fe 

imaginai on is thí, ever-exeaad ng 

sciera+ a' e ectronics. 

From the labcrltories ar t2,çte s 

Rad Tvbes Limited 'n Toronto, 
Canada, :e 1924, came the fr.t A C. 

TL.be far ¿o.nesti: radios. 

We --tinte censorship postpones 
the znnwncement of our mew de- 
velo)men-r. in radio tube design. 
MeaiwFile, Rogers Radio Tubes 

are today wholly devoted to 
serving the armed forces in; the 

United Nations. 

ROGERS 
POWER TUBES 

ROGERS RADIO TLBES LIMITED TORONTO, CANADA 

ELECTRONIC 'NDUSTRIES July, 1943 13 
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hand it to you for a swell job ... to you 
Engineers and to you mer. and women who roll them off the assembly 
lines . . . fast and right. But our job is to KEEP 'em rolling. That 
means we have to be able to take things apart and put them together 
again ... in a hurry. So, one thing you can do to help us is to "button 
them up" with CLUTCH HEAD SCREWS. You see, CLUTCH HEADS operate 
with a standard type screwdriver, any time, anyw.lere ... and that's 
a break for us who have to work with ordinary tools. This special 
feature of screwdriver contrD1 in CLUTCH HEAD SCREWS is a time- 
saver and a life-saver when it comes to repairs and adjustments in the 
field. No worry, no hunting for special t Dols to fit the clutch; the good 
old trusty screwdriver does the business. Yet, with CLUTCH HEADS, you 
"on the line" have all the advantages of assembly bits for speed, safety, 
security, and ... the higher-ups will like this ... for low cost operation. 

CLUTCH HEAD SCREWS are 
contributing importantly to many 
phases of the war effort. They 
are available in Standard and 
Thread -forming types for every 
purpose ... the ONLY modern 
screw operative with assembly 
bit or standard type screwdriver. 

Not! the economy feature of 
this Center Pivot assembly 
bit br delivery of long unin- 
terr ipted service. No delay, 
no expense because a brief 
app-ication of end surface 
to a grinding wheel restores 
original maximum efficiency. 

UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 

14 ELECTRONIC INDUSTRIES Jus, 1943 
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"LELAND ELECTRIC REPORTING, SIR!" 
"Your order has been executed, sir, and Leland motors, gen- 
erators, dynamotors, alternators and voltage regulators have 
reported for duty. Installations have been made and are 
being made, to power field radio and phone equipment, air- 
plane instruments, automatic pilots, fathometers on ships, etc. 

Reports received, sir, indicate successful operation on elec- 
tronic equipment everywhere...on land...on sea...under the 
sea...and in the air. Any further orders, sir?" 

Yes, many Leland designs, some of them exclusively Leland, 
are serving in all branches, Army ...Navy... Air Services... 
Merchant Marine... Coast Guard. In fact, around 98% of the 
Leland output is being channeled for war duty-Leland's 
contribution in time of crisis. 

WAR DU Y MOTORS 

Lelard production largely 
earmarked for armed ser- 

vices, but 13 and engineers 
for consulioticn on post- 
war needs immediately 

available. 

SPECIAL LE_AND 
PIDWER INVERTER 

THE LELAND ELECTRIC COMPANY DAYTON, OHIO 
ELECTRONIC INDUSTRIES July, 1943 15 
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So that our guns will 
SHOOT SIM/CHI. 

Above: DuMont Type 233 cathode- ray oscil- 

lograph. Below: Typical oscillogram for a 

given powder sample, showing matrix of dots 

providing an accurate referente 
powder rgraprdiae 

system for 
hotographed, 

p 
per- 

manently P 

* Knobs set. Camera ready. Firing circuit closed. 
BANG! Yet no sound, smoke, damage, to upset the 
serenity of the lab atmosphere. But .. . 

Months later an American shell lands smack on the 
distant target. Precise powder charge has rounded 
out expert spotting, accurate calculations, fine gun - 
crew teamwork. To the growing consternation of our 
enemies, American marksmanship attains new heights 
of accuracy with its electronically -checked gun- 
powder. Specifically: 

DuMont Type 235 cathode-ray oscillograph is being 
used in conjunction with a closed -bomb method of 
powder testing. Signals for the oscillograph are gen- 
erated by the closed -powder -bomb. Potentials fur- 
nished by burning powder provide the horizontal and 
vertical deflection signals. Luminous dots electron- 
ically imposed on the short -persistence screen provide 
an accurate calibration means. The resultant combina- 
tion oscillogram is photographed for a permanent 
record. 

Thus each lot of powder, whether experimental or in 
production, is checked for vital burning qualities. Uni- 
formity is assured. Our gun crews can be confident 
that their powder charges are right. 

All of which is but another example of how DuMont 
specialists work with technicians in many different 
fields, in the application of cathode-ray technique. 

.* Submit your cathode-ray problem. 
Write for latest literature. 

ALLEN B. DU MONT 
LABORATORIES, Inc. 

Passaic New Jersey 
Cable Address: Wespexlin, New York 

16 ELECTRONIC INDUSTRIES July, 1943 
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MODEL 40-A 
20-250 Mc. 

MODEL 48-A 
200-500 Mc. 

MODEL 16-C 
50 Kc.-25 Mc. 

O 

ONE OF THREE 

FERRIS PLANTS 

BUILDING 

FERRIS 

INSTRUMENTS 

INSTRUMENTS 
Precision measurements at U.H.F. 
now made possible by new Ferris 
standard amplitude -modulated signal 
generators, substantially free from 
frequency modulation, including crys- 
tal controlled U.H.F. generators for 
frequency standards. 

Many new instruments for special ap- 
plication available. Let us have your 
problem. Possibly we may already 
have a design adaptable. 

MODEL 45-B 
75-150 Mc. 

Crystal Controlled 

ARMY - NAVY 

"E" AWARD 

December 11, 1942 

WRITE FOR NEW CATALOGUE SHOWING LATEST INSTRUMENTS ADDRESS 

FERRIS INSTRUMENT CORPORATION 
110 ELIA STREET 
BOON ON, NEW JERSEY 

ELECTRONIC INDUSTRIES July, 1943 17 
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IRC RESISTORS Send the Signal 
When trouble develops on a high voltage power 
line, time is of greatest essence. For in our fast- 
moving electro -mechanical age, minutes quickly 
translate themselves into countless man-hours. 
Communications go "dead" ... lights snuff out 
... vital production grinds to a sudden halt .. . 

and it's "taps" for a busy world. 

Another I RC Contribution 
Until comparatively few years ago, when power 
transmission interruptions occurred, 
it often required hours to locate the 
trouble. Today, thanks in part to 
the contribution of I R C research 
engineers, the point of disruption in 
any electrical circuit-whether power 
or communications-can readily be 
spotted in a matter of moments. 

fOR 

44, 

i 

PER 

ARIABLE 

Specially designed, IRC high voltage power re- 
sistors dependably dissipate the heavy loads and 
deliver the voltage required to operate trouble - 
signalling mechanisms. On receipt of signal, other 
instruments in which resistors play an important 
role accurately locate the point of disturbance 
within a few feet. 

Here at I R C we welcome-and usually solve- 
unusual problems in the field of resistance devices. 

And because I R C makes more 
types of resistance units, in more 
shapes, for more applications than 
any other manufacturer in the 

* world, many leading engineers 
ca make it a point to seek our un- 

biased counsel. There is no obliga- 
tion, of course. 

INTERNATIONAL RESISTANCE COMPANY 
425 N. BROAD STREET PHILADELPHIA 
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Mee your R r UBE ana 
EQUIPMENT DISTRIBUTOR! 

...'Round the Corner Supplier of Electronic Items to War Industry 
Need RCA Tubes and other electronic equipment 

in a hurry? 
Need "trade -wise" expediting on important material 

orders that require intelligent follow-through? 
Then get in touch with your 

dearest RCA Tube and Equip- 
ment Distributor today! Filling 
hurry -up priority orders-often 
from stock-is his business. If 
he hasn't got what you need, 
he'll know where to obtain it 
as fast as priorities permit. He 
knows the trade. He knows 
delivery conditions. Equally im- 

portanz, he knows the technical angles of the equip- 
ment that he sells. You'll find his technical help and 
suges:ions insaluible-and these, like his delivery 
facilities, pertain rot 

V TECHNICALLY -INFORMED SERVICE 

V NORMALLY LARGE STOCKS 

V FAST DELIVERIES 

INTELLIGENT EXPEDITING 

only to RCA Tubes and Equip- 
ment, but to countless other 
related electronic items pro- 
duced by many other manufac- 
turers as well. 

There are over 300 of these 
RCA Distributors throughout 
the United States to serve you. 
If you do not already Itnow 
the one nearest you, list 
will gladly be sent on request. 

RCA ELEC ON TUBES 
RCA Victor Division, RADIO CORPORATION OF AMERICA, Camden, N. J. 
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SOME TIME AGO I retired, just a good, 

old fashioned, real -American retire- 

ment ... thought I had served my 

time and done my share. 

When the war started I went back to 

work ... a good tool maker can do 

a lot to help lick those fellows, you 

know. And it is fun to work for my 

boy. I'm proud of him and proud of 

America that makes men like him 

possible. He had the same start I 

had only now he owns this shop. 

And that is one of the things we 

are all fighting for-to preserve that 

American FREEDOM of opportunity. 

Pardon me, I've got work to do now. 

When the war's over look me up- 
on the front porch. 

"MY BOY OWNS 

THIS PLACE!" 

EUY MORE BONIS! 
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Only one American in many thousands 
is privileged to wear the "E" pin, symbolic 
of high achievement on the production 
front. It symbolizes skill and determina- 
tion above and beyond the high average 
standard set by American Industry. > > > The 
men and women of Connecticut Telephone 
& Electric Division have been honored by 

the Army -Navy Production Award twice 
in a period of six months. This symbol 

THE SKILL .0 THE WILL 

... is3dre and ictoncvviaia 

of a job being well done in the cause of 
Victory is evidence, too, of what may be 

expected when the war is won. > > > The 
manufacturer seeking cooperation in 
product engineering and improvement, 
the development of production control, or 
any problem involving the application of 
advanced electrical or electronic knowl- 
edge, is cordially invited to discuss the 
matter with our engineering staff. 

N 
CONNECTICUT TELEPHONE & ELECTRIC DIVISION 

MERIDEN 
NEAT 

MM/CAN 

N USTRIES // ..e. 

CONN. 

Q 1943 G.A.I., Inc., Meriden, Conn. 

D E S I G N, ENGINEERING & PRODUCTION 
OF PRECISION ELECTRICAL EQUIPMENT 
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MAGNAVOX SAVED 

YOUR GOVERNMENT 

EIGHT MILLION DOLLARS 

EXCERPTS from Ford Motor Company's broadcast, 

"Watch the World Go By," April 5, 1943, in which 

Earl Godwin paid respects to American free enterprise. 

"Take the folks at the Magnavox Company of Fort 

Wayne, Indiana ... that before the war made superbly - 

toned radio -phonograph combinations. Today they're 

building Solenoid firing controls for aircraft -mounted 

machine guns for Ford -built Liberator bombers and 

Army and Navy planes ...Within fifteen days of the 

time Uncle Sam asked Magnavox for these controls, 

working models were completed and firing tests fur- 

nished. Thirty more days and the controls were being 

turned out ... Increased firing pressure 180%, de- 

creased weight 18% and reduced battery drain 50%, 
and the mass production techniques developed by 

M0 

Magnavox have saved the government approximately 
eight million dollars in manufacturing costs." 

We are making equipment for Army, Navy, Coast 

Guard, Marine Corps and Maritime Commission, in 

our new six acre factory, on prime and sub -contracts. 

Facilities for additional contracts become available 
from time to time. Write, wire or phone The Magnavox 
Company, Fort Wayne, Indiana. 

The skill and craftsmanship which won 
for Magnavox the first Navy "E" award 

(and two White Star Renewal Citations) among radio 

receiver manufacturers, have served the radio indus- 

try capably for a span of thirty-two years. 

navox 
THE GREAT VOICE OF RADIO 

COMMUNICATION AND ELECTRONIC EQUIPMENT 

22 ELECTRONIC INDUSTRIES July, 1943 

www.americanradiohistory.com



Their guns were loadéd and aimed... yet 

ELECTRONICS FIRED 
THE FIRST SHOT 

At many points where our boys landed along the North 
African coast there was little, if any, resistance because 
electronics had already won the day. By short wave radio 
America's motives had been made clear. Days of fighting 
were avoided. Thousands of lives were saved. 

Distinguished service on many fronts has won the 
electronic tube a place among the great weapons of 
modern warfare. Yes,elecrronic tubes can, gh!!.r And 
to supply these ñghcieg tubes fcr our fighting farces 
the men and women cif Na:ional Union have doubled 
and redoubled produc- ion. We know the day is com- 
ing when these tubes and tEe knowledge which builds 
them will be reconverted to the needs of peace. In 

On Sunday, November 8, 
in North Africa, the sound 
which broke the peaceful still- 
ness of that eventful night was 
not the booming of allied guns, 
nor the throbbing engines of 
countless landing barges. It was 
a VOICE - the friendly voice 
of the President of the United 
States saying "We come among 
you to repulse the cruel invaders 
-Have faith in our words- 
Help us where you are able." 

NationalUnion's plans for this newage of electronics, 
'here is to be a comprehensive industrial service ... 
:o aid engineers and production men in applying the 
miracle of electronics to their production, testing and 
Dackaging processes. Today, to the extent that pres- 
ent war work will permit, National Union invites 
:onsultation with producers of war goods regarding 
-heir electronic tube problems. 

NATIONAL UNION RADIO CORPORATION NEWARK, NEW JERSEY LANSDALE, PA. 

NATIONAL UNION 
RADIO AND 

C TELECTRON 

. 

ransmitting 
: 

Tubes Cathode Ray Tube eceiving Tubes Special Purpose Tubes Condensers 
olume Controls Photo Electric Cells Exciter Lamps Panel Lamps Flashlight Bulbs 

4 
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E I j8q8 

HROUGH the growth years of the communica- 
tions industry in all its phases, the pioneers have 

depended upon equipment of Bunnell design and man- 
ufacture. Today the industry broadens its horizons; 

its developments will revolutionize untold hundreds 
of industrial processes. Again the pioneers will look 

to the technical assistance of the Bunnell Engineer- 
ing Group. Their experience is at your disposal. 

MBUNNELL 
Ci 

o 
GENERAL OFFICES: 215 Fulton St., New York City FACTORIES at Brooklyn, N.Y. 

5eáz7nínq enyrnetá and eYfianrrfacfrttetó o 
ELECTRONIC INDUSTRIAL DEVICES * INDUSTRIAL RECTIFIERS 
HIGH POWER RADIO FREQUENCY GENERATORS * TRANSMITTERS 

RECEIVERS * AUTOMATIC TELEGRAPH EQUIPMENT 
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ON GUARD AGAINST SABOTAGE! 

ELECTRONIC TUBES AID PLANT PROTECTION 
America's war production plants are carefully 

guarded ... night and day electronic tubes 

guard against intrusion. Units that transmit 

a virtually invisible light beam are powered 

by tubes that are constantly on the job .. . 

guarding against sabotage! ... Raytheon's 

experience during its war time production of 

tubes for our armed forces will prove an in- 

valuable factor when these new developments 

can be released for general domestic uses. 

RAYTHION 
Raytheon Manufacturing Company 

Waltham and Newton, Massachusetts 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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e 
OF THE WORLD 

WILL BE THE REALITY 
OF TOMORROW 

American industry is working . . . and 
working hard ... to keep the light of Liberty burning 
bright; not only for Americans, but for all men. 
Electronic Corporation of America realizes that the 
war is not yet won, but believes that it is not too early 
to make plans for the peace to come. 

Electronic Corporation of America is now engaged 
in 100% war production of electronic devices and 
equipment ... and is pledged to continue the all-out 
effort 'till the world is swept clean of Nazism. Then, 
but not until then, the whole world will 
know the direct benefits of American 
productive genius and engineering 
know-how in the field of electronics. 

"Buy More-AND MORE-War Bonds" 

The engineering skill and modern mass produc- 
tion methods of ECA can supply electronic devices 
and equipment in quantities to manufacturers and 
government agencies. Your inquiries are invited. 

,IECTRONIECH C CORPORATION OFAMEflI° 

"LET'S WIN THE WAR NOW.. 
WITH THE UTMOST IN PRODUCTION." 

ELECTRONIC CORPORATION OF AMERICA 
45 WEST 18th STREET, NEW YORK CITY . . . PHONE WATkins 9-1870 
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ONE OF A SERIES OF ADVERTISEMENTS SHOWING DeJUR PRECISION PRODUCTS IN ACTION ON THE HOME FRONT 

IN GOOD WORKs ORDER . 

,, 
5 6 

I4 
..t. 0(9 15 t8 21 9 ? iò 

2q 9 "p **} 
36 5 6 7 27 ip e i 

ELECTRONIC 
9 g 

i 
"O 

VOLTMETER i 
OHMMETER 

ipC 

America is watched over by people ..."little people" ... the policeman, the druggist, the 

shopkeeper, the repairman and so on. Bulking large in the life of the community these 

days is the radio serviceman ... he's got to keep present sets operating for the duration. 

Because his must be dependable equipment, you'll find that a DeJur Meter is the heart 

of his sensitive testing and checking apparatus. He has learned from long and con- 

stant use that this meter is consistently accurate, that it can take a lot of punishment, 

and that it can save precious time by enabling him to get to the bottom of the trouble 

immediately. For the fine job that the Radio Servicemen are doing in wartime America, 

the needle of the DeJur Meter points with pride. 

KEEP BUYING WAR BONDS AND STAMPS 

Awarded for Excellence in Pro- 

duction and Quality of Material 

le-fineomrprevieeri 
SHELTON, CONNECTICUT 

treet, New York City CANADIAN SALES OFFICE: 560 King Street West, Toronto NEW YORK PLANT : 99 Hudson S 
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Not an easy one .. . 

From guarding the law to-yes-delivering babies, a policeman's life is 
not an easy one. Needed in a thousand different places at one time, his head 
must remain cool, and his orders must be transmitted quickly, clearly and 
undistorted by any adjacent noises. 

Here, then, is another vital postwar use for Electro -Voice Microphones. 
It is impossible now to estimate the "good" which will be accomplished with 
the new Electro -Voice communication microphones for police applications. 
They are, we believe, incomparable from the standpoint of articulation 
(we can't tell you the percentage and you wouldn't believe it if we did I) 
level, reduction of background noise, stability, weight and size. 

If you are a contractor, directly serving the war, and are in need of this 
newest Electro -Voice, we'll gladly send you full particulars. Meanwhile, if 
your limited quantity needs may be filled by any of our Standard Model 
Microphones, with or without modifications, contact your local radio parts 
distributor. He can help solve your problems and speed your smaller orders. 

Note: Any model Electro -Voice Microphone maybe submitted to 
your local supplier for TEST and REPAIR at our factory. - MICROPHONES 

ELECTRO -VOICE MANUFACTURING CO., Inc. 1239 SOUTH BEND AVENUE SOUTH BEND, INDIANA 
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ERIE I/MS dated CERAJI.PJCONS 

for 
MODERN ELECTRONIC DESIGNS . 

RIE 

CERAMIC 
INSULATING CASE 

SILVER 
ELECTRODE 

MOISTURE PROOF 
BONDING CEMENT 

SILVER CERAMIC 
ELECTRODE DIELECTRIC 

SOLDERED 
CAP 

THE modern trend toward more compact 
electronic assemblies necessitates the 

use of insulated components. Fully appre- 
ciating the inherent advantages of insu- 
lated components, we have concentrated 
on the production of Insulated Ceramicons, 
since we first introduced ceramic conden- 
sers in this country nearly seven years ago. 

Details of construction are shown in 
cross sectional drawing above. The ceramic 
case is sealed with a resin -bonded cement 
and unit is vacuum -impregnated with a 
specially developed wax. These units pos- 
sess greater mechanical strength, provide 
better protection against humidity, a more 
direct and uniform electrical path, and can 
be located anywhere in the chassis regard- 
less of proximity of other components. 

Erie Insulated Ceramicons are made 
in nine temperature coefficients ranging 
from +100 parts per million per °C to 
-750 parts per million per °C, and in 
capacities up to 375 mmf in the latter 
temperature coefficient. Erie "Hi -K" 
Ceramicons are made in insulated styles 
up to 5,000 mmf. Where choice of capaci- 
tors lies within these ranges, the use of 
Insulated Ceramicons is advantageous. 

For greater protection and better de- 
sign, specify Erie Insulated Ceramicons 
when available capacities meet your 
requirements. 

For complete information covering 
operating characteristics of Erie Insulated 
Ceramicons write for data sheet. 

ERIE RESISTOR CORP ERIE, PA. LONDON, ENGLAND TORONTO, CANADA. 
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EASTERN PLANT NO. 1 

MIDWESTERN PLANT NO.3 

27 
To beat the band of Axis bandits, three Solar facto- 
ries are now operating "round the clock". The men 
and women of Eastern Plants 1 and 2 were told 
"Well Done" by the Army and Navy; they proudly 
wear the Army -Navy "E". 

The Midwestern Plant has just started production; 

...ONE PURPOSE 

the men and women of this modern air-conditioned 
factory are ready to help you speed the day of Victory. 

If your capacitor or filter problem is made ours, 
you can be certain of "Quality Above All". 

Solar Manufacturing Corporation, General Offices: 
Bayonne, New Jersey. 

CAPACITORS 

® 3761 

CAPACITORS and RADIO N O I S E- S U P P R E.S S I,Q N FILTERS www.americanradiohistory.com
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CRYSTAL HEADQUARTERS 
Behind the volume production of James 
Knights Crystals stands a background of spe- 
cialized experience nearly as old as radio 
itself. The service of James Knights Crystals 
in thousands of vital battlefront positions is 

a tribute to the modern and carefully engin- 
eered facilities which produce them. If you 
have an essential Crystal problem, these 
dependable facilities are at your command. 

....Phone 65 

The JAMES KNIGHTS Co. 
SANDWICH, ILLINOIS 

KNIGHTS 

Any Type, 
Cut or 
Frequency 

PRECISION CUTTERS OF QUARTZ 
FOR RADIO AND OPTICAL USES 

32 
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AMERICAN MEN and AMERICAN SHIPS 
are equal to any occasion... 

Amertran 
Trassf°rm- 

Reacto1s 
and 

ers, 
Rectifiers 

are v 

control, d 
in Radar, 

fir3 

;earchligh: 
control, 

communicctions 

and 

applications. 

PIONEER MANUFACTURER OF 

TRANSFORMERS, REACTORS AND RECTIFIERS 

FOR ELECTRONICS AND POWER TRANSMISSION 

IN THE beginning the enemy 
had a field day. But it's 

the end of a war that deter- 
mines the victor. 

Already, the United States 
Navy has proven that it is 

master of the best the Ails 
can produce. That goes for 
personnel, for ships and for 
equipment. 

Take Radar, for example. 
Only a nation of the greatest 
inventiveness and highest 
technical development could 

OFFICIAL U. f. NAVY PHOTO 

kas -e produced the quality d 
Radar equipment that helpe] 
to smash the Jap at Midway. 
Coral Sea and elsewhere. 

We contemplate the future 
of the war and of our Coun- 
try wit:i complete confidence. 
Our Armed Forces, assisted 
by American technical knowl- 
edge and industry, will win 
in the end. 

AMERICAN 
TRANSFORMER COMPANY 

178 EMMET STREET, NEWARK, N. J. 

AME RIRA N 
MANUFACTURING S1,1{E 1901 AT NEWARK, N. J. 
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TRIPLETT 
THESE PHOTOGRAPHIC REPRODUCTIONE ARE THREE-QUARTER SIZE 

MODEL 437 -JP 

Masai m Service in Minimum Space 

TitiPI,ETT Z INSTRUMENTS 

Precision performance by new thin instrument with 
standard Triplett movement housed in either metal 
or molded case. No projecting base; wider shroud 
to strengthen face; simplified zero adjustment; 
balanced bridge support; metal bridges at both 
ends; doubly supported core. For "Precision in 
limited space" write for Triplett Thin Line Bulletin. 

34 

MODEL 172 

FRE QA.1EN Y 

SIMPLE 
INSTALLATION 

DIAGRANS 

Mode 437-J P Model 372 

The Triplett Combat Line 
New Answers to specialized needs cf War: Produc- 
tion Speed-up and Standaadizatiol; Performance 
under :he Stress and Vitrations of Combat Service. 

Model 137 J P-A rectangular line o' meters to meet 
dimensions shown (see diagram). Wide-open scale for 
maximum readability. Complete coverage AC -DC 
Voltmeters, Ammeters and Wattmeters. Magnetic or 
static shielding provided on order. Molded Plastic 
Case .` i maximum protection in high voltage cir_uits. 
Pivots, Jewels and other component Farts desigred to 
meet severe vibration requirements. 
Model 372-Frequency Meler-"All-American make" 
Vibrakiig Reed Frequency Me:er. Maximum readabil- 
ity by grouping of Reeds. Range -Frequency -Voltage 
to meet specific requirements.. Protected against ex- 
cessive panel vibration. In standard 3 inch mounting 
or on special order in any cataloged Triplett Case. 

A WORD ABOUT CELIVERIES 
Platural}y deliveries are subj c to ne=scary priority 
r_gulatirns. We urge prompt fl ng of orders for deliv- 
ery as -ay be consistent with America's War effort. 

TRIPLET- ELECTRICAL INSTRUMENT CC. 
BLUFFTON, OHIO 
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THE AMERICAN WAY IS FOR ALL TO SAY..."TAKE MORE THAN 10% EVERY PAYDAY" 

, 

The Army -Navy "E" Award 
conferred upon the J. P. Seeburg 

Corporation for outstanding production 
of War Materials in each of 

* its Four Plants 

honor [1 9[neerely appreciated óy each an/ every 

one oé us, and L1 accepted with 1o4er eGnlLderatLGn 

oé the it eater relj2Gn1L4LLLtLe9 it Gte!?2lcnGíl. 

J. P. SEEBURG CORPORATION 

SIDE NE 

Makers of Fine 

Musical Instruments 

Since 1902... 

J. P. SEEBURG CORPORATION * CHICAGO, ILLINOIS 

AIR CRAFT RADAR * AIR CRAFT CONTADAS TANN COMMUNICATION EQUIPMENT * AVIATION TRAINING DEVICES* AIR CRAFT GUN TARRED EQUIPMENT AIR CRAFT TRANSMITTER EQUIPMENT 
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Known for the Service They Give! 
Back of FAST capacitor service lies a 
quarter of a century of engineering skill 
and manufacturing technique. Back of 
FAST capacitor performance is intense 
scientific research in the chemistry of 
raw materials and in dielectrics. From 
such a background flows FAST quality, 
precision exactness, product uniformity 

A STANDARD OR SPECIAL UNITS 
)4 TO MEET EVERY NEED e e e 

FAST Condensers and Capacitors are produced in 
many types and sizes, in standard and special designs, 
for a great variety of electronic and electrical applica- 
Lions in war and industry. Paper Capacitors-Oil or 
Wax impregnated-Rectangular or Tubular-in sizes 
from the smallest to the largest. Units specially engi- 
neered or built to government specifications including 
thermal cycle and salt water immersion tests. 

... so vital in every phase of the war. 
And just as FAST engineers are today 

bending every effort for military victory... 
so, too, they will be ready to serve peace- 
time needs tomorrow ... fortified with 
the plus -experience born of war. FAST 
engineering aid is at your service ...when- 
ever capacitor problems trouble you. 

11 

Capacitor Specialists for 23 Years 
3129 North Crawford Avenue, Chicago 

Canadian Representatives: Beaupre Engineering Works Reg'd. 
2101 Bennett Avenue, Montreal, for Power Factor Correction 

J. R. Longstaffe, Ltd., 143 Berkeley Street, Toronto, for Special Applications 
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WHERE SKILLED HANDS REFLECT THE HIGH STANDARDS OF EXCELLENCE OF SLATER PRODUCTS 

S]rAvJnE] ]E1L]E4cw]Iu[C N1[FG. COK, BROOKLYN, NEW YORK 
MANUFACTURERS OF PRECISION ELECTRONIC TUBES AND INCANDESCENT STREET LIGHTING LAMPS 
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Here's design help on pogiegg 

Airirap6 

Proper functioning of sensitive radio parts in the rarified 

atmosphere and sub -zero temperatures encountered at high al- 

titudes has been a troublesome problem. Westinghouse engineers 
have co-operated with many designers to work out a variety 

of solutions, of which the accompanying illustrations are 

typical examples. 

Perhaps these are directly applicable to your problem; or it 

may be that yours is completely different. In either case, trained 
and experienced Westinghouse representatives are ready to help 

you; call them today. Westinghouse Electric & Manufacturing 

Company, Dept. 7-N, East Pittsburgh, Pennsylvania. J-94566 

Tuffernell polymerizing potting com- 
pound. A new material that does not 
melt. Has negligible coefficient of ex- 
pansion, maintains flexibility at -40°C 
and offers good moisture resisting 
and electrical characteristics. 

Battery heater for installation between 
cells to maintain 65°-70° temperature, 
for maximum battery efficiency. 

High altitude carbon brushes, elimi- 
nating excessive wear and providing 
dependable d -c power under severe 
high altitude conditions. 

Solder seal bushings for transformers, 
condensers, vibrators, antennas. 

Westinhouse 
38 

PLANTS IN 25 CITIES...OFFICES EVERYWHERE 
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Reliability * BUILT IN* 
for The Nerve Centers of Air Lines 

The dependability of Wilcox equipment has been proved in use by 
leading air lines. Today, the entire output of Wilcox factories goes to 
military needs. Wilcox was chosen to help win the war by "building 
in" reliability for vital communications. When the war is over, Wilcox 
facilities will be ready to keep pace with a greater air -borne world. 

Wilcox Installations. Photo, courtesy American Airlines 

There MUST Be Dependable Communications 

Communication Receivers 

Aircraft Radio 

Airline Radio Equipment 

Transmitting Equipment eit!) 
WILCOX ELECTRIC 

COMPANY 
Quality Manufacturing of Radio Equipment 
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MNY TIMES every day "surprise attacks" oc- 
cur along your power line. Some heavy user 
momentarily stops operation. A sudden over 
voltage slams like lightning into delicate ma- 
chines, precision tools or precious vacuum tubes. 
You can't see these blitz attacks but you can't 
escape seeing the results -higher percentage of 
rejections, damage to sensitive instruments, pre- 
mature failure of expensive electronic tubes. 

Every unit, however small, is responsible for its 
own security. This cardinal rule of combat ap- 
plies in production too. That is why, everywhere 
in industry, you will find SOLA CONSTANT VOLT- 
AGE TRANSFORMERS on duty at important "out - 
guard" posts. 

Sola "CVs" are especially designed to protect 
against surprise overload assaults. They will ab- 

sorb voltage sags and surges as great as 30%- 
and still feed constant, rated voltage to your 
machines. Sturdy Sola sentinels ask no relief. 
Day and night, without care or supervision, they 
stick to their posts-instantaneous in action, 
without moving parts, self -protecting against 
short circuit. 

Many vital points in your production system 
are vulnerable to attack. Secure them with Sola 
"CVs". SOLA CONSTANT VOLTAGE TRANSFORM- 
ERS are built in standard units from 10VA to 
13KVA capacity, or in special units to your 
specifications. 

Note to Industrial Executives: The problems solved 
by Sola "CV" transformers in other plants and products 
may have an exact counterpart in your own. Find out. Ask 
for bulletin 10CV-74. 

Constant Poltage Transformers 
r 

, onsformers for: Constant Voltage Cold Cathode Lighting Mercury Lamps Series Lighting Fluorescent Lighting X -Ray Equipment Luminous Tube Signs 

Oil Burner Ignition Radio Power Controls Signal Systems Door Bells and Chimes etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago, III. 
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BUT OUR FEET ARE ON THE GROUND 

Here at Tung -Sol we are doing a lot of looking ahead 
to the wonderful new post-war world. We see new com- 
forts and pleasures in the home ... improved manufac- 
turing methods in industry ... great advancements in 
medicine and in communications ... all brought about 
by the science of electronics. 

But our feet are on the ground. We know that most 
of the future benefits to be derived from electronics 
will result from the improvement of devices and 

equipment already in existence, and we are doing 
some very realistic work and planning to bring about 
these changes. 

'When the war is won we will have ready a greater vastly 
improved line of Tung -Sol tubes for transmission, recep- 
tion and amplification. Our staff of research engineers, 
with their knowledge of war -time advancements in elec- 
tronics, will be available to help you make your post-war 
products better. 

TUNG SOL 
RADIO TUBES 

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

"Enemy raider sighted 

-- due North!" 

They work together better ... 
because they can talk together 

IT&T 

The streaking 
Reconnaissance plane 
Can't wait 
Until its wheels touch 
The lifting flat top 
To tell its news .. . 

While still 
Only a growing shape 
Over the horizon 
This homing eagle 
Calls to the mother ship .. . 

Summons its brother warbirds 
To the kill .. . 

By radio. 

In a matter of minutes 
The whole angry brood 
Will swarm down 
And polish off 
The fleeing cruiser that 

Just a few seconds before 
Was a threat 
To our bridge of ships... 
Seconds count 
In this thundering war 
Of time and teamwork .. . 

And seconds are saved 
By the radiotelephone. 

Today, modern radio equipment 
Designed and manufactured 
By I.T.&T. associate companies 
Is helping Uncle Sam's fighting forces 
Work together 
On land, sea, and in the air .. 
Tomorrow, the broad experience 
Of I.T.&T. 
In the field of communications 
Will help men build 
A better world. 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 67 Broad St.,'New York, N. Y. 

ê(anufacturing Associate: 

FEDERAL TELEPHONE AND RADIO CORPORATION 
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Representatives 
R. W. Farris 

127 E. Thirty-first St. 
Kansas City, Mo. 

Phone: LOgan 0234 
Frank A. Emmet Co. 
2837 W. Pico Blvd. 

Los Angeles, Calif. 

Branch Offices 
S. J. Hutchinson, Jr. 

401 N. Broad St. 
Philadelphia, Pa. 

Phone: Walnut 5389 
In Canada: 

C. C. Meredith ó Co. 
Streetsville, Ontario 

... who use Variable Resistors 
The products of the Chicago Telephone Supply Company 
have been standard for high quality and fine workmanship 
throughout the world for -46 years. Chicago Telephone 
Supply has specialized in variable resistors (carbon and 
wire wound) for 15 years and production of them in the 
last peacetime year exceeded 14 million. Wartime produc- 
tion must remain a military secret but Chicago Telephone 
Supply will continue to serve the electronic industries with 
the quality workmanship and the service that customers 
have grown accustomed to during the years. 

Chicago Telephone Supply facilities are also being used 
to produce plugs, jacks, switches (separate and in combi- 
nation with variable resistors), and inquiries are invited 
from manufacturers on these or similar items. Chicago 
Telephone Supply stands ready to serve you in your plans 
for the present and the future. 

Plugs Lacks Switches Telephone Generators 
Variable Resistors and Ringers 

CHICAGO TELEPHONE SUPPLY 
ampai2tfi 

ELKIIART * INDIANA 
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MICAMOLDS POSITIVE 

Assures Dependable 

Oil Impregnated Capacitors 

Manufacturers who use Micamold Oil Impregnated Paper Capacitors 

are assured that they are thoroughly leak -proofed at our factory. 

This is done by means of our positive "Leak Detector" .. . 

an ingenious silent watchman which definitely 

points out any leaks or defects. It must 

before it leaves the plant. Micamold 

dependability is a factor you cannot 

afford to overlook. Communicate 

immediately ... and we'll send 

a representative to discuss 

your capacitor problems. 

pgE z dyM2e.« Sa.geld 

be "true" 

Remember... 
There's a Micamold 

Capacitor for Every 

Communications and 

Electronic Application: 

MOLDED PAPER CAPACITORS 

DRY ELECTROLYTIC CAPACITORS 

MOLDED WIRE WOUND RESISTORS 

OIL IMPREGNATED PAPER CAPACITORS 

RECEIVING AND TRANSMITTING MICA CAPACITORS 

MICAMOLD RADIO CORPORATION 
44 

1087 FLUSHING AVE. 

BZOOKiYN, N. Y. 
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Many men with a sound background 

in radio are looking forward to tele- 

vision as the next great industry to 

present outstanding opportunities. 

Television techniques have ad- 

vanced a long way since modern elec- 

tronic television was demonstrated in 
the then small Farnsworth laboratory 

17 years ago. Farnsworth's original Dis- 

sector Tube, cathode ray tubes, circuits, 

synchronizing devices - all the orig- 

inal equipment - have been perfected. 
Electronic television has grown up .. . 

at war's end, television is confidently 

expected to rapidly become a major 
influence in the world. 

Ever since Farnsworth experiments 
created electronic television, our re- 

search has stressed both electronic 

tubes and circuits, for the correlated 

development of both proves more fruit- 
ful of results. 

Our primary interest has always 

been television and allied electronic 

development. Farnsworth, pioneer of 

electronic television, continues in this 

field during wartime. Our current pro- 

duction is entirely military, of course. 

But after Victory, we'll be ready to help 

you with your television problems. 

PARNS WORTH 
wPELEVISION 

Farnsworth Television & Radio 
Corporation, Fort Wayne, Indiana. 
Manufacturers of Radio and Televi- 
sion Transmitters and Receivers; 
Aircraft Radio Equipment; the Farns- 
worth Dissector Tube; the Capehart, 
the Capehart-Panamuse, and the 
Farnsworth Phonograph -Radios. 
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INSTRUMENTS 
Pte.ao Inettuments. vital to all Comm - 

catione, must depend upon accurately Merle, 

positively balanced Painter Culotta. Today 

Precision Tube Compsny supplies this tugh 

grade Aluminum nllcq Prenler Tubing tc 

out B0'" of the lesls:rnteni. Manufacturers 

is this fate Lend. There mt..st 1:.e a ruasan. 

AIRCRATT 
Acts a! Climb. Air Speed end medlar Alt. 
resit lustrurmebis depend for Iht-le amrcle 
meat mendº upon the ameuat al air 
postal.; through a predetermined length of 

formed tubing. Pre: ision Tube CCro ou'r s 

new method or manufacture steps up 

production 880?',. 

ELECTRONICS 
Metal Shielded Wire - Iceu-nled wires 
shielded with Seamless Aluminum .r Copper 
Tubingg--oflen the only posiive protection 
against Mnistére, Stec -timid Interference and 
Mecfraniml damage. It is a buST for de.. 
pendable Electronic Equipment 

cannot 
w.. a toil. 

be tolerated. 'Made it u wide 
variety o. size. -nd combination&. 

Geographically and mechanically mer today are mare fully aware of 
"spherical importance" than ever before. 

New concepts of spherical distances cre reshaping Arorld strategy and 
geography --au' of most mportance is spherical accuracy upon which the 
lives and desrinies of all nations-all men-depend. 

We at Precision Tube Co. are specialists in spherical accuracy. A u- 
minum, brass, copper and nickel tubing manufactured to clo.ee 
tolerances. Metal Shielcled Wire for electronic and -Radar devices. 
Precision Tubing for electrical instruments of all types. 

Our facilities and engineering department are at _¡ isposal. 

SPECIALISTS IN ACCURATELY DRAWN TUBING AND METAL SHIELDED WIRE 
Factory: 3824-26-28 TERRACE STREET PHILADELPHIA, PA. 
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EVERY TYFE OF CRYSTAL 
is now avail-±ie in quantity. T1 e are in excess 
of the needs of wax 

ANY TYPE OF CUT OR FREQUENCY 
is now ross_hle thru the sdvanc=s rzade in 
manufacttring techz_ques and facilities. 

YOUR NEEDS-LARGE OR SMALL 
will get imm. dime action in our Special Crystal 
Service D_vis.on. 

PHONE PLYMOUTH C[NLIANA) 33 
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To see and hear beyond the beyond 

Our eyes and ears are the advance guards 

of our mind's march forward. Whatever 

widens the horizons of human vision and 

hearing, reveals new vistas of knowl- 

edge. So our chosen work for more 

than forty years has been explora- 

tion of uncharted realms of sight 

and sound. Starting with the 

humble incandescent lamp, 

progressing to radio and elec- 

tronic tubes, fluorescent 

lamps and equipment, we are 

today busy with ventures 

which are contributing vitally 

to the winning of the war. 

And important as these may 

be to Victory, their full 

flower will come as en- 

during boons to better 

living in the years be- 

yond. How could any- 

one, glimpsing the rich promise 

of the future, be content to do each 

day's work with a firm resolve to 

maintain anything less than the highest 

standards known! 

SYLVANIA ELECTRIC PRODUCTS INC., EMPORIUM, PA. 

MAKERS OF INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTUF'ESAND ACCESSORIES, RADIO TUBES, CATHODE RAY TUBES AND ELECTRONIC DEVICES 

VITAL TO VICTORY is the ever-increasing number of electronic 

devices that miraculously bridge the gap between man and 

the machine tool in war industry. Electronic contributions to 

technology make inspection and processing mo,e autcmctic and 

foolproof. From long experience, Sylvania has developed and 

applied electronic tubes to industrial as well as military uses. 
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Export: 100 VARICK Si., N. Y. C. Cable 

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

Stepped up production output 500% 
for our Armed Forces. 

Increased production floor space 
300%. 

Sought, hired, trained, and put to 
work additional workers-a 300% in- 
crease in productive personnel. 

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

And-doing more and more; grow- 
ing week by week! 

Be it tiny "postage -stamp" mica capacitor or large stack -mounting 

unit-regardless, it's a precision product when it bears the Aerovox 

name. 
Only the finest ruby mica is used. Each piece is individually 

gauged and inspected. Uniform thickness means meeting still 

closer capacitance tolerances. Also, sections are of exceptionally 

uniform capacitance, vitally essential for those high -voltage series - 

stack capacitors. Meanwhile, the selection of perfect mica sheets ac- 

counts for that extra -generous safety factor so characteristic of ALL 

Aerovox capacitors. 
Our new Transmitting Capacitor Catalog lists the outstanding 

choice of types. Write on your business stationery for your reg- 

istered copy. 

INDIVIDUALLY TESTED 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. SALES OFFICES IN .4LL PRINCIPAL CITIES 

'ARLAB' In Canada: AEROVOX CANADN LTD., HAMIL-041,, ONT. 
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Years of world-wide service in all types of ap- 
plications, under all kinds of operating condi- 
tions, have proved the sterling qualities of 
Ohmite Products. During this time, we have 
helped pioneer many applications of resistance 
units in electronic and electrical devices. As a 

result, we have developed and produced the 
widest range of types and sizes in power rheo- 
stats, resistors, and tap switches to meet every 

need. 

Send for Catalog and 
Engineering Manual No. 40 

Write on company 
letterhead for helpful 

96 -page guide in the 
selection and applica- 
tion of rheostats, re- 
sistors, chokes, tap 
Switches and alten 

uators. 

RESISTANCE 
UNITS 

Today, Ohmite Units serve in 
plant and labora-ory-and oc 

every battle front, from below 
the sea to the stratosphere, and 
from "down under" to the top of 
the world. Tomorrow, they will 

be ready and eager to meet new 
postwar requirements. 

OHMITE MANUFACTURING COMPANY 

4983 Flournoy Street, Chicago, U.S. A. 

0WKITIE 

4 
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LET'S POOL OUR KNOWLEDGE 

WORKING with electronic engineers in 
scores of industries has taught us a 

lot about electronic science-what it is doing to 
increase the effectiveness of our tools of war-how 
it is speeding up war production-about the mira- 
cles it promises for our postwar world. 

We have learned, for example, how much this 
"new -old" science depends on the right electrical 
controls-the important part that relays, stepping 
switches, solenoids and other control devices play 
in putting electrons to work. 

And that's our strong point. We know electrical 
control because that has been our sole business for 
over fifty years. So why not pool our resources? 
Let's apply our experience in electrical control to 
your problems in making electronic developments 
do a better job at lower cost. 

First step in this direction is to make sure you 
have the Automatic Electric catalog of control 
apparatus. Then, if you need help on any specific 

electronic problem, call in our field engineer. Be- 
hind him are Automatic Electric's fifty years of 
experience in control engineering. 
His recommendations may save you 
time and money. 

AUTOMATIC ELECTRIC SALES CORPORATION 

1033 W. Van Buren St. Chicago 
In Canada: Canadian Telephones & Supplies, Ltd., Toronto 

2-egafis 
AND OTHER CONTROL DEVICES 

AUTOMATIC 
7 ELECTRIC 

MUSCLES FOR leggmnF. THE MIRACLES OF 
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of housing structure is suitable for all 

No one type units are housed in 

transformer applications. 
UTC 

structures ranging 
Castings to 

from heavy sand 
molds. A few struc- 

bakelite cases made in 30 cavity 
es for specific 

tunes, with their relative 
ntaq 

functions, are illustrated below. 

This unit is a tunable inductor in a die cast housing. The 

itself incorporates facilities for the internal m ounting 
ntt ng castingof the terminal board, 

tapped used in 
of the unit, mounting only 

facilities, and tapped set screw hole. 
inductance. 

this entire item is that for setting 
The type 

applications. 
with screw mount- 

Dsawn round cans 
all base dimensions pto 

hmount- 

Theted 

effects 
drical shape lends itself ideally 

c 
mount- 

ing. cylindrical 

sealed units. 

octagonal cfgns are simple mounting 
Drawn 
minimum 

The two hole flangeDung, 
of volume poured with comp 

a an 
permits the construction of a 

mounting dimensions as 

equ 
having the same overall and 

octagonal 

lent open 
unit. Four hole mounting 

channel mounting mounting strength 

octagonal cases are used where additionalm 

is 

in construction, 
and effect 

required. Ouncer 
used on the now famous UT óf weight, 

The extruded can 
construction a minimum 

opposite the terminal 
unit affords submersion test 

the 
and sufficient metal thickness in 

ioleshe 

b 
pioneered by 

in aircraft 
board for tapped mounting 

most popular item 

Ouncer unit is Probably the 

communication 
equipment. 

May we design a unit to your war application? 
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Postwar Radio Re -Allocation 
Allocation of the radio spectrum on an equitable 

basis with due regard to the importance of services 
to be rendered-existing and future-is still, of course, 
a matter of conjecture and it may be of strife, before 
everybody concerned is satisfied. In the interim, how- 
ever, there is one point upon which there can be no 
question, and inadvertence in the omission of certain 
frequencies from the chart of proposed allocations pre- 
viously printed on these pages serves to emphasize 
that point. This is the position of unquestioned value 
which has always been enjoyed by the extensive 
amateur fraternity and the vital necessity of allotting 
that hard-working group a very definite place in the 
picture. As it stands now, amateur allocations occupy 
test slices of the spectrum an octave apart, in harmonic 
relationship, in nine bands. And there is good reason 
why those allocations should be continued in any re- 
shuffling that may result from other necessity. 

Radio's Debt to the Amateur 
Time was when everything lower than 200 meters 

was amateur property, discarded by others as worth- 
less but nevertheless subsequently discovered by the 
amateurs themselves to be the most fertile field for 
development in the entire art. 

Never forget that it was the amateurs who pioneered 
that no -man's land and led the way to making known 
its usefulness for a host of services then scarcely 

thought of. That our 50,000 amateurs will continue the 
work they have so ably carried on if given a chance, 
is a foregone conclusion. And it is equally as sure that 
they will go on turning up applications of great value. 

Amateurs want, and on the basis of the record of 

their achievements should have, a substantial continu- 
ance of the allocations they have so well used. They 
have earned the right to use them, as any superficial 
survey of their present war services will indicate. The 
industry and the art have a definite need for the mass 
training ground represented by amateur activity. 

Government -Owned Equipment? 
Many varied postwar blueprints and predictions 

are now being unfolded to the public. Most of these 
place their faith in continued operation of the free 
business enterprise system in the peacetime period, 
as well as the desirability of maintaining a high level 

of employment. And all of these plans lay emphasis 
on the necessity for increased cooperation between 
business and government, and between all the seg- 
ments of industry, agriculture and labor. 

A big domestic issue after the war will be what to 
do with our vast government -owned manufacturing 
facilities. Up to the present time, the Defense Plant 
Corporation has built and equipped 1479 plants and 
other facilities, costing approximately $7,000,000,000. 
This includes 54 plants for radios and radio equip- 
ment and an expenditure of $60,000,000 for radio 
equipment and scientific instruments alone. 

HAVE YOU DRAWN UP YOUR PLAN FOR POSTWAR RADIO RE -ALLOCATION? 

rimiTm 
t 

-19.11 

AMATEUR 

5 

pion Meeting Large Posi r rcra 
1 I 7 I I 

1 

In on Meafing Auto, Home 

1 I I I 

FM 
TELEVISION 

ü D elopmenT 

1,50 10 20 ME CYCLES 

1 

ne Link II 

I I 

pin Communica on 

FM 

Post W Aircraft 

1 I I I I 

I I I 

100 

PRESENT ALLOCATIONS 

500 

Mobile ISEO. PROPOSED PLAN "X" 
I I I 

Mobile Sta 

FM I 

Extensive changes in the radio spectrum seem inevitable 
for the postwar period, to provide for new discoveries, new 
services. Meanwhile, radio, television and apparatus design 
will all be held up until the new allocations are fixed. 
Sketched above are a couple of postwar re -allocations which 
are now being discussed by radio men. (Naturally for lack 
of space it has been necessary to omit showing many im- 
portant services, such as maritime, aeronautical, beacons, 

Y 
AMATEUR 

PROPOSED PLAN "Z" 

direction -finding, mobile, fixed, general experimental, and 
others. For these, the reader is referred to the complete 
spectrum issued as a supplement to our January issue.) 

What do you think of the postwar proposals above shown 
in the sketches? Or how would you assign channels for 
fullest usefulness of broadcasting (AM and FM), television, 
and other present services, as well as for taking care of 
the many new services that will have to be provided fort 
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Stretching bock to mid -September, 1 e22, when two re- 
search scient sts, Dr... Hoyt Taylor and Leo C. Young, 
first observec the reflection o- radio signals from steel 
buildings and metal of jects, mare than 2000 scientists, 

F DR. A. HOYT TAYLOR, Head Physicist, Superin- 
tendent Radio Divisive, Navel Research Laboratories 
LEO C. YOUluG, Assistant Superintendent for Research. 

Naval Research Leboratos es 

_,..." ..}` P , 

Some of THE MEN WHO 

A REAR ADMIRAL HAROLD 
BOWEN, United Stn -s Navy 

ELECTRONIC INDUSTRIES Jul}-. 1943 

A R. C. NEWHJUSE 
and LLOYD ESPEN - 
SCHIED, Bell Telephone 
Laboratories 

F JOHN H. DELLIN- 
GER, Chief, Radio Sec- 
tion. National Bureau of 
Standards 
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engineers aid physicists have steadfastly 
worked fewerd solutions of problems that 
Fave mace Rcdar possible. Of them these men 
:re credited 'pith having cene the pioneer work 

L. A. Hï LA1rD, Executi /2 Engineer, Bendíx 
Rviation Corp. - 
BR. RCHERI M. PAGE, I hysicist, Naval Re- 
search Laboratories 

JIEVELOPID RADAR 

tUSSiELL H. VARIAN, SEGUIDO VAF_IAN aad DL R. H. 
EAtiSEN. Research Eng_aeers eperry Gyrcscope 

4- DR. IRVING WOLFF, Phyadcist, RCA -Victor RDA 

(E4-tor's Note-As gee g2 .o p'ca, the ,aigiei Corps hae net been 
csbie to si4ppsp portraits .)s' itr ºiese w:29 c: ritribiated te hnicctly 
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Suppressing 10,000 Watts 
to 10 Watts Over 200 Degrees 

by JOHN H. HENNINGER 
Chief Engineer, WI BG, Pnaadelphia 

Setting what is believed to be a 
new mark in antenna directivity 
and in the accuracy with which 
performance can be made to match 
predictions, WIBG, Philadelphia, is 
now using a five tower radiation 
system with which the greatest 
power radiated in any direction 
over a semicircle where suppression 
is greatest, is about one ten thou- 
sandth of the power radiated in the 
direction of maximum signal. In 
other words, 10,000 watts is radiated 
where it is wanted, with suppres- 
sion down to less than 10 watts over 
an arc of more than 200 degrees. 

Predictions and performance made to match with very 
close accuracy in radiation system using five towers 

The story of WIBG going 10,000 
watts with full-time operation dates 
back to July 5, 1941, when permis- 
sion was granted by the Federal 
Communications Commission. 
WIBG has always operated as a 
dawn -to -dusk 1000 -watt station. 
The Havana Treaty opened up the 
990 kc channel in the United States 
with the proviso that the entire 
Canadian border be protected to 25 
microvolts per meter 10 per cent of 
the time at any point inside Can- 
ada. This involved a lot of consid- 
eration on the design of a proper 
directional antenna to give this 

METHOD OF OBTAINING NECESSARY PHASE SHIFTS and power relation 
in the live radiators that go to make up the complete WIBG radiation system 

amount of suppression. The near- 
est Canadian border point is only 
275 miles from our location. Besides 
protecting the Canadian border, it 
was necessary to protect WNOX in 
Knoxville, Tenn., as well as a sta- 
tion in Cuba. All these limitations 
made it necessary to have an an- 
tenna with a great amount of sup- 
pression over a very wide angle. 
Raymond M. Wilmotte of Washing- 
ton, D. C., consulting engineer, was 
asked to design this antenna. 

Due to the unusual design, a plot 
of ground had to be obtained 600 ft. 
wide and 1500 ft. long in a north - 
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west position, and also in the north- 
western part of Philadelphia to give 
the proper angle of suppression 
with the maximum signal in the 
Philadelphia area. After about four 
months of searching a 36 -acre plot 
of ground was purchased just out- 
side of Philadelphia, and on it was 
erected a five -element array and 
ground system plus an up-to-date 
transmitter building. 

The transmitter site and antenna 
design were submitted to the FCC 
and approved, but at about this 
time the priorities problem had ar- 
rived, and after a year of construc- 
tion work WIBG finally went on 
the air full time with its new 10,000 
watt transmitter on May 18, 1943. 

The antenna system consists of 
five 250 ft. uniform section guyed 

the current in the radiators, and 
five phase shifters, one of which is 
fixed for the central tower and four 
variable for the other towers. 

Checking phase relation 
A sampling loop is provided at 

the base of each tower which con- 
nects with a '4 in. coaxial trans- 
mission line to transmit a small 
amount of power back to a Western 
Electric 2A phase monitor in the 
transmitter building. This arrange- 
ment permits a check on antenna 
current -ratios as well as the phase 
relation between each of the radia- 
tors. The transmitter and all the 
branching and phasing equipment 
were assembled on the job due to 
the shortage of help that existed in 
radio factories at that time. 

EÑ 319E 

120 GROUND 
or WIRES 

STATION WIEG 

GROUND SYSTEM 
SCALE 

MO lb MO 11110 

k-248'- --1 30 FOOT 

RADIAL 
GROUND 

SCREEN 

radiators and spaced 90 degrees 
(248 ft.) apart in a straight line. 
Under the base of each radiator is 
a mesh screen of copperweld wire 
in a 30 ft. radius bordered by a 
20 gauge copper strip four inches 
wide. To the bordering strip are 
fastened 120 No. 10 bare copper 
radial wires extending from the 
base pier for a distance of 250 ft., 
equally spaced and buried six 
inches. 

The radiators are coupled to the 
transmitter through coaxial trans- 
mission lines and Western Electric 
101A coupling units one at the base 
of each tower; 3600 ft. of 11/2 -in. 
coaxial transmission line were used 
in the installation, mounted on 
wooden rollers so that they may 
move freely during expansion and 
contraction. They have been equip- 
ped with expansion joints every 250 
ft. and are under 15 lbs. pressure at 
all times. 

The branching and phasing 
equipment, built by the Western 
Electric Co., consists of four cur- 
rent -ratio networks that control 

On January 1, 1943, the equip- 
ment installation was completed 
and the Western Electric 10,000 
watt transmitter was tuned into a 
dummy antenna, and the problem 
of tuning the antenna array was 
undertaken next. Mr. Wilmotte 
sent C. X. Castle, one of his staff 
engineers, to direct the work. Mr. 
Castle and myself began the tuning 
on Jan. 16, 1943, and completed the 
antenna May 15, 1943. 

Five sets of impedance measure- 
ments were first made at each 
tower. Starting with tower (A) the 
impedance was measured with tow- 
ers (B) (C) (D) (E) floating. An- 
other measurement was made with 
(B) series tuned to ground, and (C) 
(D) (E) floating. The next meas- 
urement was with (C) series tuned 

WIIIG ground system and 
the five vertical radiators 
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to ground and (B) (D) (E) floating. 
This procedure was followed with 
each element making a total of 25 
measurements at the base of each 
radiator. With these measurements 
the mutual impedance of each ra- 
diator was calculated. On calculat- 
ing the impedances of the radiators 
we found that tower (E) had a neg- 
ative resistance and instead of tak- 
ing power from the transmitter in 
the usual way was going to feed 
power back to the transmitter. 

Adjusting current ratio 
The next step was to consider the 

array as four separate antenna ar- 
rays. The center tower (C) is the 
radiating tower in the final an- 
tenna so we paired them off into 
(A) and (C), (B) and (C), (C) and 
(D), (C) and (E). The spacing be- 
tween (A) and (C) is 180 degrees, 
(B) and (C) 90 degrees, (C) and 
(D) 90 degrees, (C) and (E) 180 
degrees. This gave two antennas 
with 90 degree spacing, and two 
antennas with 180 degree spacing. 
Power was then fed into one of the 
four pairs of towers and we adjusted 
the phase and current ratio in this 
pair until we had the nulls in the 
proper directions where suppression 
was needed in the final pattern. 
When the nulls were obtained, the 
phase reading, and current ratio 
readings on the phase monitor were 
recorded. 

This procedure was carried out 
for each of the four pairs of tow- 

ers. When all phases and current 
ratios for all towers were obtained, 
power was fed to all five towers, at 
the same time adjusting them for 
phase and current previously ob- 
tained. But again the problem of 
the (E) tower which had negative 
resistance came up, as it was bring- 
ing power back to the transmitter. 
In order to get a check on the pat- 
tern two 500 watt electric light 
bulbs were connected between the 
input side of the (E) phasing net- 
work and ground and dissipated the 
power coming back in this manner. 
The phasing network was of course 
disconnected from the current 
transformer which feeds both (B) 
(E) towers. We could control the 
phase of (E) tower but had to con- 
trol the current in the manner 
shown. 

Diverting power 
Adjustments were made to the 

array until the nulls appeared in 
the proper places although not sup- 
pressed as much as required. We 
then returned to (E) tower and 
after several nights of work it was 
found possible to divert the power 
that was coming back to the trans- 
mitter into the array through tower 
(B). This was possible because (B) 
and (E) are connected through the 
same current -ratio transformer. We 
now had control of all currents and 
phases in towers (A) (B) (D) (E), 
tower (C) being the reference tower. 
Thereupon the phase and current - 

AN ENLARGED VIEW of central circle of curve at right is nec- 
essary to show extremely high attenuation toward Canada. A 
maximum of 37 my/meter appears along the line of the radiators 
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ratios were set so that the nulls 
were in their correct places and 
very sharp. 

Checking effective field 
To determine the effective field 

in all directions the ground con- 
ductivity was next determined. Ob- 
taining permission from the FCC to 
operate with 2.5 kw on the (C) 
tower alone, non -directional, with 
all other towers floating, we took 
approximately 25 measurements on 
each of 11 radials spaced around 
the site in the following manner: 
one in the direction of maximum 
signal and 10 evenly spaced around 
the 200 degrees where maximum 
suppression was required. Measure- 
ments at these same points were 
then repeated when WIBG went on 
the air, daytime, with 10,000 watts 
directional. With these measure- 
ments and the ones made on the 
non -directional operation, the 
ground conductivity for each of the 
radials was computed, from which 
the effective field at one mile on 
each of the radials was determmed. 

As a result WIBG has suppressed 
10 kilowatts of power down to less 
than 10 watts over an angle of more 
than 200 degrees. In parts of that 
angle less than 3 watts of power is 
being radiated, and over an angle 
of 180 degrees there is no direction 
in 'which a power in excess of 6 
watts is being radiated. In the di- 
rection of maximum signal, which 

(Continued on page 182) 
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THESE PHOTOGRAPHS, first to be released for publication, show actual production of Radar equipment for the U. S. Navy. 
This view, token in one of the factories operated in New England by the General Electric Co. shows one phase of manufacturing 

RADARS in PRODUCTION 

LSOHING DOWN the length of one of the long produc- 
tion lines where lait of the construction work is carried on 

, ` " 'iiÌ'".w 

4 PART OP the testing laboratory where Radar 
transmitters are tested prior to sEipnter.t to the Navy 

A SSEMHLING and wiring apparatus for the 
Army at Speeialty Products Div. of Western Electric 
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JAPANESE COMBINATION RECEIVER -TRANSMITTER, captured. on Guadalcanal, bas continuous frequency range from 
20 to 20,000 ke. It was abandoned by the enemy in perfect operating condition during the early stages of the fighting 

CAPTURED JAPANESE 

TRANSLATION OF THE NAMEPLATES on thus power panel identifies it as a Japanese version of Tongar battery charging 
equipment. It was abandoned after the blitz on Gavatu in the Solomoos and like much other equipment was undamaged 
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TYPICAL OPERATING POSITION shown in this view, IncIludes Dao complete stations. According to the nameplates the 
equipment was manufactured In Tokyo by Oki Denki Kabushiki Kaisha (Oki Electric Co.) in January 1942, and is model 92 

IEADIO EQUIPMENT 

GENERAL VIEW OF A SOLOMON ISLANDS Japanese radio station shows tille battery charging panel as well as much more 
radio apparavm, now doing duty in the original location for American Army forces occupying this hot spot in the Pacific area 
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ELECTIt010'IC AIDS in 

Some of the earliest recollections 
of childhood are of the simple di- 
agnostic methods used by the doc- 
tor: Counting the pulse, taking the 
temperature, listening to chest 
sounds while saying a -a -ah, and 
examining the tongue. Now all of 
these simple checks, and most of 
the more elaborate diagnostic tests 
are receiving engineering attention, 
with the exacting influence of sci- 
entific measurements. 

It is manifestly impossible to re- 
view all the practical applications 
to medical and biological arts of 
such a versatile tool as the ther- 
mionic tube, when all its numerous 
uses as an amplifier, oscillator, or 
in its role as an oscillograph, mi- 
croscope, etc., are considered. It is 
the purpose of this review to list 
some of the work that has been 
tackled, with notes on the results 
that have been discovered and on 
problems still to be solved. It is not 
to be inferred that the doctor of the 
future must be an electrical engi- 
neer with a sideline of medicine, 
but there is certainly a role for 
these instruments in medical re- 
search, and certain types are find- 
ing general use in the hands of spe- 
cialists and some general practi- 
tioners. 

ELECTROMYOGRAPH employ- 
ing a cathode ray tube and record- 
ing camera. Electro Medical Lab., 
Holliston, N. Y. 

by R. R. BATCHER 

The use of electricity in medicine 
has gotten off to a shady start by 
the many electrical cure-alls and 
magic rays that have been discred- 
ited in the past.* The medical use 
of terms for scientific appliances 
that are at variance with the cus- 
tomary definitions of the engineer 
seems to cast doubt in his mind as 
to the validity of the operating 
principle of the device. On the 
other hand, it seems that the engi- 
neer's use of the term "direct cur- 
rents" for "galvanic" currents, and 
the term "alternating" currents 
when "faradic" currents, or pos- 
sibly "sinusoidal galvanic" currents 
are meant, are just as confusing to 
the medical user. Many such ter- 
minology differences can be cited 
but no suggestions are to be given 
here as to what anybody can do 
about it. 

Radiation therapy 
There are numerous methods of 

utilizing electronic devices, each 
based on known physiological phe- 
nomena: (1) Changes in the flesh - 
resistance, (2) measurement and 
study of electrical potentials gen- 
erated by muscular and organic ac- 
tions, (3) the changes in organic 
functions caused by electrical shocks, 
(4) the effects of heat generated by 
dielectric and eddy -current losses, 
(5) study of rhythmic functions of 
certain organs and possible disturb- 
ances, (6) determination of the ef- 
fectiveness of particular sensations, 
as aural, optical, taste, etc., (7) cau- 
terization by electrical currents, 
and numerous other physiological 
conditions which are either effected 
or measured by electronic equip- 
ment. 

The matters of X-ray therapy, 
radium therapy, and the use of ar- 
tificial radio -active neutrons open 
up far-reaching fields for investiga- 

tion. One line of research uses sim- 
ulated radium obtained by the acti- 
vation of a simple salt such as a 
phosphorous compound with radia- 
tion produced by the "cyclotron." 
The method permits the speed of 
movement of the salt in the blood 
stream to be measured with ioniza- 
tion gages. The cyclotron is an in- 
spiring machine in which elements 
are actually transmuted. The in- 
jection of radioactive salts directly 
into the blood stream has consider- 
able therapeutic value, possibly 
even greater than that of natural 
radium. The possibilities in this 
field are still to be discovered since 
science is just at the threshold on 
the therapy of strong radioactive 
substances. The value of any new 
process in any field is determined 
by measurements and in these 
studies electron circuits provide the 
most useful gage of intensities, du- 
ration and effects of treatment. 

However, the electronic engineer 
is mainly interested in the prob- 
lems that use tubes with which he 
is familiar, and the rest of this arti- 
cle will deal with these phases, 
starting with one of the simplest. 

While the early system of pulse 
counting, using a watch, gives im- 
portant information, still it is found 
that a knowledge of the steadiness 
of the pulse rate gives other clues. 
A cardiotachometer gives a record 
of the pulse rate on a tape, which 
permits accurate analysis of regu- 
larity. One attack has been toward 
an indicating cardiotachometer 

*It is not the intention of the writer to en- 
ter into the medical aspects of this equipment, 
or to make suggestions as to what disorders 
are being treated with any device, or to com- 
pare the merits of various systems. All the 
methods mentioned, however, are based on sci- 
entific facts proven by reputable medical au- 
thorities. A description of the "come-ons" 
fostered by pseudo -medical organizations with 
a fantastic agglomeration of radio parts going 
under elaborate names, would fill a book. The 
systems of connections and parts used in the 
majority of these devices do not fool anyone 
who is acquainted with radio however. 
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BIOLOGICAL Sciences 

where the pulse rate is indicated 
on a meter scale, but as yet no sat- 
isfactory solution of all the difficul- 
ties of this plan has been reported. 

Pulse rate measurements do not 
give the whole story, however, since 
the character of the heart beat 
gives much information on cardiac 
disorders, so that a stethoscope is 
a common item in any medical kit. 
However, sounds are hardest to de- 
scribe and each physician must 
learn for himself by actual study 
just what to listen for. The sound 
transmission characteristics of the 
common stethoscope are rather 
weird from the viewpoint of an en- 
gineer, and too much dependence 
is attached to the hearing efficiency 
of the physician. A scientifically 
improved stethoscope (non -elec- 
tronic) has been developed by RCA, 
but it is possible that the very fea- 
ture that it "gives sounds that doc- 
tors have never heard before" will 
retard its adoption by the practi- 
tioner who has learned to diagnose 
chest and heart sounds with his 
own stethoscope, crude as it may be. 

Amplifying stethoscope 

Amplifying stethoscopes have 
been available for years - with 
which a large number of students 
can be shown irregular heart beat 
tones simultaneously-a great aid 
in demonstration and classroom 
work but giving tones different from 
those heard with a stethoscope. 

A visual stethoscope, using a ca- 
thode ray oscillograph, approaches 
the problem from a new angle, ,iN- 
ing pictures of the heart beat. 

These instruments pick up the 
sounds of the heart and chest with 
a contact microphone. The ampli- 
fying stethoscope, operating into a 
headset or speaker, or the stetho- 
graph with its recorder, is also 
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A survey of the most outstanding applications of electronic 
devices to the fields of medicinal therapy and research 

suited for the study of chest sounds 
-especially when both sight and 
sound checks are made at the same 
time. In some cases vibrations are 
applied to the chest by an oscillator 
driven "vibrator" such as a speaker 
element, by a percussion device, or 
by having the patient hum or voice 
a steady tune. This method re- 
quires the analysis of waveforms, or 
the comparison of the wave shapes 
as picked up at various positions on 
the chest. 

It is claimed that the changes 
caused by typical pulmonary di- 
seases are recognizable, so the 
method provides a simple means of 
making clinical analyses. However, 
in common with many other new 
systems of medical diagnosis, the 
electrostethograph requires a new 
mode of analysis, and its use will 
probably be confined to research 
groups and to the chest specialists 
who have the time and patience to 
master the waveform analysis. 

Another system of pulmonary 
analysis which is being investigated 
depends upon electrical impedance 
measurements between points on 
the chest. This impedance between 
two points on the body consists of a 
resistance - capacitance network, 
with the addition (in some cases) 
of a potential generated within the 
tissues or by contact effects with 
the electrodes. The electrical prob- 
lem is that of measuring the char- 
acteristics of a high loss capacitor. 

Electrocardiograph 

A particularly useful system of 
heart action analysis uses an elec- 
trocardiograph. One of the early 
electrical experiments was that of 
Galvani who showed that some sort 
of relation existed between muscu- 
lar activity and electrical currents, 
using the frequently described tests 

on the muscles of frogs. Important 
developments toward the utilization 
of the currents generated by the 
body organs were made by Ein- 
thoven, using the string galvano- 
meters which he invented for these 
very tests. These researches were 
directed toward the recording of 
the cyclic potential waves generated 
by the heart as an improved 
method of diagnosis. The technique 
that Einthoven developed experi- 
mentally is still used in making and 
analyzing electrocardiograms. 

An amplifier is an essential part 
of any modern cardiograph, since 
the record is much more conclusive 
than that obtained with the sensi- 
tive galvanometer connected di- 
rectly to the pickup electrodes, as 
used by Einthoven. 

The apparatus required consists 
of this special low -frequency ampli- 
fier and an oscillograph capable of 
indicating and Recording the flue - 

ELECTROENCEPHALOGRAPH. Four 
channel amplifier having microvolt" 
sensitivity, operating magnetically 
driven pens. Rain Instruments, Inc. 
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ELECTRON TUBES AIDING MEDICAL ART 

TEST 

Heart potentials 
Pulse rate 
Heart beats 
Blood pressure 
Blood flow 

Mental -physical 
coordination 

es Mental reaction 

lu, sCOO 

Muscular contraction 
W 

serve currents 
Brain waves 

Chest sounds 
Body temperature 

Vibration sensitivity 
Respiration 
Fatigue 

> 
agg 
CC 
W 
F -- 

TYNE OF TREATMENT 

INSTRUMENT 

ELECTROCARDIOGRAPH 
CARDIOTACHOMETER 
AMPLIFYING STETHOGRAPH 
HEMADYNAMOMETER 
PLETHYSMOGRAPH- 
Electroarteriograph etc. 

PSYCHOSOMATO GRAPH 

PATHOMETER, PSYCHO- 

GALVANOMETER, ETC. 

ELECTROMYOGRAPH 

ELECTROENCEPHALOGRAPH 
ELECTROENCEPHALOGRAPH 

AMPLIFYING STETHOSCOPE 

PYROMETER 

PALLESTHESIOMETER 
RESPIROMETER 
SOUND ANALYZER 

PULSATING CURRENTS Cortical Stimulator 
LOW FRED. SINE WAVE; 
SPARK THERAPY íElectrodessicator 
LONG WAVE DIATHERMY 
SHORT WAVE DIATHERMY 
SHOCK THERAPY 
X-RAY THERAPY Radiolrgy 

ULTRAVIOLET THERAPY 
,NFRARED THERAPY 
VIBRATION THERAPY 
SUPERSONIC THERAPY 
X-RAY i Radiography' 

DOSAGE 

Diathermy 

Radium 

X -Ray 

X -Ray therapy 

REMARKS AND ELECTRICAL CHARACTERISTICS 

Input voltage nominally 1 Millivolt. Must amplify at 1 cycle/sec. 
Electronic amplifier. Times and records pulse surges. 
Has microphone input-Must have good gain at low frequencies. 
Balances blood pressure against a measurable air pressure. 
One system uses photocell to trace color changes after dye is 

injected. 

Records muscular action currents or physical movements. 

Notes skin resistance change with external voltage applied by 
electrodes. Requires high gain stabilized dc amplifier. 

Records muscular action currents or physical movements. 

Sensitive high impedance amplifier with non -polarizing electrodes 
Input voltage 5 to 100 Microvolts. Must amplify at 1 cycle/sec. 

Has microphone input. Sometimes used with oscillograph. 
Uses thermocouple or resistance change to operate recorder. 

Vibration applicator. Tests sound transmission of body tissue. 
Measures volume and pressure of air, and respiratory rate. 
In one system frequency changes in heart sounds are noted. 

REMARKS AND ELECTR ICAL CHARACTER ISTICS 

Low frequency relaxation oscillator sometimes used. 
Delivers potentials with controlled output at one to 10 cycles per second. 
Spark jumps to skin. Used to remove malignant growths. 
Frequency of the order of 1 to 3 megacycles, 50-300 watts power. 
Frequency of the order of 20 to 75 megacycles, 50-500 watts power. 
Delivers controlled 6000 voltage and current for a preset Interval. 
X-rays have a 30 trillion to 30 -billion megacycle frequency. 
Uses a wavelength selected within the range 2800 to 3300 A.U. 
Uses a wavelength selected within the range 7000 to 20000 A.U. 
Generally mechanical, but it may be tube oscillator driven. 
Vibrations of 10 to 500 kc per second delivered to air, solids or fluids. 
Sharp, contrasty pictures with simple and safe procedure required. 

Fluoroscopic methods often used. 

INSTRUMENT 

THERMOMETER 

IONIZATION GAGE & COUNTER 

RADIOGRAPHIC EXPOSURE MET 

IONIZATION CHAMBER 
AND INTENSIMETER 

REMARKS AND ELECTRICAL CHARACTERISTICS 

(No good "dosage" meter known). Energy absorbed generally 
considered proportional to oscillator plate power level. 

Ionization gages operate high speed electronic counting circuits. 

Cuts current off when a photocell trained on a fluorescent 
plate, accumulates enough charge to trip thyratrone. 

Measures degree of conductivity of air exposed to X-rays 
under specified conditions. Calibrated in roentgens.* 

*(A practical measurement ei X-ray quality is a statement of the thickness of aluminum or copper (in mm) that will reduce the original intensity to one-half). 

INSTRUMENT REMARKS AND ELECTRICAL CHARACTERISTICS 

COAGULATION (OESSICAI ION 

HEARING TESTS- ( Audit meter 

HEARING AIDS 

CYCLOTRON BOMBARDER 

LENARD RAY TUBE 

ELECTRON MICROSCOPE 

SUBCUTANEOUS METAL LOCATOR 

PHOTOMETERS (ColorAralyzers) 

CATHODE RAY OSCILLOGRAPH 

High frequency applied to needle or loop of wire to cut and sear flesh. 

Same equipment as surgical knife, with different electrodes. 

A six frequency audio oscillator, attenuator and calibrated receiver, to disclose 
percentage hearing loss. 

Light weight audio amplifier with microphone input. 
Produces artificial radioactivity by bombarding many elements by high speed 

deutrons or protons. 
A HV cathode ray tube delivers beam of electrons directly Into atmosphere. 

Electron ray transmitted through section being studied, is diverged by 
subsequent focusing to give great magnification. 

Electronic circuit sensitive to electromagnetic or electrostatic field changes. 

Skin color comparisons, vitamin measurements, etc. 

Used to indicate variations due to many of above effects. 
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tuations of the pulse rate. The de- 
flection is generally calibrated in 
millivolts, and on the film record 
can be one cm./millivolt or more. 
In the usual case, the input poten- 
tials are of the order of one to two 
millivolts. The amplifier must have 
a flat frequency characteristic over 
the range of from 0.5 to several 
hundred cycles per second, the lat- 
ter limit being set by the extremely 
rapid surge occurring at one point 
during each pulse. It is desirable 
that visible monitoring be possible 
before and during any exposure in- 
terval. The oscillograms must be 
timed accurately in terms of tenths 
of a second or less to enable accu- 
rate interpretation of the pictures. 

Although subject to some qualifi- 
cations, the view may be taken that 
the movements of the various com- 
partments in the heart each gen- 
erate and project potential waves 
in. certain directions toward the 
body extremities. This assumption, 
however, will permit the analysis of 
the recording methods. Electrical 
contacts are made on the surface of 
the skin at three points, say on 
each arm. and the left leg. Oscillo - 
grams are successively or simul- 
taneously made showing the poten- 
tial difference between each of the 
receiving positions. It has been 
found that each oscillogram is dis- 
tinctive and follows a standard pat- 
tern in a normal heart. Likewise 
all variations have been systemati- 
cally analyzed and rules have been 
formulated showing the type of car- 
diac disorder. Typical oscillograms 
for the four sets of connections 
are illustrated. 

Potentials emitted 
In order to explain the action, an 

analogy might serve to illustrate 
the methods used. Assume that the 
intensity of the rotating beam from 
a lighthouse is modulated in a cer- 
tain manner during each revolu- 
tion. Assume also that there are 
receiving observers positioned in 
three different directions and that 
it is not possible to measure the 
light intensity directly at any one 
of these positions, but that it is 
easy to measure the relative differ- 
ence in the light intensities received 
at any two of the three positions. 
The difference varies continually 
over the cycle of revolution-at one 
instant it will be stronger at point 
A than B, and later this condition 
will be reversed, and so on for B -C 
and for C -A. 

Theoretically, the records of the 
three intensity difference patterns 
must be examined together in order 

to get the complete picture; but it 
happens that each of the patterns 
has quite distinctive characteristics, 
and a whole system of diagnosing 
cardiac disorders has been built up 
around them. 

From a scientific standpoint it 
may seem that this method is indi- 
rect and that other methods, as for 
example one delineating a polar di- 
agram, would give superior results. 
In fact, equipment has been de- 
scribed that produces such "polar" 
cardiograms. It uses a cathode ray 
tube fitted with three sets of mag- 
netic deflection coils with axes 120 
deg. (or some standardized angle) 
apart. 

The resulting cardiogram, how- 
ever, does not have a time element 
associated with it, since the position 
of the fluorescent spot depends 
upon the relative voltage vectors 
from the heart. In fact the cathode 
ray spot, during tests on some pa- 
tients, may rotate clockwise, and 
with other patients counterclock- 
wise, a diagnostic factor not discov- 
erable when three isolated cardio- 
grams are made. 

To bring in the time factor in 
this method, the cathode ray is 
modulated with a standard signal 
(say a 10 -cycle tone), so that a dis- 
continuous or dashed line pattern 
is formed, each section of which 
represents a definite time interval. 
The spot usually moves slowly 
enough so that the direction of ro- 
tation is noticeable. 

The usual electrocardiogram is 
taken in three parts, one each being 
formed using successive pairs of the 
three electrodes taken in rotation. 
Many practitioners, however, prefer 
the addition of a fourth lead ap- 
plied to the front of the chest or 
to the back, or used as a searching 
probe to locate signs of coronary 
diseases which may not be readily 
apparent when the three -lead sys- 
tem is used. The procedure with 
which this fourth electrode is at- 
tached and the records analyzed 
has not been standardized, how- 
ever. 

Cardiogram analysis 
Experiments show that the rotat- 

ing "beam" of electrical potential 
does not fall in a plane, but exhibits 
a front to back movement as well. 
A sort of "stereoscopic" view is 
therefore obtained when the third 
dimension is added. 

As shown, a normal electrocardi- 
ogram bears a definite pattern. 
Usually the prominent characteris- 
tics are designated P, Q, R, S and 
T. Analysis of abnormal patterns 
shows section variations which 
have been charted in many ref- 
erence books for comparison. 

In electrocardiographic measure- 
ments, as in all other electrical 
equipment developed for biological 
research, the frequencies involved 
are relatively low, one or more 
cycles per second, so that one of 
the greatest design problems is that 

TWO CHANNEL portable encephalograph. Electrophysical Labs., Inc., New York 
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FIVE CHANNEL direct writing 
oscillograph, the Garceau Velograph 

of eliminating 60 -cycle pickup po- 
tentials which show up superim- 
posed on the desired waveform. It 
is found that power line potential 
gradients are usually high in an or- 
dinary (non -shielded) room, so that 
one's body acts as its own "anten- 
na," as anybody knows who has 
touched the input posts to a ca- 
thode ray tube and noted the large 
60 -cycle wave that results. The 
usual solution involves some sort of 
balancing out with reversed phase 
components of an applied potential. 

Muscle control electrical 
The manner by which all body 

movements are initiated is quite 
complicated and for the most part 
unknown. Nerve potentials are 
known to originate in some part of 
the brain, traveling as a series of 
discrete pulses of electrical poten- 
tial down the particular nerve to 
stimulate a unit of muscle tissue 
into action. The nerve pulses travel 
at such a speed as to reach the fin- 
gers, say, in about 20 milliseconds. 
Their magnitude is of the order of 
a few microvolts, but at times they 
have a wider range in level and 
velocity. 

These nerve conduction pulses 
are the hardest to measure and 
study of any in biological research 

yet discovered. In order that a par- 
ticular nerve can be "tapped" it 
must be isolated, and connected to 
an amplifier which must have an 
"infinite" impedance input. More- 
over, the connections must be made 
through non -polarizing electrodes 
where ionization effects are neu- 
tralized. 

The many electrical effects in the 
psycho - neuro - somatic field have 
been isolated and studied, but the 
underlying relation between them 
does not seem to have been com- 
pletely explained. The nerve pulses 
originating in the part of the brain 
that controls a particular muscle 
function, differ from the several 
types of brain waves (which are de- 
scribed later). They are still differ- 
ent from the muscle action poten- 
tials which are set up by the body 
tissues when active. 

In some part of the brain numer- 
ous "standard oscillators" must be 
present to control the pulsing and 
rhythmic functions that are con- 
tinuous; heart -beats, respiration, 
etc., or periodic such as certain 
glands and organs. The engineer 
will observe that the frequencies 
at which these operate are not in 
harmonic relation with each other! 
The method by which the electrical 
return path of the current "slugs" 
through a nerve is completed. is not 
definitely established. It is evident 
that equally important "signals" 
must be transmitted back to the 
brain by the various senses which 
function continuously. Possibly the 
greatest amount of engineering 
work has been done in studying the 
sense of hearing, by isolating indi- 
vidual nerves connecting the basilar 
membrane in the inner ear with the 
brain. 

Each nerve seems to be sensitive 
to a certain small range of frequen- 
cies, but inhibited by frequencies 

CORTICAL STIMULATOR, used in nerve and mental 
therapy, delivers an electrical shock of prescribed strength. 
Rahm Instruments, Inc. 

within certain other range. Only 
by analyzing and correlating the 
pulses from the whole bundle does 
the mental process make intelli- 
gence from these pulse groups. The 
inhibiting process also is a curious 
effect and is part of the system 
where a person can select what he 
hears, and more -or -less uncon- 
sciously be deaf to other tones and 
noises which may be superimposed. 

Electromyograms 
Other distortion troubles in car- 

diographs are caused by somatic or 
muscle action currents, the same 
effects as discovered by Galvani. 
These action potentials are by 
themselves useful in other diagnos- 
tic studies, however. 

One of the problems that has 
been studied by the application of 
tube circuits is the effect of muscle 
tensions, under abnormal stresses. 
The reports of pilots "freezing" on 
to the controls have started the sci- 
entific search as to the extent and 
cause of such muscular tensions. 
The potentials generated by the 
muscles themselves have been re- 
corded during flight, wherein the 
pilot was subjected to both typical 
and abnormal flying discomforts in 
order to test the muscular reac- 
tions. Electrodes connected to those 
muscles operate into light weight 
amplifiers and produce waves which 
are fed to a recorder on the plane 
or transmitted down over a radio 
circuit. 

It has been suggested that many 
body and organic actions are de- 
pendent upon the acceleration with 
which the stimulated parts respond. 
For example, a good analysis of the 
energy output of the heart would 
be given by the product of the aver- 
age blood pressure, the change In 

(Continued on page 185) 

RESEARCH AMPLIFIER with six independent high gain 
channels (right) with associated power amplifiers (left). 
liahm Instruments, Inc. 
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Line of SIGHT Distances 
A chart to determine the optical path length to hori- 
zon and probable coverage of an uhf transmitter 

Ultra -high -frequency waves, the same as with 
light waves, will not be noticed beyond the op- 
tical horizon unless by the agencies of reflection 
ana re -radiation. The heights of the antennas 
at both the transmitter and the receiver deter- 
mine the normal distances such waves will travel. 
The diagram below is of use in visualizing this 
effect and in determining the actual distance ex- 
pectancy. A guide to its use is indicated on the 
key sketch at the bottom. 

A line from the appropriate point on the cen- 
tral scale of the upper diagram, representing the 
transmitter height in feet, and made tangent to 
the earth's curvature-the point of contact with 
the circle-will indicate the distance produced by 
the transmitting antenna, i.e., the distance to its 
horizon. A high receiving antenna will be able 
to look over this horizon and will bring about an 
increase in the effective range of that station. 
The receiver antenna height is then noted on 

TRANSMITTING ANTENNA 

/ = Total Miles 

TANGENCY 

the same central scale, and a line to the right, 
also drawn tangent to the "earth" will indicate 
the additional distance effected by the receiving 
antenna. The sum of these distances will show 
how far uhf wave transmission can be expected 
in normal operation. 

In the case of stations located in areas where 
there are relatively few obstructions, such as 
buildings, power lines, poles and even trees, it takes 
but little transmitter energy to completely cover 
the area to the antenna's horizon (even the radi- 
ation from the oscillator in a receiving set can be 
picked up at sea). To cover a metropolitan area 
with its thousands of reradiating objects (metal 
roofs, etc., some of which accidently may be in 
tune) requires a great deal more power. On the 
other hand these same objects reflect and scatter 
some of the energy they receive and so there is 
always a twilight area "over the horizon" where 
signals can be heard under good conditions. 

-R. R. B. 

RECEIVING ANTENNA 

TANGENCY 
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PRESS WIRELESS 

EXTERIOR VIER of une of the Press N ireless transmitting stations .s ll owing part of the extensive antenna syst ein 

The speed and volume required 
for the exchange of modern global 
news and important war informa- 
tion tax all commercial communi- 

cation facilities. Throughout the 
world at all important points of in- 
terest great arrays of steel towers 
and gaunt, tall wooden poles, sus - 

RIO DE JANEIRO 

MONTEVIDEO 
BUENOS AIRES 

PRESS WIRELESS 
circuits and operating 
points are spread over 

the civilized world 

pending the elaborate antenna in- 
stallations, send out and receive, 
uninterruptedly, newscasts and pic- 
tures beamed directly over the 
shortest possible route. 

Likewise, climate or location, 
wind, sleet or storm must not de- 
ter these communications from 
making the deadline in the edi- 
torial rooms of a newspaper. This 
service also keeps Washington and 
branches of the armed forces in all 
parts of the world in instant con- 
tact with each other. 

World-wide system 
The experience with news trans- 

mission during World War I, with 
its delays and other faults, brought 
out in a glaring manner the inade- 
quacy and mistakes of the methods 
and facilities then employed. As a 
result of this observation, a group 
of progressive American newspaper 
publishers decided to go into the 
communication business in the field 
of short wave radio. Their first 
move was to make a traffic agree- 
ment with the British Post Office 
which controls the communication 
system of the British Empire. The 
first press circuit between London 
and Halifax was started on Febru- 
ary 22nd, 1922, followed soon after 
by circuits with France and Italy. 

Application was then made to 
the Federal Radio Commission in 
Washington for licenses to op - 
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Communications Net 
by FRANK E. BUTLER 

Thirty-three transmitters serve for telegraph, telephone and picture 
transmission service throughout United States and 21 foreign cities 

erate similar circuits in the United 
States. Accordingly, after certain 
licensed frequencies were allowed, 
Press Wireless, Inc., was organ- 
ized on the basis of articles of 
incorporation approved by mem- 
bers of the Federal Radio Commis- 
sion, of which Dr. O. H. Caldwell, 
editor of "Electronic Industries," 
was then a member. The charter 
members of the new company were: 
The Christian Science Monitor, 
The Chicago Daily News, The Chi- 
cago Tribune, The San Francisco 
Chronicle, The Los Angeles Times. 
Later, The New York Times, New 
York Herald Tribune, The Asso- 
ciated Press, The United Press As- 
sociation, King Features Syndicate 
and the North American Newspaper 
Alliance became stockholders. 

Eight million words daily 
Within less than ten years the 

handling of news service advanced 
to such proportions that by the 
year 1941 the company was serving 
virtually every metropolitan daily 
newspaper and many hundreds of 

STANDARD TYPE of photo transmitter 
used in radio picture transmission 

broadcast stations throughout the 
world, besides carrying much of the 
official communications of the 
United States and other govern- 
ments on its principal circuits un- 
der special license. 

The news distributed in these 
newscasts is not gathered and 
edited by Press Wireless. The com- 
pany acts only as the carrier of 
news, which is supplied their re- 
spective subscribers by several 
American and foreign news agen- 
cies who file their news reports 
with a company station at pre- 
established times of the day when 
the subscribing receivers at diverse 
points on the earth are tuned to 
the frequency employed at the 
time. 

Many newscasts daily are trans- 
mitted simultaneously from two or 
more transmitters tuned to differ- 
ent frequencies. This is done on 
schedules with transmissions re- 
ceived at the same time at nearby, 
far distant and intermediate 
points; one might be received si- 
multaneously in Maine, Alaska and 
South Africa. This type of bulk 

FRONT VIEW of earlier type 
radio anti -fade equipment 

news distribution simultaneously to 
a large number of subscribers 
throughout the world results in 
cutting the individual transmission 
cost to a minimum. It is estimated 
that this system has increased the 
quantity of news distributed four 
times and that the total news 
printed from Press Wireless news- 
casts distributed by the newspapers 
and broadcasting stations of the 
world is 8,000,000 words per day. 

21 foreign cities 

Press rates are divided into three 
classifications, for three typical 
overseas stations, the figures given 
being the rate per word from an 
east coast transmitter to the re- 
ceiving point. 

Berne Moscow Chungking 
Urgent .12 .08 .14 
Ordinary .07 .04 .09% 
Deferred .05 .. 

At both the Atlantic and Pacific 
seaboard two high powered trans- 
mitting stations and nearby receiv- 
ing installations are in operation, 
the location of which cannot be 

REAR VIEW showing the interior of 
early type anti - fade equipment 
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disclosed for military reasons. 
These stations maintain regular 
wireless telegraph service with 
twenty-one foreign cities and coun- 
tries, including London, Berne, 
Havana, Buenos Aires, Guayaquil, 
Montevideo, Panama, Rio de Ja- 
neiro, Moscow, Delhi, Halifax, 
Chungking, Khabarovsk, Kuiby- 
shev, Mexico City and others. The 
terminals in the United States also 
communicate, by agreement, with 
government radio administrations 
in England, Switzerland, Russia, 
China, Mexico, Peru, Belgian Congo 
and French West Africa. 

Radio photo channels 
Last December regular radio- 

photo service between Asia and 
America was formally inaugurated, 
this service quickly following simi- 
lar service between America and 
Russia which had been in operation 
for some time. The opening of the 
radio -photo service with China 
makes possible for the first time 
accurate transmission of the Chi- 
nese language, with its thousands 
of characters. The Morse or Con- 
tinental code with their dots and 
dashes can handle only Roman let- 
ters and it has never been possible 
to telegraph Chinese or any other 
non -Roman letters with complete 

0 
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TRANSMITTING STATION INTERIOR ® (left abos-e), showing a portion of the 
36 transmitters and the antenna patch- 
ing system. Right, the 40 kw telegraph - 
telephone transmitter. Left, sweep con- 
verter panel of the new style anti -fade 
equipment 

r 

fidelity. Such languages heretofore 
have had to be reduced to Romaji, 
an approximate equivalent in Ro- 
man characters of the original 
tongue, before transmission by tele- 
graph. Now it is possible to send 
a radio -photo of Chinese charac- 
ters. The cost of transmitting a 
5 x 7 inch radio -photo picture be- 
tween New York and Moscow or 
Berne is "Urgent". $90 or "Ordi- 
nary". .$60. This applies only to 
press service. 

33 transmitters 
There are 26 complete transmit- 

ters, ranging from 10 kw to 40 kw, 
at the eastern transmitting station 
and 7 in the western transmitting 
station. Each of the Press Wire- 
less transmitters is equipped with 
an automatic alarm device of spe- 
cial design. The circuit is actuated 
by the keying and amplifier stages. 
Any interruption to the keying or 
to the normal power output of the 
transmitter is signaled to the oper- 
ating engineers, after a predeter- 
mined number of seconds, by an 
alarm light with indicated trans- 
mitter number at the Control Board 
and also by the ringing of an alarm 
bell. The voltage to operate this 
alarm system is derived from a re- 
sistor placed in the cathode circuit 

of the final amplifier stage. This 
voltage, controlled by a potentiom- 
eter to produce a time delay, is used 
to heat the filament of a type No. 
12Z3 tube. 

Automatic alarm 
A relay in the plate circuit of 

this tube is normally open with 
plate current flowing, but interrup- 
tion for a period of 10 seconds or 
more will cause this relay to drop 
out to sound an alarm system and 
light an indicating lamp, which in- 
dicates which transmitter is not 
functioning normally. This device 
will function when the transmitter 
goes off the air for any kind of in- 
terruption such as an alternating 
current interruption, the operators 
at the control center neglecting to 
keep their automatic transmitter 
across the line, or a failure in the 
lower power stages of the trans- 
mitter resulting in a loss of excita- 
tion to the amplifier. In other 
words, as soon as the final amplifier 
does not draw plate current, the 
alarm sounds. 

On the panel mounting with 
these tubes and indicator lamps, 
there is a meter jack for the type 
12Z3 tube. This jack is used by 
the engineers to determine whether 
or not the filament circuit of the 
tube is receiving voltage. There are 
times when the operator at the 
control center starts keying the 
transmitter, and sufficient time has 
not elapsed for the heater to reach 
the proper temperature for the 
plate current to flow again and 
stop the alarm from ringing. By 
merely plugging in a milliammeter 
the operator can check immediately 
as to the operation of the trans - 
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mitter by observing whether or not 
filament current is flowing in the 
12Z3 filament. A switch is provided 
in the 110 ac pilot light and alarm 
system for the bell, which enables 
the operator to mute the bell while 
the transmitter is being tuned. This 
switch is closed as soon as the 
transmitter is put on the air for 
commercial operation. 

Portable monitors 
Local signal monitoring at the 

transmitters is done with the use 
of portable monitors and rack 
mounted receivers. They are small 
compact units mounted on trolleys 
which are moved to any desired 
position among the transmitters for 
special check-ups on transmitted 
signals. These units have continu- 
ous frequency coverage from 3 to 30 

megacycles and are battery oper- 
ated. A special monitoring studio 
under the supervision of an experi- 
enced listening operator is always 
on duty for continuous monitoring 
of radio -telephone transmissions, 
for the purpose of maintaining per- 
fect signal transmission, but in no 
wise is this service for the purpose 
of censorship. 

The beaming of the radio signals 
is determined from azimuthal maps 
using the Great Circle with the 
North Pole representing its center. 
Beam antennas are so oriented that 
transmission of signals tákes place 
over the shortest path between two 
points on the earth's surface. It 

STANDARD 40 kw and 10 kw telephone 
operated at . of the Press Wireless east 
Pacifie and South American circuits 
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ALL PRESS wireless transmitters are equipped with this simple type of 
automatic alarm which indicates trouble by bell and lamp signals 

will be seen when using the Great 
Circle map, with New York spotted 
as the center, that London is ap- 
proximately 52 degrees northeast, 
Moscow 34 degrees, Algiers 67 de- 
grees, Sidney 266 degrees, four de- 
grees south of being due west. Can- 
ton, China, is about 353 degrees or 
nearly directly north of New York. 

Antenna patching 
Looking at a common Mercator 

flat map, the directions appear en- 
tirely different, but wireless waves 

and telegraph transmitters built and 
coast stations for trans -Atlantic, trans - 

must be beamed over the shortest 
path. The antenna for this pur- 
pose which is used at the East 
Coast transmitting station consists 
of eight different types of construc- 
tion, each particular type, or com- 
bination, being chosen according to 
the service required. For point to 
point service, highly directive beam 
antennas are used, but for general 
newscasts to a number of listeners 
a broader beam type of antenna is 
switched in. A unique patching 
system is used which allows a con- 
siderable selection of antennas for 
each transmitter and the switching 
can be accomplished in a matter of 
a moment or two. 

The responsibility of determin- 
ing the material to be transmitted, 
what is to be censored, which pic- 
ture or text is to be used originates 
at the East Coast offices of the 
company where a battery of tele- 
type, telephoto and facsimile ma- 
chines are installed and operated. 
A network of wire channels con- 
nects this control and traffic col- 
lecting and distributing center with 
the transmitting station and re- 
ceiver stations which are tied to- 
gether by wire circuits for control 
relaying and frequency checking. 

Code letters 
The method of controlling the 

traffic and the issuance of orders 
to the transmitter engineers as to 
just what to do at a given instant 
is handled by means of the simple 
system of code letters sent over the 
teletype tape, which in one line 
gives the information what com- 
bination of one, two or more trans - 

(Continued on page 186) 
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1. Lapping in Tapping Machine 
is unusual operation performed in Mansfield plant of West- 
inghouse Electric at Mfg. Co. With lapping compound ap- 
plied, the ñheeads are lapped to fit by using the forward 
and reverse motions of the tapping machine spindle 

2. Precision Filament Measurement. 
in the Westinghouse Lamp Division plant is accomplished 
with a small battery and voltmeter connected in series 
with the pointer of n dial micrometer and the surface plate. 
When pointer touches plate the indicating circuit is closed 

10 FACTORY Short Cuts 

ECONOMIDA_ SOLCER POT 
MACE FROM 

STANDA4O SO_0EWIG 
FON r 

PER=ORATED SHEET 
METAL CLARO 

CONDUIT BUS-ING 

LOCKNUT - I I/2" PIPE WIPFLE 

SET SCREW 
(3 EOUAL_Y 

SPACED) 

3. Soldering Pot Made from Iron 
facilitates production of small parts in General Electric 
instrument division. Standard fittings hold a small iron 
through a hole in bench. Tip is ground flat and drilled 
with a % $ % hole, thus forming a miniature soldering pot 

) 

LEVER 

CONTACT 
WHEEL 
ASSEMBLY 

BENCH 

LOADS BALL BEARINGS EASILY 

4. Loading Ball Bearings 
has been simplified with this home-made device which op- 
erates on the order of an escapement mechanism to feed 
bearing balls in groups of nine to properly fill rare as hand 
lever is moved. A General Electric man devised equipment 
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5. Work in Small Spaces 
has been speeded rip through inventive ability of Fred Vines 
and ,roe Quinn who developed extension pliers at Murray 
Body Corp. plant, Detroit, for inserting skin clamps in in- 
accessible places in Thunderbolt airplane wings. 

7. Fluorescent Liquid Check 
developed by Magnaflux Corp. Zyglo oil reveals hidden flaws 
in tungsten seal lleads for vacuum tubes. Under U V light 
cracks glow a brilliant green. Microphotograph shows a 
cross-section of a flaw thus found 

9. Floor Sweepings Savings 
represent among other things more than 150 half pound 
burs of solder smelted from lunch time sweepings made by 
four Chinese-American students at the training school 
operated by Federal Telephone & Radio 

6. Thermostatic Frequency Control 
Applying thermostatic principles, E. O. Thompson, Philco 
research engineer, and production engineer D. E. Sunstein 
have developed a thermal compensator that mail tains closer 
eontroi of frequency with temperature shifts 

8. To Guard Against Rust 
Tiny ball hearings furnished by New Departure to aircraft 
industry for delicate instruments are never touched by 
hands but are delivered after inspection in small sealed 
glass bottles that are filled with rust -preventing oil 

10. Sheet Metal Operations 
in considerable variety are carried on by Federal Telephone 
& Radio. Upper left, spraying molten copper on trans- 
mitter frame; right, steel grit blasting; lower left, spray 
painting; right, the giant air compressor 
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DESTROYING SURFACE BACTERIA 
by irradiating insides of milk cans with 
2531 Angstrom unit ultra-violet. Addi- 
tional Sterilamps on ceiling 

For several years it has been 
common practice to subject certain 
foods to ultra-violet radiation to 
increase vitamin D content. "The 
sunshine vitamin" is one of those 
which are most commonly lacking 
in the civilized diet. Essential to 
the body's metabolism of calcium 
and phosphorus, it is produced by 
the "activating" effect of ultra- 
violet light on the sterols, whether 
in the human skin cells or in food- 
stuffs intended for human con- 
sumption. 

Irradiation of milk 
Products suited to irradiation 

include milk, yeast and, with cer- 
tain reservations, the cereals. The 
activation of the ergosterol may be 
by carbon arc or mercury vapor 
light or by low velocity electron 
bombardment. High and low pres- 
sure quartz mercury vapor tubes 
are in wide use. 

Various plans for the irradia- 
tion of milk have been used. The 
basic principle involved is to have 

BAKERY USE OF ULTRA - VIOLET 
germicidal radiation insures product's 
sterility from time it leaves oven until 
packaged. Sterilanip at top of slicer 

the milk flow in the thinnest pos- 
sible layer through the zone of ra- 
diation, over plane or irregular sur- 
faces, usually in a vertical direc- 
tion. Factors which must be con- 
trolled are the rate of flow and 
the intensity of the radiation. Flow 
is best held uniform through grav- 
ity feed of the milk, with a float 
valve in the supply tank to hold 
the level of the milk at a predeter- 
mined point. 

With quartz tube mercury vapor 
light sources, intensity of radiation 
is subject to several disturbing fac- 
tors: ambient temperature changes; 
line -voltage variations; and aging 
of the quartz envelope. One method 
which, under proper conditions, 
makes automatic adjustment for 
all three factors employs an ultra- 
violet -sensitive phototube trained 
on the quartz lamp. Through suit- 
able amplification and control cir- 
cuits, the tube adjusts input volt- 
age to maintain the radiation at a 
predetermined level. As a further 
check, a recording ultra-violet me- 
ter may be used. 

FOOD 
IRRADIATED VITAMIN Il MILK prot- 
easing is automatic in these four Ha- 
uovia units in the Riverside plant cf 
the Borden Company, New York 

ACTIVATED YEAST for feeding ani- 
mals, fortifying foods with Vitamin D, 
shown flowing through Cherry Burrell 
machine at Fleischmann Labs., N. Y. 

Commercial irradiation of yeast 
by high pressure mercury lamps 
was begun in 1928, under the Steen - 
bock patents, by Standard Brands. 
Present day commercially irradi- 
ated yeast may contain as high as 
7,200 U.S.P. units of vitamin D per 
gram, as compared to a few hun- 
dred units per gram for the best 
commercial, unfortified cod-liver 
oil. 

Such yeast, in a dry powder 
form, serves as a convenient ve- 
hicle for enrichment of food prod- 
ucts, and for feeding to cows and 
other animals, both to prevent 
rickets and to add vitamin D to 
the product as in the case of milk 
or eggs. Milk produced by cows 
fed irradiated yeast is termed 
metabolized vitamin D milk to dif- 
ferentiate it Prom the directly ir- 
radiated vitamin D milk. 

Activation of grains 
Irradiation of products such as 

grains and cereals, while consid- 
ered commercially successful, is 
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PRODUCT Iiradiation 

faced with the problem of poor 
penetration of the ultra-violet ra- 
diation. The optimum condition, 
of course, for profitable irradiation 
of cereals, is where a single layer 
of the grains passes under the 
ultra-violet source on a slowly mov- 
ing conveyor -belt. Since adequate 
quantities of vitamin D are lack- 
ing from all normal infant and 
most adult diets, we may confident- 
ly look to ever -widening utilization 
of the various irradiation processes. 

Sterilization processes 

While the exact nature and char- 
acteristics of the various bands of 
ultra-violet radiation are still the 
subject of much debate, consider- 
able food -industry use is made of 
the germicidal properties of the 
low pressure mercury line at 2537 
Angstrom units. Such radiation is 
widely employed to reduce air- 
borne and surface bacteria and 
molds in processing, storage, and 
packaging. 

Both hot cathode and cold cath- 
ode types of sources are employed. 
The former differs from the com- 
mon fluorescent lamp only in that 
the mercury pressure is adjusted 

INSPECTION FOR PRODUCT QUAL- 
Ity by x-ray. These G.E. fluoroscopic 
unite nre supplied by conveyor belt at 
left. Operators reject bad fruit with 
convenient levers 

by GILBERT SONBERGH 

How ultra-violet rays are used for vitamin production 
and bacteria control. X-rays in inspection and processing 

for the 2537 response, the internal 
fluorescent coating is omitted, and 
a special glass for maximum trans- 
mission of the radiation is used. 

The cold cathode type requires a 
special high -voltage transformer 
but eliminates the need for elec- 
tron -emissive filaments and de- 
layed starting circuits and gen- 
erally provides considerably longer 
life on intermittent service. 

Ultra-violet sterilization serves 
the food industries in many ways. 
In the meat industry, to prevent 
spoilage and wasteful trimming 
due to slime, mold, and bacteria in 
processing, packing, storing, and 
cutting operations. In the milk 
industry, over conveyors and cap- 
ping machines, inside milk cans 
and bottles, tanks, etc., and for 
general sanitation over large areas. 
Countless installations of Westing- 
house and General Electric germi- 
cidal lamps have been made in 
plants of the baking industry, soft 
drinks, brewing, cheese making, on 
the farm, and in the dairy. In the 
post-war period, we may expect ex- 
tensive use of small tubes in home 
refrigerators. 

(Continued on page 186) 

MILK IRRADIATOR in cross-section. 
Float -type tank insures constant thick- 
ness of milk film on flow -boards. Photo- 
cell measures and controls output of 
quartz lamp 

INSPECTION FOR INCLUSIO1NS by X-ray. 
Typical radiograph shows sand stones 
among peanuts. Other uses for fluoroscopy 
include checking fïll of containers 

ORANGES -UNDER FLUOROSCOPE ire seen 
as nt left if good; as at right If defeet,eve 

SEVEN 200 KW OSCILLATORS for flowing 
electrolytücally-deposited tinplate en strip 
steel to wake food cans,. These tuning 
units were photographed ready (or ship- 
ment (roui the Westinghouse Radio Div. 
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Standardization Effects 
on POSTWAR RADIO 

HAROLD P. WESTMAN, secretary War 
Committee on Radio. American Stand- 
ards Association and former secretary 
Institute Radio Engineers 

In the development of any pro- 
gram, it is not only logical but 
essential to give thought to those 
conditions which may be faced 
when the major part of the plan 
has been accomplished. Knowledge 
of these future possibilities may be 
helpful not only in reaching more 
long-lived solutions but in expos- 
ing features of the immediate 
problem which might not other- 
wise be obvious. Some thought has, 
therefore, been given to the pos- 
sible use of war standards on ra- 
dio components during the suc- 
ceeding years of peace. 

This subject divides into two 
parts, military and civilian. The 
probability is that at the termina- 
tion of the war there will be a repe- 
tition of the events which followed 
World War I. Not only will the 
Armed Services cancel uncompleted 
orders but much equipment will be 
left in foreign parts and additional 
apparatus and supplies will be 
"junked" through sale to the gen- 
eral public. In this disposal of ex- 
cess equipment and supplies, the 
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by HAROLD P. WESTMAN 

Coordinating views of the armed services and in- 
dustry on radio components promises material benefit 

older and the less -useful designs 
will be first on the list while the 
more up-to-date apparatus will be 
retained for training and experi- 
mental purposes. 

Expanding production 
Since Pearl Harbor our produc- 

tion of radio apparatus has been 
steadily increasing. The industry 
has been expanded and, as skills 
are being acquired in the construc- 
tion of the finest equipment which 
can be made, the production fig- 
ures are becoming more and more 
astronomical in character. Each 
year as the war continues we may 
expect all previous figures to be 
dwarfed by an industry that has 
for the first time in its youthful 
career really taken the brakes off 
and applied itself fully to the job 
of translating every man-hour of 
time and each ounce of material 
into usable equipment. 

When the war ends, an over- 
whelming proportion of the equip- 
ment will have been manufactured 
during the last year or so and it 
will conform to the standards pre- 

pared by the War Committee on 
Radio. It is this apparatus which 
will be retained for future use 
while the output of our plants for 
the earlier months will have been 
expended in service and disposed 
of to the public. The Services will 
then have real standards in the form 
of physical equipment and not just 
words on paper. 

From this we may assume that 
the Armed Services will continue to 
use these standards. Two impor- 
tant factors will be evident. Pro- 
curement of new equipment will 
cease for a substantial period of 
time, and some revision of the war 
standards will be in order to stimu- 
late the invention and design of 
improved components based on the 
weaknesses observed under combat 
conditions. 

The radio industry may expect a 
virtually complete termination of 
all production for the 'Armed Ser- 
vices and a certain amount of com- 
petition in the civilian field from 
the sale of excess military equip- 
ment. The amateur builder will be 
confused by a plethora of parts 
ideally suited for his communica- 

IMPORTANCE of standardization is indicated by this view showing an early stage in assembling radiophone equipment in a Radiomarine Corp. plant 
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tions receivers and transmitters. 
Much equipment will be converted 
by him to civilian use. 

There can be but little applica- 
tion of the standards for radio 
components for military use to 
civilian life. The ranges of tem- 
perature, barometric pressure, and 
mechanical abuse that the Armed 
Services encounter are far beyond 
those conditions met in civilian life 
and require a much higher grade 
of components. Also the penalty 
for failure differs markedly in the 
two types of service. 

Manufacturers will have learned 
how to make better components at 
little or no increase in cost of man- 
ufacture as compared with their 
prewar performance. While the 
process of learning may have been 
expensive, that will have been de- 
frayed under government contracts 
and be forgotten while the skills 
are carefully nurtured. Thus if we 
go back to a highly competitive 
parts business in which a sharp 
pencil is an all-important tool for 
staying in business, we may still 
expect a better product than the 
public previously received. 

Standardization dividends 

In so far as components are con- 
cerned, reasonably complete stand- 
ardization will pay large dividends 
to everyone. It will permit the 
component manufacturer to con- 

centrate on the fewest number of 
styles and sizes, both electrical and 
mechanical, that will meet the re- 
quirements of the designer of a re- 
ceiver. This will enable him to 
quote the lowest possible price for 
his product. 

The set manufacturers, on the 
basis of well designed and effective 
components at low cost and the 
technical advances resulting from 
the war, will be able to produce 
receivers of superior performance 
and life. The public will thus be 
assessed a minimum price for its 
broadcast service both in the ini- 
tial cost of the receiver and in its 
maintenance. 

Sound basic design 

It must be clearly recognized that 
these views are based on stand- 
ardization of components only. No 
proposal is being made in regard to 
the final design of the receiver. 
This will continue to be a field in 
which originality of design, both 
basic and as concerns frills and 
gadgets, will determine public ac- 
ceptance of the product. Whether 
this cabinet or that be used, 
whether the panel be vertical or 
slanted, whether there be a multi- 
plicity of loud speakers or one super 
unit, are the sleepless nights of the 
sales and advertising departments. 

We do know, however, that in 
any highly competitive market, the 

products of which are technical 
and reach deeply and constantly 
into the homes and lives of the 
public, the substitution, as a con- 
tinuing policy, of superfluous or 
superficial gadgets in lieu of sound 
basic design is inevitably fatal. 
There must be adequate and en- 
lightened design back of a beau- 
tiful panel to keep the set sold and 
the public interested in the future 
products of the manufacturer. 

This should not be interpreted as 
indicating that there is no place 
for specialties and design differ- 
ences on which sales and advertis- 
ing slogans and campaigns may be 
launched. We like to exercise our 
individuality and own not only a 
useful product but one that dif- 
fers from that of our neighbor. 

At the termination of the war, 
the radio industry will be "decom- 
missioned". It will face unsettled 
conditions resulting from technical 
advances made during the war, 
regulatory changes resulting from 
these technical considerations, ex- 
cess production capacity, expensive 
habits learned during the war 
when results took precedence over 
costs, a necessity of getting into 
civilian production fast to meet the 
accumulated needs of a market 
which has been starved for years, 
and a general reorganization as to 
the quality and performance of the 
receivers to be designed and sold. 
A magnificent headache! 
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DEVELOPMENT of American war standards 
for radio component parts follows the proce- 
dure outlined in this organization chart 
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RADIO KNIFE-An operation at Naval Medical Center with Davies-Bovie electro -surgical unit which uses two spark produced rf currents for incis- ing and coagulating. Some models use tube oscillators for cutting current 

PHOTO-FLUOROGRAPHIC IINIT - This Westinghouse 
equipment was developed for rapid-fire, inexpensive chest X-ray. It photographs screen Images on 35 mm film 

DEEP THERAPY-GE 400 Kilovolt unit 
in operation at Naval Medical Center 

ARM Y -NA VV 
Electronic 
Medical Aids 

World War I: 7% of wounds were fatal. 
World War II: Only about 1% are fatal. 

F DIATHERMY-Foreground patient being treated for injured back with Liebed-Flarsheim 350 -watt short wave unit using WL -4(* tube 
in tp-tg oscillator. In background deForest generator for sinus 
FOREIGN BODY LOCATOR-Moorhead-Berman device for locating A bits of mctal imbedded in patient. Made by Waugh Laboratories 
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ELEC'LF.OEN CEP HkAL)GRAPHrhis Gareeau brain wave recorder, under 
test, combines both visaal analysis (note 5 eabode rey tubes) and recording 
on paper using five -pen writing unit 

MOBILE -PORTABLE X-RAY-Pecked in 
three cases, lllattern-Beeber zidt can be as- 
setabled in 3 to 5 miaules w_tbcut baits or 
screws. Designed by Li it. Co1aander W. 
N. Montgomery, Betoken Viril Medical 
Supaly Depot, unit may be air or boat 
borne to isolated areas, and is t sed widely 
by Marines. Signal .srps pi oto shows 
Navy personnel X-tmylag leg of injured 
soldier enroute lo Ire -and 

Electron tubes in modern medical 
equipment are responsible for a 
big share of this encouraging news 

FEVER CABINET-Liebe)-Flarsheim slit 
in use at National Naval Malien) center 

GRASS ELECIROENGPHALOGRAPH-Used J 
r brain wave andiysis with 4 -pen recorder 

FIELD X-KAY-Portnkle Westinghouse appa- 
ratus cap be set up oa battlefield in 10 minutes 
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TEST APPARATUS, designed by Erie Resistor engineers, permits individual tests on the temperature coefficient of Ceramieons, at 25 deg. C. to 95 deg. C. 

The temperature - capacitance 
characteristics of ceramic dielec- 
tric materials of the titania-alka- 
line earth series is one of the fac- 
tors influencing condenser design 
and application. The dielectric 
materials in the series are pro- 
duced by blending varying amounts 
of titanium dioxide and a suitable 
alkaline earth, together with the 
necessary flux. Titanium dioxide 
has a highly negative capacitance 
change with temperature, while the 
alkaline earth undergoes a mod- 
erately positive change with tem- 
perature. Any intermediate value 
can be obtained by suitable choice 
of the proportions of the constitu- 
ents. Unfortunately, one of the 
properties of this material is a non- 
linear relationship between capaci- 
tance and temperature. In gen- 
eral, it is true that for the mate- 
rials which have large proportions 
of either of these materials the 
curve is a closer approach to line- 
arity than for those which are 
composed of a blend to produce 
small capacitance changes with 
temperature. 

Because of this property, it is not 
possible to state the temperature 
coefficient, which is approximately 
the slope of the temperature -ca- 
pacitance curve, without also 
specifying the temperature, or to 
state temperature coefficient and 
tolerance without also specifying 
the temperature range. See, for 
example, Fig. 1 which shows the 
percentage change of capacitance 
versus temperature for one of the 

more nearly linear materials. The 
temperature coefficient, the slope 
of the curve, varies from -875 
parts/million/°C at -40°C to -700 
parts/million/°C at + 85°C. Fig. 2 
shows the same information for 
materials commonly referred to as 
having zero temperature coefficient. 
While the capacitance change is 
very small over the complete tem- 
perature range, it is also quite non- 
linear with temperature. The tem- 
perature coefficient varies from 
-36.5 parts/million/°C at -40°C to 
-5 parts/million/°C at + 85°C. 
Notice also that in both Figs. 1 and 
2, the coefficient becomes increas- 
ingly positive as the temperature is 
increased. This characteristic is 
typical of all the materials under 
discussion. 

Tolerance requirements 
This condition has existed since 

temperature -sensitive ceramic di- 
electric condensers were intro- 
duced, but until recently has been 
unimportant because tolerances 
were broad, operating temperature 
ranges narrow, and because, while 
the temperature coefficient varies 
with temperature, it is a reproduc- 
ible characteristic with any given 
condenser. Furthermore, all con- 
densers of the same material, or 
mixture of materials, behave the 
same. 

With the narrower limits on 
temperature coefficient, and the 
wider temperature ranges now re- 
quired in equipment for the Ser - 

RATING 

vices, this factor is causing mis- 
understanding in the procurement 
and application of these con- 
densers, and especially in the 
specification of temperature co- 
efficient. 

This characteristic must be con- 
sidered whenever the operation of 
a circuit is affected, either pur- 
posely or by factors beyond the 
control of the design engineer, by 
capacitance changes resulting from 
temperature variations. There is a 
need to bring this to the attention 
of all concerned, and to adopt a 
standardized method of specifying 
this property. This choice of 
method should be governed by the 
following requirements: 
1. It should present the informa- 

tion in a form readily usable by 
the design engineer. 

2. It should permit rapid testing 
so that the characteristics can 
be verified in production quan- 
tities. 

In order to explain the method 
of specifying the temperature -ca- 
pacitance characteristic to be pro- 
posed, an example of the calcula- 
tions used for circuit compensation 
will be given. 

Compensation limits 
After the capacitance value and 

the nominal temperature coefficient 
of the compensating condenser 
which will produce, for example, 
exact compensation for tempera- 
ture effects on a circuit have been 
determined, the allowable varia- 
tions from the nominal value are 
determined. Assume that a paral- 
lel resonant circuit of the non-ad- 
justable type is under discussion. 
From the allowable variation of 
frequency with temperature, the 
variations in each component are 
assigned and a proper portion of 
this used to determine the limits 
of the temperature coefficient of 
the compensating condenser. 

Let us further assume that the 
nominal temperature coefficient 
required above is -444 parts/mil- 
lion/°C, and that the allowable tol- 
erance is ± 46 parts/million/°C. 
The circuit, then, will function 
properly with a compensator which 
has any constant rate of capacity 
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CERAMIC Condensers 

change between -490 and -398 
parts/million/°C. 

Fig. 3 shows the frequency vari- 
ations that will result in the limit- 
ing cases; that is, when either the 
-398 or -490 parts/million com- 
pensator is used, after the circuit 
has been adjusted to the desired 
frequency at 25°C. For any given 
temperature such as Ti, the fre- 
quency may have any value be- 
tween + fl and -f1, depending 
upon the temperature coefficient 
of the compensator. If the refer- 
ence point is 25°C, it matters little 
whether the frequency variation 
with temperature is linear, as long 
as it always remains within the 
limits established by Fig. 3. 

Capacitance variation 

This condition can be translated 
into terms of allowable capacitance 
variation as shown on Fig. 4. Curves 
1, 2 and 3 show the fractional 
change of the compensator's ca- 
pacitance with temperature, for 
-398, -444, and -490 parts/mil- 
lion/°C respectively. Any conden- 
sers whose capacity change, from 
that at room temperature and any 
other temperature, say Ti, lies be- 
tween the limits set by curves 1 

and 3 will satisfactorily meet the 
requirements of circuit stability. 
Therefore, the capacitance -tem- 
perature characteristic of the com- 
pensator may have any shape as 
long as the change of capacitance 
at any temperature over the oper- 
ating range remains within the 

-700 ° /o"6 

8000 /o-' 

W..400x/0-9 

/o f So 

-40 -30 -20 - o 0 ,o to 
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If 

by FRANCIS X. MAIDA 
Devellopment Engineer, Erie Resistor Co. 

Sensitivity factor method to determine required limits 
for temperature coefficient value simplifies specification 

area bounded by curves 1 and 3 
on Fig. 4. 

The measured characteristic of 
one compensating condenser which 
will meet the requirements is 
shown on Fig. 5. At any tempera- 
ture in the operating range of 
-40°C to +85°C, the capacitance 
change falls in the area bounded 
by 1 and 2. These lines represent 
hypothetical condensers having a 
constant rate of change of -398 
and -490 mmf/mmf/°C respective- 
ly. On the same figure, the tem- 
perature coefficient of the compen- 
sator versus temperature is shown. 
Note that even though it varies be- 
tween -510 parts/million/°C at 
-40°C and -360 parts/million/°C 
at +85°C, a variation of +66, -84, 
about -444, the curve is at all 
points between the lines represent- 
ing -444 ±46 parts/million/°C. 

The method of determining 
whether a given condenser will 
operate satisfactorily resolves itself 
into the problem of determining 

ec 
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whether the capacitance change at 
any temperature is within certain 
limits. Thus, instead of attempt- 
ing to specify temperature coeffi- 
cient, which is approximately the 
slope of the temperature -capaci- 
tance curve-a variable quantity- 
we are specifying that the capaci- 
tance change remain within two 
linear limits. As will be pointed 
out later, the latter method per- 
mits much simpler tests to be per- 
formed to determine the suitability 
of a condenser. 

Percentage change 
Since we are no longer concerned 

with temperature coefficient, but, 
rather, are specifying limits at any 
temperature for the percentage 
change of capacitance, a corre- 
sponding terminology is required. 
The limits may be stated in terms 
of a "Sensitivity Factor," "S," ex- 
pressed in percentage, which when 
multiplied by the difference be- 

3o 4 So 60 70 Bo 90 

- .58 

2s 

f, 

4, Fig. 3. Determination 
of allowable temperature 
coefficient limits 

E- Fig. 2. Change in ca- 
pacitance with temperature 
with a low shift material 

4- Fig. 1. Indicates the percentage change in the capaci- 
tance with temperature, with a material having a highly 
negative characteristic 
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tween the temperature in question 
and 25°C will give the percentage 
change of capacitance from that at 
25°C. For example, the compensa- 
tor in the above illustration would 
be specified as follows: 

S = -0.0440% ± 0.0046% 
Thus at +85°C, the capacitance 
change will be between (85-25) 
(-.0440 ± .0046)%, or between 
-2.36% and -2.92%. 

.. 
Ililllllllll 
Fed ceemmem. 

One of the limitations of this 
method is that for any reference 
temperature except 25°C, or any 
other value adopted, the sensitivity 
factor does not apply directly. This 
is illustrated for an extreme case, 
on Fig. 6, which shows the compen- 
sation curve for the same con- 
denser illustrated by Fig. 2. On 
the latter illustration where the 
reference temperature is 25°C, the 
sensitivity factor, S, between -40°C 
and + 85°C. is .0440% ± .0046%. If 
this sensitivity factor is applied at 
reference temperature of -40°C, 
for example, the condition shown 
on Fig. 6 results. Over part of the 
temperature range the capacitance 
change is within the limits, but 
over some of the range it falls out - i. ere cremmeme, .90.9 
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side. This, of course, results di- 
rectly from the fact that the tem- 
perature coefficient is not constant, 
and will require consideration when- 
ever the reference temperature is 
appreciably different from 25°C. 

A logical line of attack to over- 
come this effect is indicated by the 
uniformity of the temperature - 
capacitance characteristic of con- 
densers made of the same material, 
or blend of materials. This uni- 
formity has been proven by a great 
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number of observations over a pe- 
riod of 18 months, and appears to 
hold not only for condensers made 
of materials of one production 
batch, but also for those made from 
materials of different batches. 
Thus it is a characteristic which is 
reproducible in practical commer- 
cial operations. Figs. 7 through 10 

show the temperature -capacitance 
characteristic for three different 
condensers in each of four mate- 
rials in the titania-alkaline earth 
series. Notice that the nominal 
sensitivity factor varies from con- 
denser to condenser, but that the 
curvature of the characteristic is 
approximately the same. This sim- 
ilarity can be demonstrated by 
plotting the difference between the 
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actual temperature coefficient at 
any temperature and the tempera- 
ture coefficient represented by the 
nominal sensitivity, and expressing 
this in parts/million/°C. 

This is shown on Figs. 11 

through 14 for the characteristics 
of Figs. 7 through 10 respectively. 
It will be possible, then, to prepare 
such information for each dielec- 
tric composition in use, to serve as 
a guide to indicate the compensa- 
tion of the condenser at any tem- 
perature once the nominal has 
been established. This guide can- 
not be exact, but will be within the 
limits indicated by the spread of 
the curves on Fig. 11 through 14. 

Measurement 
considerations 

The true temperature coefficient 
of a condenser is expressed as 

I d CT 
where CT is the capaci - 

CT dT 
tance at the temperature T. In 
order to determine this quantity, a 
continuous curve of capacity versus 
temperature can be obtained ex- 
perimentally. The slope of this 

d CT 
curve is , and the tempera- 

dT 
ture coefficient can be calculated 
by dividing the slope by CT. Since 
CT depends on the temperature it 
should also be obtained from the 
curve at the point where the slope 
is determined. For materials under 
consideration it can usually be 
taken as a constant value equal to 
the measured capacitance at room 
temperature, or when greater pre- 
cision is desired, it can some- 
times he expressed as CT = C25 

(1 -E- y' O t), where C25 is the ca- 
pacity at 25°C, y' is the approxi- 
mate temperature coefficient, and 
At the temperature change from 
25°C. 

Obtaining a continuous curve of 
the capacitance change undoubted- 
ly yields very complete data of con- 
denser performance, but is a labor- 
ious process, and one which is time 
consuming. The capacitance may 

(Continued on page 187) 
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Mr. Nicholas has been 30 years in radio. 
first as ship operator and later as instal- 
lation engineer for the old Marconi com- 
pany. As vice-president in charge of 
sales for RCA and later manager of pat- 
ent licensing, he developed the rounded 
ability which characterized the founding 
of the Farnsworth company in 1939. This 
organization has since become a leader 
in radio, television and electronic re- 
search and manufacture. 

Many engineers who have not 
previously been concerned with the 
problems of management have 
found that war has revolutionized 
their thinking and working habits 
-has placed upon them additional 
responsibilities, that necessitate a 
different approach than the meth- 
ods outlined in text -books and 
taught in engineering classes. 

The native or acquired talent of 
being able to concentrate on a 
single objective has long been con- 
sidered a virtue of utmost im- 
portance in the success of an engi- 
neer. Retiring within a sphere of 
mental thoughts that must not be 
disturbed by the intrusion of other 
subjects, must now give way to an 
added virtue; the ability to seek and 
obtain the assistance of others. 

Cooperation and action 
In viewing the larger pattern of 

things which the added managerial 
duties present to him, the engineer 
will find that assistance and co- 
operation are essential to action. 

"The great end of life is not 
knowledge but action." 

In these words, Huxley presents a 
thought which every person clothed 
with executive responsibility must 
keep foremost in his mind, espe- 
cially so the engineer who has just 
taken on such responsibilities. 

When Engineer 
is soss 
by E. A. NICHOLAS 
President, Farnsworth Television & Radio Corp. 

What the technician must think about 
when he gets into executive responsibilities 

As an engineer, his main forte 
has been his knowledge; as an 
executive, his main forte must be 
an ability to get action. And this 
ability will depend directly upon his 
thinking habits. 

True, there are many rules of 
practice that are essential to suc- 
cessful executive thinking. Some of 
these rules may not be familiar to 
one who previously has devoted his 
efforts solely to engineering. 

For example, executive thinking 
must be in terms of evaluation; 
things must be seen in their proper 
proportions-with relation to the 
objectives of the executive's organ- 
ization as a whole; first things must 
be put first. An open road must be 
given to the thinking that is im- 
portant to the organization's objec- 
tive, regardless of the difficulties 
and inconveniences involved; and 
the irrelevant must be by-passed 
regardless of its immediate attrac- 
tiveness. 

The engineer may previously have 
been concerned solely with the solu- 
tion of particular problems assigned 
to him. As an executive, he must 
continually decide whether the 
solution merits its time and cost. 

The executive must have the 
courage to make decisions; he must 
have the faculty of thinking in 
terms of the future; he must have 
the ability to plan a program and 
the courage to insist that it is car- 
ried through to completion. 

Faith in others 
But all of these characteristics or 

rules of conduct for executive think- 
ing are well recognized and more or 
less generally practiced. There is, 
however, another rule that is per- 
haps not so well recognized, al- 
though it is probably of the greatest 

importance to successful executive 
action. 

I believe it was Cardinal Gibbons 
who said, "I have lived eighty-six 
years. I have watched men climb 
to success, hundreds of them, and 
of all the elements that are im- 
portant for success, the most im- 
portant is faith." This faith for the 
executive must embrace a faith in 
those with whom he works. 

The engineering -minded man is 
more likely to become an indi- 
vidualist in his thinking habits 
than is a person whose work has 
been of a more general executive 
nature. In many cases, this is 
highly desirable in engineering. 

Flexibility in thinking 
But the engineer vested with new 

managerial responsibilities is called 
upon to be more flexible. He must 
learn to pass his thoughts on to 
others and enable them to add their 
best thinking to his. True, he must 
lead them, he must work with them 
and have faith in them. His 
strength and the success of that 
which he seeks to accomplish, as 
well as depending upon his leader- 
ship, depends upon giving a clear 
channel for the abilities of each 
person whom he leads. 

As an engineer, an individual's 
success is generally evaluated on 
the basis of his personal accom- 
plishment - as an executive his 
work goes beyond the confines of 
his own laboratory and the measure 
of his success is the accomplish- 
ments of his associates. 

In other words, good manage- 
ment, which is synonymous to 
executive ability, is measured by 
group or organization accomplish- 
ment, rather than by the accom- 
plishment of any one individual. 
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SIGNAL GENERATOR 

The increasing use of ultra -high 
frequencies has introduced many 
new problems as far as the applica- 
tion of standard signal generators 
is concerned. Unlike the lower 
broadcast frequencies, for example, 
the characteristics of the signal 
generator itself play a much more 
important part at uhf and must be 
considered if accurate results are to 
be obtained. 

A signal generator, as the name 
implies, is a device or instrument 
for the generation of radio signals 
of definitely established frequency 
and intensity, with or without mod- 
ulation. One of the principal func- 
tions of a radio signal generator is 
to serve as a signal source for the 
testing of radio receivers, in which 
case the signal generator is gen- 
erally considered to deliver signals 
equivalent to those to be received 
when the receiver is in future use. 

Dummy antennas 
The methods of measuring broad- 

cast and short wave receivers, 
standardized by the Institute of Ra- 
dio Engineers in 1938 provide a com- 
mon basis for such receiver meas- 
urements. A form of standard 
dummy antenna as outlined by 
these standards is shown in Fig. 1. 

This dummy antenna is essentially 
a capacity reactance at the low 
broadcast frequencies and becomes 
purely resistive in the range above 
10 mc. This resistance of 400 ohms, 
however, is considerably in excess 
of ultra -high frequency antenna 
resistance normally encountered. 

by H. J. TYZZER 
Ferris Instrument Corp. 

Not only is this dummy antenna 
not adapted to uhf frequencies but 
also the method of connecting the 
signal generator to the receiver re- 
quires special consideration. 

Leads 
Whereas, in the case of broadcast 

band generators the length of lead 
from the generator to the receiver, 
which usually includes the dummy 
antenna placed at the reçeiver in- 
put terminals, is of minor impor- 
tance this is not true at the higher 
frequencies. If widely separated 
high and low rf leads of appreciable 
length are employed, the delivered 
signal varies widely with frequency 
and may quite likely be far differ- 
ent from that produced by the sig- 
nal generator. Twisting the two 
leads together to form a transmis- 
sion line from the generator to the 
point of application requires a 
thorough consideration of transmis- 
sion line technique. 

A twisted pair or concentric line 
such as an internal conductor with 
outside conducting shield provides 
a transmission line of definite char- 
acteristic or surge impedance as de- 
termined by the capacitance and 
inductance of the line per unit 
length. If such a transmission line 
is left open or short circuited at the 
far end, serious reflections occur 
particularly when the line is long 
as compared with a quarter wave- 
length of the frequency involved. 
In order to avoid these reflections 
the transmission line should be ter- 
minated in a resistance equal to its 
characteristic impedance. 

An illustration of this procedure 
is the Ferris Model 18C, a signal 
generator (trade name-Microvolt- 
er) covering the range from 5 to 
175 mc. This instrument uses a 
transmission line 3 ft. long which 
has a characteristic impedance of 
30 ohms and both ends of the line 
are terminated in 30 ohm resist- 
ances. The output voltage across 
the terminating resistance at the 
far end of the cable is adjusted to 
be that which is indicated by the 
output attenuator. 

Output impedance 
The application of a further load 

to the output terminals will tend to 
reduce the delivered voltage and if 
of sufficiently low value of resist- 
ance will give rise to reflections and 
standing waves. This indicates the 
desirability of providing as low an 
output impedance as possible at the 
end of the cable to minimize the 
amount of upset by the application 
of additional load. 

The main drawback to this pro- 
cedure is that the lower the output 
resistance the more power must be 
supplied by the signal generator to 
maintain a given voltage. This in- 
creased power usually means a 
stronger oscillator, higher voltage 
power supply and better shielding 
within the generator which adds to 
its cost. 

Another method is to provide an 
output cable without termination, 
such cable to have an impedance 
equal to the anticipated load which 
will be applied. As the average ul- 

Fig. 1-This standard form of dummy antenna is not adapted for use at ultra -high frequencies 
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Characteristics at UHF 
Design of equipment and method of using it requires special consid- 
eration in view of many problems involved in obtaining reliable results 

tra -high frequency receiver has an 
impedance to match a half wave 
antenna which is usually about 75 
ohms, this cable may have a 75 ohm 
characteristic im p e d an c e. This 
method requires a less costly gen- 
erator but has the disadvantage 
that without the proper load the 
variations of output with frequency 
due to reflections are considerable. 
Then, too, there is the question of 
whether the output shown by the 
attenuator is with or without trans- 
mission line loading. 

In the case of a 30 ohm line as 
described with a 30 ohm termina- 
tion, the application of an addi- 
tional 75 ohm load reduces the ter- 
mination to approximately 21.5 
ohms by its shunting effect. This 
results in a drop in output voltage 
of about 23 per cent and causes 
some reflections which are depend- 
ent upon the frequency involved 
and length of line as well as the 
amount of mismatch. The effect of 
other values of resistance load on 
the termination and delivered volt- 
age is shown in the curve, Fig. 2. 
These points were actually observed 
in measurements taken at 100 me 
with an 18C Microvolter at maxi- 
mum output level. Some deviation 
from these values at other frequen- 
cies may be expected due to reflec- 
tions particularly at higher fre- 
quencies and low values of load re- 
sistance but in general will be of 
the same order. 

Load value 
The error introduced by this 75 

ohm load may be reduced consider- 
ably if an additional 75 ohms is 
placed in series with the load, 
thereby reducing the shunting ef- 
fect to that of 150 ohms, making 
the line termination 25 ohms, and 
reducing the output voltage by only 
12 per cent with less reflection due 
to mismatch. Under these circum- 
stances the voltage applied to the 
receiver terminals is one-half of 
that at the transmission line ter- 
mination. This has the additional 
advantage that the receiver loading 
is more nearly correct. 

In some of the more elaborate 
ultra -high frequency generators, 
such as the Ferris Model 40A (Fig. 
3), a 3 ohm tap is provided on the 

30 ohm termination. Connection of 
the average receiver load to this 3 
ohm tap has but little effect on the 
delivered voltage or the transmis- 
sion line termination but only one - 
tenth of the maximum voltage ap- 
pears at the tap. 

Frequency modulation effects 
There is another effect encoun- 

tered in high and ultra -high fre- 
quency signal generators which may 
differ from the actual receiving 
conditions in the field. This is the 
modulation characteristic of the 
signal generators. Small amplitude 
modulated signal generators such 
as the 18C are invariably modulated 
by plate voltage variations in the 
oscillator. In the case of high fre- 
quencies this variation of plate volt- 
age produces variations in oscillator 
frequency as well as amplitude. The 
amount of frequency modulation 
depends upon the frequency in- 
volved and the tuning capacitance 
in the oscillator tank circuit among 
other factors. 

As actual radio transmitters of 
the amplitude modulated type usu- 
ally employ crystals, with frequency 
multipliers and modulated rf am- 
plifiers giving freedom from fre- 
quency modulation, their effect on 
a receiver may be quite different 
from a signal with both amplitude 
and frequency modulation present. 

This is of course particularly true 
when overall measurements includ- 
ing audio response are taken, as 
band width measurements under 
these circumstances will not be cor - 
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Fig. 2-Effect of resistance loads on 
termination and delivered voltage 

Fig. 3-Ferris model 40A signal gen- 
erator for ultra -high frequencies 

Fig. 4-Essential elements of 160 attenuator which is constructed in four section« 
with careful attention to thorough shielding 

ELECTRONIC INDUSTRIES July, 1943 
www.americanradiohistory.com



Fig. 5-Resistors in 1SC attenuator are 
virtually buried in aluminum block to 
avoid undesirable coupling 

brated output and freedom from 
frequency modulation have been 
provided fer spot frequency work. 
These employ frequency multipliers 
and modulated rf amplifiers and so 
duplicate the average ultra -high 
frequency transmitter. 

The difference of behavior of 
various types of signal generators 
at high and ultra -high frequencies 
under varying conditions has been 
somewhat disconcerting to many 
laboratory workers, but if due con- 
sideration of the conditions is taken 

CE eeeceee= 

Fig. 7-Method of inserting additional resistance to double load on generator and 
more nearly match input circuit to the receiver 

rect when frequency modulation as 
well as amplitude modulation is 
present. Many government specifi- 
cations insist that signal generators 
used for this type of measurement 
be free from frequency modulation. 
An example of a signal generator 
which is free from frequency modu- 
lation (the Ferris Model 16C) con- 
sists of an oscillator, buffer stage 
and modulated rf amplifier. It cov- 
ers a range of from 50 kc to 25 mc 
with an output from a fraction of a 
microvolt to two volts across a 30 
ohm terminated transmission line. 
A similar signal generator having a 
range of from 25 to 250 mc, the Fer- 
ris Model 40A, delivers up to 1 volt 
across a 30 ohm termination and 
has a 3 ohm tap giving one -tenth 
of this output. 

In a third generator, covering the 
range from 200 to 500 mc (the Fer- 
ris Model 48A) freedom from fre- 
quency modulation is obtained by 
using a very strong stable resonant 
line oscillator to which a modulated 
rf amplifier is weakly coupled, 
thereby having but little if any re- 
action on the oscillator. This gen- 
erator also has a 30 ohm terminated 
line with a 3 ohm tap and delivers 
a maximum of 0.1 volt across the 
30 ohms or one -tenth of this value 
at the tap. These three signal gen- 
erators collectively cover the range 
from 50 kc to 500 mc with freedom 
from frequency modulation. 

In addition, crystal controlled 
generators which provide a stand- 
ard of frequency as well as call - 

the analysis of observations is not 
too involved. For example, if we 
attempt to measure the output from 
an ultra -high frequency signal gen- 
erator with a vacuum tube volt- 
meter we find that certain precau- 
tions must be observed. 

Input diodes 
At these frequencies we approach 

the resonant frequency of the input 
circuit of the VTVM with the result 
that the resonant rise may give 
readings in excess of the applied 
voltage. By the use of input diodes 
having an inherent high resonant 
point and very short leads between 
the transmission line terminating 
resistor and VTVM reasonably accu- 
rate measurements up to 500 mc 
may be made. If a slight increase 
in lead length shows an appreciable 
rise, indications are that operation 
is too close to the resonant input 
frequency to be accurate. The ac- 
tual error due to resonance has 
been given by L. S. Nergaard* in 
the form of a correction factor to 
be applied to the indicated voltage. 
This correction factor is equal to 

1- X 

X 

where Xr is the resonant wave- 
length of the diode and for an RCA 
acorn tube equals 40. X is the wave- 
length employed in ems. 

As stage measurements may be 
made by applying the signal to the 
grid of the rf amplifier tube, it is 

*Radio at UHF (RCA Inst. Tech. Press). 

Fig. 6-Diode assembly used in 1SC at- 
tenuator showing silver ribbon induct- 
ance potentiometer 

important to consider the loading 
effect of the tube on the generator 
and any resonant effects due to 
lead lengths, etc. It will be readily 
seen that this ultra -high frequency 
technique is quite different from 
that employed in the design of 
broadcast receivers, for example, 
and the characteristics of the sig- 
nal generator are liable to play an 
important part in the results. 

Absolute value 
The question has often been 

asked how the absolute value of a 
microvolt or millionth of a volt is 
determined and the impression is 
widespread that the variation be- 
tween different types of signal gen- 
erators is due to the difficulty in es- 
tablishing a one microvolt standard. 
In view of the foregoing analysis 
of transmission line termination, it 
appears quite evident that this is 
probably the real seat of differences 
encountered. 

It is a comparatively simple mat- 
ter to establish an audio frequency 
value of 0.1 volt or 100,000 micro- 
volts by direct reading with a ther- 
mocouple and galvanometer for 
VTVM calibration. Proper design 
of the VTVM to avoid resonance 
error permits its use at the higher 
frequencies and successive decade 
steps or reductions of 10 to 1 will 
eventually reduce this value to 1 

microvolt. Of course it is necessary 
to check each decade step accu- 
rately and provide adequate shield- 
ing to prevent overall feed which 
would upset the output but this can 
be done. In fact, it is remarkable 
how two entirely different types of 
attenuator will give the same answer 
for a i microvolt level, which indi- 
cates the correctness of the result. 
In use the signal generators indi- 
cate practically the same level for 
1 microvolt at frequencies where 
they overlap (20-25 mc) in spite 
of the vast difference in attenu- 
ators. Fig. 4 shows the essential ele - 

(Continued on page 188) 

146 ELECTRONIC INDUSTRIES July, 1943 
www.americanradiohistory.com



HIGH SPEED Electronic 
PHOTO LIGHT 

While not in the least comparable 
in smallness, lightness and ease of 
transportation with the commonly 
used electric photoflash bulb, the 
Edgerton electronic speed light will 
become now quite popular in view 
of the restrictions, placed upon the 
general availability of the flash 
bulb. 

Circuit of high-speed light. Caution: 
Short-circuit condensers Cl before 
touching any part of outfit, even if 
main switch is open 

About ten years ago Prof. Harold 
E. Edgerton of M.I.T. took up an 
old French idea to utilize an elec- 
tric spark discharge as an illumi- 
nant for photography, where ex- 
tremely high speed was to be 
arrested, far beyond the capacity 
of any kind of mechanical shutter. 

Circuit action 
Benefitting by modern achieve- 

ments with electronic tubes and 
experiences with electric discharges 
through tubes, filled with certain 
rare gases, Edgerton developed an 
outfit, in which the discharge of a 
condenser was directed through a 
krypton or argon -filled glass tube, 
emitting a very powerful and pho- 
tographically highly actinic light. 
In addition, such a discharge last - 

by ARTHUR PALME 
Pittsfield, Mass. 

Trigger circuit for "freezing" rapid -moving objects 

ing only about 1/30,000 of a second, 
permitted the needle-sharp arrest- 
ing of motions, hitherto entirely 
beyond the scope of the fastest 
mechanical camera shutters. 

In the following is given a de- 
tailed description of the basic cir- 
cuit. Slight variations, particularly 
in the "trigger circuit," can be made 

and will be found to work equally 
as well as the method indicated. 
This circuit is common to all exist- 
ing speed lamps of this type. 

Referring to the circuit diagram, 
the following component parts are 
required: 

A 3 -winding transformer T1 of 
about 300 to 500 va. capacity and 
very short time rating. 

Primary 110 to 115 volt, 60 cycles. 
First secondary 1650 volt. 
Second secondary, fully insulated 

from first, 21/2 volt. Such a trans- 
former is listed ready-made by the 
Raytheon Co. of Waltham, Mass. as 
cat. No. U-3149. 

One half -wave rectifier tube, 
such as RCA -879 or similar. Its 
filament is heated by the 21/2 volt 
winding of T1. 

One Strobotron tube, such as 
SN -4 of Sylvania Electric Products, 
Salem, Mass., or similar. 

(Continued on page 183) 

Typical photo made in 1/30,000th sec- 
ond (100 mfd). Light ten feet from sub- 
ject. Agfa SS Panillm. Lens opening f:16 
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LABORATORY KINKS 
Extending the Range of 
a Signal Generator 

A problem comes up at times in 
laboratories that are not equipped 
to measure signals in the ever-in- 
creasing higher frequency ranges; 
that is, measuring a frequency be- 
yond the range of its signal gen- 
erator. This signal can be applied 
to a mixing or a detector circuit of 
some kind, together with an ad- 
justable signal of a lower frequency 
from a standard oscillator or the 
signal generator. The oscillator is 
set so that some undetermined har- 
monic of the latter is found to beat 
with the unknown signal. This will 
happen at more than one setting of 
the dial, assuming, as is generally 
the case, that harmonics exist in 
the oscillator. Carefully determine 
several of these frequencies that 
appear in successive order on the 
dial of the standard where beat 
notes occur, with emphasis on 
avoiding missing any one of them 
in order. Since the unknown fre- 
quency is higher than the standard 
it will be evident that the greater 
the difference the more numerous 
the points where these beats are 
heard. 

A trial computation can be made 
using several successive frequencies 
determined in this way: fl, f2, f3, f4, 

fl f2 
etc., applied to the relation fx 

1.5 

1.2 

1.1 

1. 

If no intermediate beat has been 
missed this computation gives a 
rough value of the unknown. The 
precise value will be the value of 
either f1 or f2 multiplied by some 
integer which gives the value near- 
est fx. Inasmuch as extra beat notes 
are frequently noted, the value 
should be checked using a third 
beat note setting, f3, and then a 
fourth in the same succession, f4, 

then f f1 f2 =12 f3 _ f4 f3 etc. x = f2-fi fm-f2 f4-f3 
Any of these relations that do not 
give the same value of fx should be 
disregarded, as false harmonic tones 
were probably used. 

In order to assist in making these 
computations the accompanying 
chart can be used to advantage. 

Speeding Up Inductance 
Measurements 

When making tests on a Q meter 
(or other type of instrument based 
on resonance measurements) in- 
ductance and capacitance values 
bear reciprocal relations with each 
other at the frequencies listed in 
the table. For greatest convenience 
these frequency points can be 
"spotted"on the oscillator dial direct 
and the capacitance scale can be 
provided with an auxiliary scale 
marked with values equal to the re- 
ciprocal of capacitance values. 

HARMONIC ORDERS in signal generator range 
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so 

TABLE 1 

Frequency Inductance 
50.33 KC 

159.16 KC 
503.30 KC 
1.5916 MC 
5.033 MC 

15.916 MC 

L=104=C 
L=103=C 
L=102=C 
L=10 =C 
L=1.0 =C 
L-.10 =C 

(Values are in m.m.f. and milli - 
henries.) 

For greatest accuracy the distrib- 
uted capacitance of the inductance 
coil must be added to the capaci- 
tance value of the tuning capacitor 
at resonance. 

The distributed capacitance of 
the coil can be quickly measured 
(if it has an inductance greater 
than a few microhenries) by con- 
necting in another coil having an 
inductance of 1 per cent or less of 
the first, across the tuning capaci- 
tor. It will resonate at a frequency 
10 times (or more) greater than the 
value selected for the test coil and 
used in Table 1. Having resonated 
the new coil to that frequency, con- 
nect the coil whose capacitance is 
to be determined across the tuning 
capacitor, and find out how much 
the setting of the latter has to be 
altered in retuning. The induc- 
tance change due to the two coils 
in parallel will be quite small and 
the shift can be considered to be 
that caused by the distributed ca- 
pacitance of the coil alone. 

When the inductance being 
checked is small to start with, it 
may not be possible to find a sec- 
ond coil sufficiently small to carry 
out this procedure. The usual meth- 
od* in this case is to determine the 
capacitance C1 needed to tune the 
coil to resonance with frequency A 
(select the latter so that practically 
full scale capacitance is needed) 
and then reduce this capacitance 
until it is approximately one -quar- 
ter of the first value, whereupon a 
deflection due to the second har- 
monic of the oscillator setting can 
usually be noted. Call this value C2. 
Then CD = C1 -4 C, Since CD is 

3 
usually quite small it is necessary 
to use extreme care in making 
these settings. If the second har- 
monic of the oscillator is not evi- 
dent, the oscillator must be care- 
fully retuned to the doubled fre- 
quency. 

1s 

Reference Proc. IRE. Aug., 1921. p. 300 
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AMPLIFIER TUBES for 
LOW ANODE Potentials 

One of the main arguments 
against the use of electronic de- 
vices for incidental control prob- 
lems is the nuisance factor brought 
about by the need for auxiliary 
equipment in the way of a power 
supply for filament and plate cir- 
cuits. In many places the use of 
a power line as the direct source 
of both voltages has brought about 
the necessary simplification. In 
mobile operation, however, a power 
line source is non-existent, and 
storage battery operation is obliga- 
tory. 

Tube for aircraft 
At the present time there is con- 

siderable interest therefore in a 
double section beam power ampli- 
fier tube, type 28D7, developed by 
Sylvania, designed especially for 
aircraft service, where a 28 volt 
battery is often standard equip- 
ment. It uses this battery for both 
filament and plate supply. A tube 
of this type can doubtless be adapt- 
ed to the solution of the problem 
of operating a radio receiver di- 
rectly from a 32 volt farm lighting 
system. Giving an output of the 
order of 200 milliwatts at these 
voltages, a maximum of more than 
100 volts is not recommended. 

The Type 28D7 is a Lock -In out- 
put tube, consisting of two beam 

Type 28D7 power output tube developed by 
Sylvania for simplified mobile operation 

power amplifier units in the same 
bulb, having the control grids and 
plates of each section brought out 
to separate pins. A common cath- 
ode connection is provided and a 
common terminal for the screen 
grids. The heaters are connected 
in series internally, and the cath- 
odes are not tied to either heater 
terminal. 

The two sections of the tube 
may be operated separately, they 
may be connected in parallel, or 
they may be employed in a push- 
pull circuit. Two different recom- 
mended loads per section are spe- 
cified, the choice depending on 
whether both sections are to func- 
tion as single -ended amplifiers or 
whether the two sections are to 
operate in push-pull. Where each 
section is used as a single -ended 
amplifier, the load per section 
should be 4,000 ohms, to insure 
reasonably low second and third 
harmonics. If the two sections 
operate in parallel, the load would 
be approximately half this value. 
For push-pull operation, the load 
per section should be 3,000 ohms 
since with this value the third har- 
monic is low and the second har- 
monic, although high, will be can- 
celed by the push-pull circuit. A 
plate -to -plate load of 6,000 ohms 
should therefore be used. 

The tube will furnish compara- 
tively large amounts of power at 
low plate voltages. Since the cath- 
ode power is proportionately higher 
than usually used in power output 
tubes, for this reason the power 
output of a Type 28D7 is very flat 
over a wide range of heater volt- 
age. There is a drop in power out- 
put of approximately 3 per cent 
with a heater voltage change from 
32 volts to 17.5 volts. 

6O0 mw output 
In applications where the tube 

is required to operate for any ex- 
tended period at heater voltages in 
excess of 28 volts, a resistor should 
be inserted in series with the 
heater supply voltage and the 
heater. 

Power output of the order of 600 
milliwatts is possible from a single 
Type 28D7 under Class A conditions 
at approximately 11 per cent dis- 
tortion. Another Type 28D7 is 
capable of furnishing the driver 
power with an interstage trans- 
former having an impedance of 6:1. 

Ratings 
Heater Voltage 28.0 Volts 
Heater Current 0.400 Ampere 
Maximum Plate Voltage 

(Per Section) 100 Volts 
(Continued on page 183) 
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WHO WILL Distribute 

Summing up many interviews 
with radio wholesalers, distributors, 
salesmen representatives, and parts 
jobbers, regarding the postwar dis- 
tribution and industrial marketing 
of electronic devices and parts, the 
opinion appears to be almost uni- 
versal that the methods and chan- 
nels of merchandising, distribution 
and servicing of this radio -elec- 
tronic material will not change very 
much from what they have been in 
the immediate past and during the 
prewar days. 

That there will be much more 
electronic business and on a wider 
scale of parts and material, is quite 
generally expected. But it is not 
anticipated that any new form of 
selling or servicing will be inaugu- 
rated, although in some cases the 
belief is that one or two of the 
larger manufacturers, now engaged 
in the manufacturing of radio -elec- 
tronic devices may, conceivably, es- 
tablish their own systems of selling 
and servicing their own brands of 
electronic products. 

Aaron Lippman, the Newark, N. 

J., distributor, who last year led the 
move to change the name of the 

Sales engineers likely the key with business gravitating to 
organizations best qualified by experience to handle it 

radio -parts jobbers' body to that of 
the National Electronic Distributors 
Association, believes that there are 
already jobbers in the present field 
who are best capable of handling 
electronic equipment. The ones 
best fitted for this job, he thinks, 
are the ones that have "ham" expe- 
rience, and have seen fit to enter 
the industrial field. 

Electronic sales engineers 

"There is no doubt the war will 
release a good many radio engi- 
neers, who will have some ambition 
to enter the electronic field as a 
business," says Mr. Lippman. "The 
present-day jobber who is wide 
awake certainly has the jump on 
any newcomers because he already 
has a representative inventory, and 
with his contacts of today he cer- 
tainly should be in a position to 
furnish the equipment and service 
that is required. 

"The jobber will have to make 
some changes in his personnel to 
handle the new field of electronics. 
For instance, I believe his entire 
sales force must be replaced by 

CONVERSION TABLES 

To Convert Into 

Atmospheres 
B.Th.U. 
B.Th.U. 
B.Th.U. 
C 
Calories 
Centimetres 
Cubic Centimetres 
Cubic Feet 
Cubic Inches 
Cubic Yards 
Dynes 
Dynes 
Ergs 
Feet 
Feet/min. 
Feet/sec. 
Feet/sec. 
Foot -lb. 
Foot-lb./sec. 
Feet/min. 
Gallons 
Gallons (Water) 
Grains 
Grammes 
Grammes, c.c. 
Grammes sq. m. 

Lb./sq. in. 
Calories 
Foot Pounds 
Watt-hours - 

Kilogram metres 
Inches 
Cubic Inches 
Cubic Metres 
Litres 
Cubic Metres 
Poundals 
Grammes weight 
Foot -lb. 
Metres 
Miles'hr. 
Miles/hr. 
Metres min. 
Kilogram metres 
Horse-power 
Metres/sec. 
Litres 
Cubic Feet 
Grammes 
Ounces 
Lb./cu.in. 
Ounces'sq. yd. 

Multiply by 

14-70 
0.252 

777.4 
02930 

(C x 9/5) + 32 
427-0 

0.3937 
006102 
00283 
0.0164 
07646 
000007233 
00010194 
7373 x 10-8 
0.305 
0.01137 
068182 

18-288 
01384 
0-00I8 
0.00508 
4.546 
0.161 
0-0648 
003527 
003613 
00295 

Conversely 
Multiply by 

00680 
3.97 
0-001285 
3-41 

(F - 32) X 5/9 

000234 
2-54 

16-39 
35.31 
61-0 

1.308 
13825-52 

980-39 
1-36 X 107 

3281 
88-0 

1-467 
00547 
7-23 

55-0 
196.8 

0.2205 
6211 

15432 
2835 
27-68 
33-9 

Data ehnrt compiled hp engineers of International Telephone & Telegraph Co. 

electronic sales engineers, men who 
will be in a position to advise the 
use of the various equipment to be 
sold by the distributor. 

"I also feel that a jobber will 
have to set up a repair department 
to maintain some of his equipment. 
The jobber will also have to have a 
definite understanding with his 
suppliers as to territorial protec- 
tion, with a definite sales plan." 

Distributes economically 

A. D. Davis, president of Allied 
Radio Corporation, Chicago, ob- 
serves: 

"Let us disabuse ourselves once 
and for all that the word 'elec- 
tronic' means anything else but 
tubes of various sorts, resistors, 
condensers, volume c o n t r o l s, 

switches, etc. There is presently 
existing a means of distribution of 
such equipment. No other means 
of distribution has come forward 
which would tend to perform this 
economic function at a lower cost 
or give greater service. 

"If the application engineers 
should develop new products which 
become specialties, then the distri- 
bution of those new products will 
fall into the classifications natu- 
rally suiting them. For instance, 
soldering irons, radio sets, and tube 
testers, are electronic equipment 
and can be distributed by any radio 
or electronic distributor, which is 
one and the same term. On the 
other hand, photoelectric -cell door - 
openers and safety devices, where 
engineering is involved, are not 
over-the-counter businesses ex- 
cepting insofar as a packaged item 
might be developed to be easily 
adapted to each individual require- 
ment. In such cases distribution 
will seek its natural field, though I 
do think the distributor who is al- 
ready familiar with electricity, 
physics, and the operation of high - 
frequency equipment, will be in 
better position to handle such 
equipment than the ex -grocer 
turned 'electronic' distributor! 

"I would also like to get off my 
chest," continues Mr. Davis, "my 
observation that there is a long 
haul from discovery of an elec- 
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Electronic SUPPLIES 
tronic principle and its use in war, 
to its becoming part of a billion - 
dollar -a -year market in peacetime. 
Experimentation, e n g i n e e r in g, 
establishing a demand so that the 
new equipment can replace old 
equipment (and without too much 
economic dislocation) - all these 
things have a habit of taking any- 
where from a few years up to a few 
generations. I am not by nature 
conservative but I think I would 
make haste slowly before gambling 
on the so-called electronic age. 

"So while I am bullish on the 
eventual electronic development, I 
don't think there is going to be an 
electronic revolution. You see the 
mere fact that we might have radio 
receivers operating on ultra -high 
frequencies, displacing the present 
broadcast bands, in my opinion 
cannot be termed a radical change. 
We have not opened up any new 
fields-we have merely substituted 
better equipment for such as ex- 
isted before. 

"So if you want my opinion on 
the future distribution set-up-I 
feel that the present set-up is well 
able to function within the fore- 
seeable future-and do a swell job 
too." 

Improved merchandising 
Charles Cooper, president of 

Cooper -Di Blasi Distributing Com- 
pany, 259 West 14th Street, New 
York, a veteran wireless pioneer 
and one of radio's oldest parts dis- 
tributors, predicts a vast improve- 
ment in radio electronic merchan- 
dising during the period following 
the close of the war. In Mr. 
Cooper's estimation, those best fit- 
ted by past experience, service and 
acquaintance with the trade and its 
technical problems, will be the ones 
best qualified to carry on postwar 
electronic distribution. Slight mod- 
ification in methods might be in- 
augurated, as necessity or circum- 
stances dictate, he declared, but 
the old framework of radio -parts 
distribution will remain the 'same. 

Streamlined methods 
Irving Sarnoff, president of 

Bruno -New York, located at 460 
West 34th Street, New York City, 
thinks that postwar distribution of 
electronic devices and parts will 
have to be streamlined, and im- 
proved methods of manufacturing 

and selling inaugurated. The 
order of the future will be lower 
manufacturing costs, without the 
sacrifice of quality, together with 
lower distribution costs so as to de- 
liver to the ultimate consumer a 
better and higher class product 
which is cheaper in price than dur- 
ing prewar days. Closer relation- 
ship between the manufacturer and 
dealer will be necessary in order 
that local retail stores and service 
men can compete in price with the 
large mailorder houses or chain 
stores. It is conceivable, he thinks, 
that some, if not much of the elec- 
tronic devices used in branches of 
industry other than communica- 
tions will be distributed through 
their own specialized distributing 
media. For example: A medical 
apparatus which is electronic in 
character might be handled and 
sold by a medical supply house 
though its servicing might be con- 
fined to the radio service man. 

Branching out 

Radio Wire Television, Inc., for- 
merly Wholesale Radio Service 
Company, 100 Sixth Avenue, New 
York City, expresses the opinion 
through Max Fine, purchasing 
agent and Ben Lehman, advertising 

manager, that the future course of 
electronic merchandising will be 
pretty much the same as it was and 
now is-but that the field is grad- 
ually branching out into industries 
other than that of communications. 
They feel that from experience and 
contact, the radio dealer and ser- 
vice man is better qualified than 
anyone else to carry on this class 
of merchandising and service. 

Ben Gross, president of Gross 
Distributing, Inc., 570 Lexington 
Avenue, New York City, believes 
that selling and distribution meth- 
ods should be improved to meet the 
coming demands for the postwar 
trade. Today is not too soon to 
think about it and to do something 
about it. Apparently no effort is 
being made by any of the organized 
groups-either the national or local 
organizations. 

George Hantenschild of the M & 
H Company, located at 512 Market 
Street, Philadelphia, dealers in 
radio, believes a great future awaits 
the electronic industry. He insists 
that the merchandising of its parts 
and especially the servicing of elec- 
tronic equipment must remain 
among those, who in the past, have 
been engaged in that business. 
Everything depends upon the ag- 

(Continued on page 190) 

(Coalinned from preceding page) 
CONVERSION TABLES 

To Convert Into Multiply by 
Conversely 
Multiply by 

Horse-power B.Th.U. min. 4241 00236 
Horse-power Watts 746.0 0.00134 
Horse-power Kilogram metres/sec. 7604 0.01315 
mperial Gallons U.S. Gallons 1.205 0830 
nches Feet 00833 12.0 
nches Metres 00254 39.37 
nches Millimetres 25-4 003937 
nches Yards 00277 36.0 
nches of Mercury Lb./sq. in. 0.4902 2.04 

Joules Watt seconds I-0 1.0 

Joules Ergs 107 l0-7 
Kilocalories B.Th.U. 39680 0000252 
Kilocalories! Kilogram me B.Th.U./Ib. 1.80 055 
K.CaL1cm.2/cm./hr./C' B.Th.U./in.2/in./hr./F 5598 0180 
Kilogrammes Lb. 2205 0454 
Kg./P.S. Lb./h.p. 2235 0.4475 
Kilogrammes Tons 0000984 10162 
Kilogrammes/sq. cm. Lb./sq. in. 14.22 00703 
Kilometres Miles 0621 1.609 
Kilowatt Hours Joules 36 x 105 27x10-7 
Kilowatts Horse-power 13406 0746 
Knots m.p.h. 1151 0868 
Litres Pints 1.76 0568 
Metres Yards I 094 0914 
Metres sec. m.p.h. 2.24 0447 
Poundals Lb. weight 003107 3215 
Square Centimetres Square Inches 0155 64516 
Square Metres Square Yards 1.197 08361 

Data chart compiled by engineers of International Telephone & Telegraph Co. 
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ELECTRONIC TUBES on the 
Advantages Over -balance 
Induction Heating Costs 

Though the cost of heating with 
rf current in industrial applications 
may be considerably higher than by 
other means, that cost is really of 
small moment in view of other ad- 
vantages, points out D. J. Finn, gen- 
eral sales manager of the Industrial 
and Sound Division, RCA Victor 
Division of the Radio Corp. of 
America. "To heat the same object 
under old methods," he says, "the 
cost might be-let's say lc per kw. 
With rf heating the cost might well 
be in the neighborhood of 6 to 7c 
per kw, but bear in mind that the 
heat is controlled and localized, 
which means in reality the net cost 
is not so much, since there is no 
cost for heat that would be wasted 
under the lc per kw set-up. With 
rf it is not necessary to heat asso- 
ciated elements; actual contact with 
the material to be worked on is not 
necessary with induction heating; 

X -Raying a Military 
Monster's Skin 

the surfaces of the material under 
consideration are not adversely af- 
fected; there is little heat loss to 
surroundings; gases are eliminated, 
which means less likelihood of cor- 
roded surfaces." 

Teletesting 
of Airplanes 

In an article on modern test 
methods for metal, Alfred V. de For- 
est, in Metal Progress, mentions a 
resistance -wire strain gage. It con- 
sists of a wire grid, the resistance 
of which varies linearly with strain 
and may be recorded by a multi - 
element oscillograph. 

In a recent development for air- 
plane testing, the change in resist- 
ance is used to modulate the fre- 
quency of a short-wave radio trans- 
mitting to the laboratory oscillo - 
graph the strains during test flights 
from distances up to 150 miles. Dis- 
tance recording or "teletesting" is 
thus made possible. 

INSULATED WITH compressed gas instead of oil, which per- 
mits reduction of its bulk by two-thirds, this million -volt Gen- 
eral Electric X-ray machine is used by the Ford Motor Co. 
for inspecting welds in the armor -plate skin of M-4 tanks 
and M-10 tank destroyers building in Detroit factories 

Electronic Compensation 
for Flicker 

When looking at an object 
through hot air rising from a stove, 
the image often seems to flicker be- 
fore one's eyes. This impression is 
due to variations in the index of 
refraction of the air which is de- 
pendent on temperature. The same 
effect impedes telescopic observa- 
tion of stars. 

A device compensating for these 
apparent movements of the stars is 
described in Patent No. 2,304,755 to 
Vladimir K. Zworykin. Obviously, 
the amount of shifting and re- 
focusing required to compensate for 
the deviation of the image from its 
original position is not a comput- 
able function of time but varies 
rather irregularly. Therefore, the 
correcting force can not be con- 
trolled by any independent source 
but only by the undesired deviation 
itself. Furthermore, rapid adjust- 
ment is necessary, requiring an 
inertia -less control mechanism. 

An electronic telescope is used 
showing the picture on the fluores- 
cent screen of a cathode-ray tube. 
To maintain the picture stationary, 
a comparatively small portion of 
the electron stream, the density 
distribution of which changes with 
a displacement of the image, is used 
to derive a magnetic field which 
depends on the density distribution 
and consequently on the displace- 
ment. This magnetic field is ap- 
plied to the electron stream so as to 
keep it in place. 

Controlling Case 
Hardening Skin 

Taking case hardening as a spe- 
cific example, RCA Victor Division 
of Radio Corp. of America makes 
plain why it is possible to do a very 
much more precise job with induc- 
tion heating than can be done by 
other means. The depth and area 
of the case hardening or skin ef- 
fect can be much more closely con- 
trolled. At the same time, self - 
quenching methods are possible. 
The quench is brought about by 
having the heat flow back into the 
metal rather than having water or 
some other cooling fluid applied 
externally. By controlling the rate 
and the frequency at which the rf 
power is applied, the degree or 
depth of hardening can be mathe- 
matically predetermined. 
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JOB 

STANDARD 
NOISE meter be- 
ing used in labora- 
tory to test noise 
level produced by 
gas fired space 
heater 

Testing Gas Heaters 
for Noise 

To set effective limits to the noise 
which gas -operated room heaters 
may produce, the Testing Labora- 
tories of the American Gas Associa- 
tion make use of a standard noise 
meter with its microphone placed 
at a specified distance from the 
heater operating full blast. 

Noise intensities are measured in 
decibels by the use of a sound -level 
meter placed at a distance of 18 in. 
from the meter's microphone, as 
shown. Permissible limits range 
from 55 decibels for normal opera- 
tion, to 70 decibels for immediate 
ignition or extinction. The signifi- 
cance of these noise levels may be 
better understood when it is con- 
sidered that an intensity of 50 deci- 
bels corresponds to the noise level 
of an average office, 60 that of nor- 
mal conversation, while 75 would 
represent that resulting from opera- 
tion of a typewriter. 

Syracuse's Novel 
Firehouse PA System 

The city of Syracuse, N. Y., has 
for some time been using a some- 
what novel method of simultane- 
ously communicating with all of its 
police, fire, water and public works 
offices, in which a public-address 
system functions over a closed cir- 

cuit connecting these various de- 
partments. The system is the in- 
vention of Harold O. Quick, chief 
of the engineering radio division, 
who has patented it. The basic idea 
was to provide a thoroughly re- 
liable system which would be con- 
siderably quicker than older, and 
more common, gong and telephone 
systems; a prime requisite was a 
visual means of constantly de- 
termining the condition of all cir- 
cuits. This has been done by pro- 
viding a continuous circuit, closed 
to do and containing milliameters 
to indicate continuity of flow of a 
predetermined current of small vol- 
ume. An elaborate switching ar- 
rangement permits either of two 
audio amplifiers with their asso- 
ciated microphones to be connected 
to the main line connecting the 
city's 23 fire stations, and other 
municipal offices. 

Northwestern's Lab for 
Lightning Analysis 

Northwestern University, Evans- 
ton, Ill., has just completed a high - 
voltage laboratory with cathode-ray 
equipment for analyzing power - 
line and lightning discharges and 
surges. 

The lightning maker consists of a 
15 -foot -high generator, and a cath- 
ode-ray oscillograph capable of 
measuring electrical discharges 

running into millions of volts. In- 
itial tests are being made on the 
1,500,000 volt level. 

Dr. J. F. Calvert designed the ma- 
chine and its laboratory. From a 
balcony on one side, observers may 
watch the procedure of "building 
up" the terrific voltage prior to the 
crash. When the discharge comes, 
the lightning flash, several feet 
long, cracks like a giant whip as it 
leaps between two large brass 
spheres. 

The lightning discharge, al- 
though lasting a matter of mil- 
lionths of a second, is literally taken 
apart for study of its effects on 
electrical transmission lines and on 
power production. Insulation fail- 
ures due to sudden electrical 
changes, and resulting breakdowns, 
are still major problems of power 
companies and manufacturers of 
electrical equipment. 

Bolts write biography 
This dissection of lightning 

flashes is accomplished by means 
of a cathode-ray oscillograph. This 
apparatus merely lets the lightning 
write its biography in a stream of 
electrons inside the cathode-ray 
tube. 

The whole life story of the flash 
is written in billionths of a second 
through the beam of electrons 
which travels at a speed as high as 
seven miles a second. 
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SURVEY of WIDE READING 

On FM Systems 
D. A. Bell (Wireless Engineer, Lon- 
don, May, 1943) 

The article contains a compari- 
son of interference and propaga- 
tion characteristics of FM and AM 
communication systems. Known 
data on fluctuation noise, impulsive 
noise, modulated interference, cross 
modulation, transmitter gain and 
propagation characteristics are 
compiled. 

Shunt -Excited 
Broadcasting Antenna 
S. S. Banerjee and S. Y. Tiwari (In- 
dian Journal of Physics, Calcutta, 
Oct. 1942) 

A shunt -excited antenna is es- 
sentially a vertical antenna effi- 
ciently grounded and excited at a 
suitable point above ground. The 
effect on the intensity of the radi- 
ated field when the excitation point 
is gradually altered is the subject 
of the present theoretical investi- 
gation. 

From the current distribution in 
the parts above and below the ex- 
citation point-the portion above is 
assumed to behave as an insulated 
system-an expression for the ver- 
tical field strength is derived for an 
antenna of any length and for the 
excitation point being situated at 
any point above ground. 

In the case of a quarter -wave 
antenna, the current distribution in 
the antenna and, consequently, the 
radiated field strength is not af- 

Electronic news in the world's 
ing, scientific and industrial 

fected by a change of the excita- 
tion point. The formula is evalu- 
ated and tabulated for half- and 
full wave antennas and for a dis- 
tance of one wave -length from the 
antenna. In the table, A equals 
1.e iwt/c, I being the current am- 
plitude in the antenna and c the 
velocity of light. 

Most General Solution of 
Maxwell's Equations for 
Closed Cylindrical Conductors 
E. Ledinegg (Annalen der Physik, 
Berlin, Vol. 41, 1942, pp. 537-566) 

The article is concerned with the 
computation of the most general 
solution of Maxwell's equations for 
closed conducting cylinders. Rigor- 
ous mathematical analysis shows 
-provided the cylinder constitutes 
a singly -connected space, i.e., a 
hollow cylinder as distinguished 
from the space between two hol- 
low cylinders said to be doubly - 
connected - that a complete so- 
lution satisfying the boundary 
conditions is obtained by superim- 
posing electric -type fields and 
magnetic -type fields. The electric - 
type field used in any special case 
has no magnetic component paral- 
lel to the cylinder axis and its elec- 
tric component in this direction is 
to be identical with that of the 
particular field to be composed; 
corresponding conditions are im- 
posed on the magnetic field. 

For doubly -connected spaces, the 
existence of solutions of Maxwell's 
equation satisfying the boundary 
conditions and having neither 

HALF WAVE ANTENNA 

Height of excitation 
point from the ground 

in fractions of x 

Field strength 
in fractions of A 

1/32 -.6046 
1/24 -.5989 
1/16 -.5930 
1/8 -.0331 
1/4 -.6046 
1/3 -.7678 

Insulated -.6046 

FULL WAVE ANTENNA 

Height of excitation 
point from the ground 

in fraction of x 

Field strength 
in fractions of A 

1/32 

1/24 
1/16 

1/8 

1/4 
1/3 

2/5 
1/2 
2/3 
3/4 

-.3639 
-.3696 
-.3753 
-.3992 
-3639 
-.2007 
-.0145 
+.2407 
+.0326 
-.3639 

Insulated -.3639 

press. Review of engineer - 
journals, here and abroad 

electric nor magnetic axial com- 
ponents is proved. This type field 
vanishes identically in singly -con- 
nected cylindrical spaces. 

It is stated that, for plane elec- 
tromagnetic waves, the principle 
of superposition may be extended 
to infinite hollow cylindrical con- 
ductors by suitably modifying the 
boundary conditions. 

Receiver Input Circuit 
H. Behling (Funktechnische Mo- 
natshefte, Berlin, Vol. 7, 1942) 

The article contains a mathe- 
matical investigation on the effect 
of the input circuit of a receiver 
on voltage amplification, i.e., on 
the ratio of antenna electromotive 
force E. to grid voltage Es at the 
first tube, at a predetermined 
antenna impedance. Voltage step- 
up in the input circuit reduces 
tube noise as compared with signal 
voltage. Conditions for maximum 
voltage amplification are derived. 

Receiver input circuit 

In the case of a single resonant 
input circuit, shown in the dia- 
gram, maximum voltage amplifica- 
tion is obtained if C is so chosen 
that 1 /L (C - Ck) = wog, making 
the input circuit resonant at the 
operating frequency, and if at the 
same time w. C. (R,R,) 1/2 = 1. Un- 
der these circumstances the ratio 
E./Eg becomes a maximum and 
equals 1/a (R,/R,) 1/2. Cr may be re- 
placed by an inductance without 
any change in the results except 
for Lk now being so chosen as to 
make the input circuit resonant at 
the operating frequency. 

The reactance of the generator 
may be zero, for instance for a 
quarter -wavelength antenna. Then, 
a coupling transformer, having a 
ratio equal to R,/R1, substituted 
for L will give optimum per- 
formance, which again is equal to 
the above expression for E./Eg. 

For R, small compared with R, 
optimum performance is obtained 
for C = O, and for Ct and L con- 
stituting a resonant circuit. In this 
instance, E./Eg = woL/R,. 

Next, a two - resonant - circuit 
band -pass -filter input is con- 
sidered. Similar maximum condi- 
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tions are obtained. The maximum 
amplification depends on R,, R, 
and the coupling between the two 
filter circuits. 

If R, is small compared with R, 
for both circuits, best performance 
is obtained if w° C't R, = 1, C't 
being the coupling capacitance be- 
tween the two circuits. Under the 
most favorable conditions, E./Eg = 
1/z w° L / R which is half the value 
for single circuit coupling. 

A specific example illustrating 
the use of the formulas is included. 

A Sonic and Supersonic 
Transmitter 
L. Ehret & H. Hahnemann (Zeit- 
schrift fuer technische Physik, 
Berlin, No. 10, Vol. 23, 1942) 

According to a report in the May 
issue of the Wireless Engineer, the 
transmitter described is intended 
to produce sonic and supersonic 
waves of strong intensity in gases. 
It is a Hartmann's air -jet genera- 
tor modified to permit separation 
of the sound field from the flow of 
air. The device may also be 
adapted to generate supersonic 
waves in liquids. 

Capacity Pick-up 
Transducer 
E. V. Potter (Review of Scientific 
Instruments, May 1943) 

The circuit was developed for 
seismic investigations. It is based 
on the principle that the current 
set up in the coupling circuit be- 
tween two oscillators is indicative 
of detuning caused by a change in 
oscillator capacity. Sensitivities up 
to 2 ma per micro-microfarad 
change in capacity and a current 
range of 5 to 40 ma can be obtained 
with 25L6 oscillator tubes. The cir- 
cuit is readily adaptable, covers a 
frequency range from 0 to over 
200 kc, and is not affected by local 
magnetic or electrostatic fields. 

Theory of the Discriminator 
C. Tibbs (Wireless World, London, 
May, 1943) 

Operation of the discriminator 
circuit shown is explained in detail. 
Phase relation between the voltage 

Discriminator 

developed across the primary and 
both halves of the secondary of 
the discriminator transformer-the 
latter being composed of induced 
and injected components-are con- 
sidered. Two diagrams illustrate 
the conditions for unmodulated 
carrier and for maximum fre- 
quency modulation, respectively. 

Effects of transformer turns 
ratio, Q -value of primary and 
secondary resonant circuits, and 
coupling of the transformer are 
investigated. 

Miniature Geiger -Muller 
Counter 
L. F. Curtiss (Journal of Research 
of the National Bureau of Stand- 
ards, Vol. 30, No. 2) 

Geiger -Muller counters are es- 
sentially ionization chambers con- 
taining two spaced electrodes hav- 
ing a voltage applied to them. 
Upon incidence of ionizing radia- 
tion the contents of the chamber 
becomes conductive and discharge 
takes place. The number of dis- 
charges is counted and permits 
conclusions as to the frequency of 
the ionizing particles and some- 
times as to their nature. 

The paper reports the construc- 
tion of a Geiger -Muller counter 
having an internal diameter of 
0.8 mm and a length of about 
3 cm. The filling gas is a mixture 
of amyl acetate vapor and argon 
at about 4 mm pressure. 

A narrow, well-defined beam of 
radiation can be located and 
measured by this counter. An- 
other special application, suggested 
by its shape resembling a large 
hypodermic needle, is to introduce 
the counter directly into the ma- 
terial to be tested, e.g. a biological 
specimen or even a live animal. 

Further work is in progress in 
an effort to improve the charac- 
teristics of these miniature tube 
counters and to determine the low- 
est limit of tube diameter that can 
be used. 

AC Voltage Stabilizer 
A. Glynne (Journal of the Institu- 
tion of Electrical Engineers, Part 
II, London, April, 1943) 

The stabilizer is intended to pro- 
vide a constant voltage supply un- 
affected by fluctuations in the 
mains, for testing ac indicating 
instruments, meters, and poten- 
tiometers. 

The stabilizing effect is obtained 
by means of a bridge circuit in- 
cluding two metal -filament lamps 
in two opposing arms whose re- 
sistance changes with the voltage. 
Consequently, a variation in the 
supply voltage causes a change in 
the lamp resistors and unbalances 
the bridge. The bridge is balanced 
for the desired voltage and the un- 

s 
AC voltage stabilizer 

balance voltage developed used to 
regulate the supply. 

However, little power is avail- 
able from the bridge circuit, and 
an amplifier was, therefore, incor- 
porated. It was then found that no 
adjustment of the input voltage to 
the bridge would reduce the output 
voltage to zero, due to a third 
harmonic present in the output 
circuit. Any change in the voltage 
supply produces a further com- 
ponent voltage in the output in 
quadrature with the main com- 
ponent. 

To overcome this difficulty, the 
circuit shown was designed and 
proved satisfactory. The bridge 
network may be regarded as con- 
sisting of two four -arm bridges 
with one pair in common; the 
loads are represented by L, C1, R4 
and R5, respectively. R The two 
bridges develop voltages of equal 
magnitude which consist of sine, 
cosine and third harmonic com- 
ponents. The circuit and its appli- 
cations are discussed in detail. 

Measuring Expansion of 
Metal Powder 
(Westinghouse Engineer, May, 1943) 

In designing molds, it is neces- 
sary to know how much to allow 
for shrinkage or expansion of a 
metal powder under various condi- 
tions. P. R. Kalischer of the West- 
inghouse Research Laboratories 
has developed an electronic device 
which graphically records expan- 
sion and compression versus time, 
temperature or any other com- 
ponent that lends itself to transla- 
tion into millivolts. 

To obtain a temperature versus 
expansion graph, the metal is 
heated in a controlled atmosphere 
by an electronic furnace to any de- 
gree of temperature desired and 
this temperature recorded by a 
potentiometer. The revolving slide 
wire portion of the potentiometer 
is connected to a transmitter, the 
receiver operating the chart move- 
ment of a second recording instru- 
ment. The stylus of this second 
instrument is actuated by an elec- 
tronic device which translates 
changes in the length of the metal 
into millivolts. 

A continuous graph of expansion 
and contraction from room tem- 
perature to 1100°C and back may 
be made, and the net shrink for a 
specific metal powder under con- 
trolled conditions can be inter- 
polated to within 1/10000 inch. 
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WHAT'S NEW 
Devices, products and materials the manufacturers offer 

New "Tube Type" Crystals 
Newly added to the range of 

piezo electric quartz crystals pro- 
duced by John Meck Industries, 
Plymouth, Ind., is this special pur- 
pose type, housed in a conventional 
metal tube case. By means of this 
mounting, complete freedom from 
moisture and atmospheric pressure 
changes are secured. The com- 
pany's plant is fully equipped to 
fabricate all crystal oscillators and 
resonators, completely from the 
raw quartz. 

Plug -Receptacle 
A plug -receptacle assembly of 

new design is announced by Lapp 
Insulator Co., Inc., LeRoy, N. Y. 
For use with panel -rack type of ra- 
dio equipment, this connector fea- 
tures mechanical precision, rugged 
construction to withstand consider- 
able mistreatment in the field, full - 
floating contacts, and, because of 
the fact that steatite is used as the 
insulation, a particularly high or- 
der of resistance to flashover and 
surface tracking. In construction, 
each plug and receptacle consists 
of a zinc die-casting on which are 
mounted four ceramic plates, which 
hold the metal contacts in full 
floating position. At the ends of 
the male plug are accurately ma- 

chined steel pins, which engage 
corresponding holes in the female 
receptacle, to provide positive and 
accurate alignment. 

Polystyrene Battery Retainer 
The Electric Storage Battery Co., 

Philadelphia, is manufacturing a 
plastic storage battery retainer for 
certain types of Exide batteries of 
polystyrene. The new retainer has 
certain inherent advantages and 
uses less material which is critical 
for the war effort. 

Metal Shear for 
Precision Work 

Suitable for precision work on 
light and medium weight metals 
and materials that cannot other- 
wise be rapidly worked, the Di -Acro 
Shear, No. 2, is announced by 
O'Neil -Irwin Mfg. Co., Minneapolis, 
Minn. The shear can be quickly ar- 
ranged to shear, slit, square, strip 
or notch to extremely close toler- 
ances and all ductile and pliable 
materials can be worked, frequently 
eliminating the necessity for ex- 
pensive dies. Both shear blades are 
of heavy tool steel, accurately 
ground and aligned, with a maxi- 
mum shearing width of 9 in. and 
a maximum shearing capacity, full 
width of 22 gauge steel plate. 

Selenium Rectifier 
A new selenium rectifier of the 

half -wave type has a working tem- 
perature range from - 70 deg. C. 
to + 75 deg. C. and a negative 
temperature coefficient. All asso- 
ciated equipment such as meters, 
relays, etc., have positive tempera- 

ture coefficients with resulting 
compensation when used with se- 
lenium rectifiers. Consists of two 
rectifying elements assembled in a 
tubular plastic case and rated 10 
v. ac. Impedance in the forward 
direction is of the order 1,000 ohms. 
Impedance in reverse direction is 
of the order 1 megohm per plate. 
Manufactured by Selenium Cor- 
poration of America, 1800 W. Pico, 
Los Angeles. 

Air Drying Device 

Here is a simple, quick, easily 
operated way to obtain dry air, 
consisting of a hand operated air 
pump combined with a chemical 
drying tube. The drying agent is 
in a transparent container mount- 
ed concentric with the pump bar- 
rel. The drying agent contains a 
color index which is blue when the 
chemical is active, and turns pink 
when it becomes saturated. The 

drying chemical may be replaced 
when saturated, or may be removed 
from the tube and reactivated by 
heating in an open pan. This de- 
vice, first developed by Victor J. 
Andrew Co., 363 E. 75th Street, 
Chicago, for use with coaxial cables 
in radio transmitting stations, is 
equally applicable to many other 
uses. Price, $26.50. 

Sensitive Relays 
Relays designed to operate at low 

input currents, varying from a few 
milliwatts to a maximum of one 
watt are manufactured by Sigma 
Instruments, Inc., Boston, Mass. 
Particularly suitable because of bal- 
anced springs and armatures in air- 
craft or wherever vibration is a 
problem. The relays are of low 
mass construction, exceptionally 
fast -acting and can be made to fol- 
low pulsations occurring at a rate 
of several hundred per second. 
Where supplied for precise adjust- 
ment, they are free from any reten- 
tivity effects. 

96 ELECTRONIC INDUSTRIES July, 1943 
www.americanradiohistory.com



Miss Gertruce Theberge,"; 
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formonce tests. /- 

ONE TO PROVIDE THE EQUIPMENT 
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Specialists on the Factory Front must back up those 

on the Fighting Front. As an American, you would be 

proud to see at Hytron carefully trained girls holding 
down important supervisory and technical jobs, and 

displaying manual dexterity on fine work which a 

watchmaker would admire. 

Here at Hytron we realize fully our responsibility for 
fashioning well the radar, radio, and electronic tubes 

upon whose performance the lives cf our fighting men 

depend. To fulfill this trust, we have gone all out to 

train hundreds of new specialists capable of building 

to exacting standards countless dependable War 

tubes. That their skills may help bring closer the day 

when our boys come marching home, is the sole pur- 

pose of all Hyfron employees. 

elei/e;cii(ee efie2 ..4it-em2teizeirere, Weeey-40. Wrreet. frt. .Y'4í 
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UNITED Tubes for the United Nations are pour- 
ing out in a ceaseless stream touching every 

shore of this warring world. So match material of 

victory for so many ... from the hands of so fen! 
Almost before the echoes of Pearl Harbor died 

away, United had swung 100% of its labor and 

facilities into production of transmitting tubes of 

Army and Navy specifications. And tubes of some 

MERE IS THAT RECORD: 

of the first Radar and other devices used to pro- 

tect our ships and shores came from the hurrying 
hands of United employees. 

United men and women number hundreds, not 

thousands. Yet in terms of production per em- 

ployee, as well as overall company output, United 
has achieved a record which we believe is unique 

in the nation. 

RESofve production, n cy 1943, compared Production per employee, Mcy 1943, corn- Production pc r sq. ft. of space, May 1943, corn - 

with wercge month'y cutpvt in 19z, & 7942 pored with overage month, 1941 & 1942 pored with overage month jn 1947 & 1942 

Significantly, this achievement has added meaning 
because it is superimposed on an already estab- 
lished, high normal output. Moreover, United 
productionvolume has been accompanied by 

parallel progress in the development of new, 

improved and special types of electronic tubes. 
At the same time, United ingenuity has .made 

important contributions to etiiciency by effecting 

substitutes for many scarce, critical materials. 
In grateful acknowledgment of a job well done, 

the management of this company salutes its heroes 

and heroines of the production front. These men 

and women are rendering truly distinguished serv- 

ice in the defense and freedom of our country. 
We know our country will share this glow of 

pardonable pride. 

H S 
ELECTRONICS COMPANY 

Ih EWA F'K ' NEW JERSEY 
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Vibrometer 
A rugged and simple instrument 

for measuring the frequency and 
amplitude of vibrations is manu- 
factured by C. G. Conn Ltd., Elk- 
hart, Ind. Designed to meet Army 
Air Force requirements, this vi- 
brometer has a frequency range 
from 800 cpm to 2000 cpm and an 
amplitude range of .001 to .010 in. 
The amplitude measured is in peak 
to peak values. Weighing only four 
ounces, the instrument has a pro- 
tective cover which also serves as 
a mirror to enable the operator to 
see the scale by reflection when 
looking at the top in hard -to - 
reach places. 

Mica Capacitor Alternates 
Small oil -impregnated oil -filled 

capacitors for use in assemblies 
where both space and weight are at 
absolute minimum, are announced 
by Aerovox Corporation, New Bed- 
ford, Mass. Originally designed as 
metal -cased alternates for mica ca- 
pacitors, these Type 38 oil tubulars 
are now being used for newly -de- 
signed equipment. Despite extreme 
compactness, this unit meets many 
of the exacting conditions to which 
the replaced mica capacitors are 
normally subjected. They are con- 
servatively designed with no skimp- 
ing of insulation or oil -fill despite 
their size. They meet all standard 
specifications for paper dielectric 
capacitors used as mica alternates. 

Pressure Terminals 
and Connectors 

Sta-Kon pressure terminals are 
available in all wire sizes No. 22 to 
250. Small and compact, the di- 
ameter of the barrel is no larger 
than the insulated wire itself. Once 
installed the Sta-Kon actually be- 
comes a part of the wire and pro- 
vides a secure, vibration -proof grip 

derived through the long indenture 
which runs parallel to the wire 
strands. A highly conductive elec- 
trical connection is the result. Cor- 
rosion and fatigue tests prove the 
connection is sound, both mechan- 
ically and electrically, and that in- 
itial, low resistance is unimpaired 
by age or service. Manufactured by 
The Thomas & Betts Co., Inc., 
Elizabeth, N. J. 

Aircraft Autosyn Calibrator 
For the rapid and accurate cali- 

bration of aircraft autosyn indi- 
cating motors, Televiso Products Co.,, 
6533 Olmstead Ave., Chicago, has 
developed a piece of test equipment 
that may be operated by semi- 
skilled personnel. It is a compact 
unit, 10 by 6 by 3 inches, weighing 
six pounds, which functions as a 
jig to hold a standard autosyn mo- 
tor under test without the need for 
clamps. Pin holes are held to a 
tolerance of .0002. The instrument 
has as an integral part a standard 
autosyn motor against which pro- 
duction jobs may be tested; it is 
supplied either with or without 400 
cycle power supply and VT volt- 
meter. 

Wiring Harness Fastening 
To facilitate the fastening of 

tubing, wiring harnesses and the 
like in aircraft work, Tinnerman 
Products, Inc., 2111 Fulton Road, 
Cleveland, has developed a special 
type of speed nut that snaps 
around rolled sections, thus elim- 
inating the need for drilling holes 
which weaken the structure. As 

the screw is tightened, the two legs 
are forced inward to give a firm 
spring tension grip. It is made for 
8Z and 10Z sheet metal screws, de- 
signed for use on various sizes of 
Z stringers, is aircraft spring steel 
with a zinc metal gray finish. A 
similar product is made for beaded 
extrusions. 

Glass Working Machinery 

A glass lathe of the horizontal 
floor type is manufactured by Eisler 
Engineering Co., Newark, N. J. The 
machine produces small and me- 
dium size electronic tubes and va- 
rious cylindrical glasswork. It has a 
hollow coaxial aligned spindle, one 
stationary and one movable chuck 
and is adequately supplied with 
fires of circular shapes, mounted on 
a carriage, which can be moved 
either length or crosswise by means 
of handwheels. The two universal 
chucks holding the work are ad- 
justable from 1/s in. to 4 in. diam- 
eter. The bed is normally 34 in. 
long but can be provided for great- 
er length if required. The stand is 
fabricated and welded in all parts. 
Two glass tubings are placed 
through the hollow spindle respec- 
tively and fixed in the chucks. 

Compacted -Metal Technique 
Fine metallic powders, compress- 

ed in dies under tremendous pres- 
sures into various shapes and sizes, 
followed by sintering to convert 
such pieces into solid metal masses, 
is accomplished by Henry L. Crow- 
ley & Co., Inc., West Orange, N. J. 

Tandem Power Rheostats 
Compact, sturdy tandem power 

rheostat assemblies of two or more 
sections are available from Claro - 
stat Mfg. Co., Inc., 285-7 N. 6th 
St., Brooklyn, N. Y. These assem- 
blies are made up of two 25 -watt 
or two 50 -watt rheostats rigidly 
coupled together and held in a 
metal cradle. The usual one -hole 
mounting and locking -projection 
features are retained. The indi- 
vidual rheostats can be of any 
standard resistance value, taper, 
tap and hop -off, and all units go 
through the same degree of rota- 
tion as the single shaft is turned. 
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NEW PATENTS ISSUED 

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

TELEVISION 

Television Transmitter- Direct 
current and low frequency correc- 
tion is applied to the composite pic- 
ture and synchronizing signal and 
additional pulses are added to the 
synchronizing signal to increase it 
to a value greater than is desired 
in the final signal. The tops of the 
synchronizing signal are then clip- 
ped off at a fixed level with respect 
to "black" in the picture. K. R. 
Wendt, RCA, (F) Oct. 23, 1940, (I) 
June 8, 1943, No. 2,321,343. 

Picture Reproducing System - 
To delay the synchronizing signal 
with respect to the video signal, an 
electronic time delay device is in- 
serted into the synchronizing sig- 
nal channel. The time delay device 
comprises an electron discharge de- 
vice having an electron transit time 
substantially equal to the desired 
time delay. W. A. Tolson, RCA, (F) 
Sept. 30, 1940, (I) June 8, 1943, No. 
2,321,335. 

SEISMIC WAVE RECORDING 

Seismic Surveying- The seismic 
waves are converted into electrical 
pulsations and recorded. The sen- 
sitivity of the recorder is initially 
reduced and increases at a rate 
which is inversely proportional to 
the rate of decrease of the seismic 
wave amplitudes so that a con- 
stant -amplitude record is obtained. 
B. B. Weatherby and W. T. Born, 
Geophysical Research Corp., (F) 
May 26. 1933, (I) June 8, 1943, No. 
2,321,341. 

Seismograph Control -In s e i s- 
mographic surveying it is desirable 
to control the gain of amplifiers in- 
dependent of signal strength and 
as a predetermined function of 
time. A multiple switch and time - 
delaying condenser -resistor net- 
works supplement the amplifier 
circuit to provide suitable screen - 
grid potentials effecting the gain 
control. At the same time, part of 
the multiple switch operates to 
connect and disconnect geophones 
and amplifiers so as to reduce the 
required number of amplifying 
channels . and recorders. E. J. 

Summaries of inventions relating to electronic uses 

Shimek, Socony-Vacuum Oil Co., 
(F) Feb. 21, 1940, (I) April 20, 1943, 
No. 2,317,334. 

UHF AND HF DEVICES 
Transmission Line Modulator - 
In previous systems, the plates of 
modulating tubes T were directly 
connected to transmission line 2, 
and either incomplete modulation 
or incomplete transfer of power 
from source to load was obtained. 
For satisfactory operation of the 
original device, it is required that 
the impedance of line 2 at its junc- 
tion with line 1 vary from a value 
which is very low to one which is 
very high as compared with the im- 
pedance of line 1. It is the object 
of the coupling proposed by the in- 
vention to provide this impedance 
variation as a function of available 

AA... -G 
TAGE 
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impedance variations of tubes T by 
transforming the tube impedances 
to a much lower value. In the em- 
bodiment shown, the coupling con- 
sists of line 3, intended to tune the 
tube capacitances to resonance, con- 
denser 5 and grounded movable tap 
4. Lines 2 and 3 are so connected 
that the maximum and minimum 
impedances obtained at the junc- 
tion are of proper value to effec- 
tively provide a short-circuit and 
an open circuit at the junction of 
lines 1 and 2, as the modulating 

tubes are operated. G. L. Davies. 
Washington Institute of Technol- 
ogy, (F) May 6, 1942, (I) May 18, 
1943, No. 2,319,535. 

UHF Transmission Line -When 
oscillating electrical potentials are 
applied to strips 11 and 12, an os- 
cillation current perpendicular to 
the cylinder axial is set up in each 
half of tube 10 and on fins 11 and 
12. Gap 13 constitutes a capacity, 
and each half of the tube with part 
of each strip or fin 11 and 12 forms 
an inductance. The current is a 
maximum for the series -resonant 
frequency of these two elements, 
and so is the resulting magnetic 
flux. Therefore, this is the best 
condition for transmitting energy 
of a certain frequency along the 
line from one end to the other, 
since the flux couples all of the 

ro 

imaginary transverse line segments 
together. If a band-pass filter ef- 
fect is desired, the transmission 
line may be made to respond at 
two different but adjacent fre- 
quencies, by placing strips 11 and 
12 to one side of the diameter so 
that the two circuits resonate at 
different frequencies. More sec- 
tions can be included tuned to 
identical or different frequencies. 
Other modifications are shown and 
claimed. G. L. Usselman, RCA, (F) 
Aug. 16, 1939, (I) April 27, 1943, No. 
2,317,503. 

UHF Concentric Line -The fil- 
ter properties of a line composed 
of two concentric conductors and 
dielectric spacing discs are recog- 
nized, and the detrimental effect of 
the small concentrated capaci- 
tances constituted by the discs is 
explained. To overcome this dif- 
ficulty it is proposed that the ef- 
fective electrical length of each 
line section -which is the axial 
length of the air dielectric section 
between two spacing discs plus the 
axial length of a dielectric disc 
times the root of the dielectric con- 
stant of the disc material -be 
smaller than half the wavelength 
to be transmitted. It is further 
suggested to provide a terminal re- 
sistance which has the same fre- 
quency dependence as the charac- 
teristic impedance of the cable and 
therefore terminates the cable free 
from reflections. H. Buchholz, 
General Electric Company, (F) 
Aug. 31, 1940, (I) April 27, 1943, No. 
2,317,439. 

Velocity -Modulation Tube -IS 
the opening through which the 
beam passes is a large fraction of 
a wavelength, and the beam ex- 
tends over this area, the accelera- 
tion given some electrons near the 
outer part of the beam may be very 
different from that of electrons 
near the center. Provisions are pro- 
posed to restrict the dimension and 
control the shape of the electron 
beam so that the width of the ef- 
fective part of the beam does not 
exceed 20 per cent of the wave- 
length. The beam may either be 
solid or in the form of a hollow an- 
nulus; the latter configuration is 
obtained by a similarly shaped ac- 
tive cathode surface. Care is taken 
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lt's Like Old Times For STEATITE 

THE WAY THINGS WERE GOING a few months ago in 

the Steatite Industry, you probably thought you would 

just have to get along without this top-ranking insulat- 

ing material for the duration. That's all changed now. 

STEATITE IS AVAILABLE AGAIN. And there isn't much 

likelihood of any more shortages-unless a couple of 

planets get into the war. For today the Steatite Industry 

has the productive capacity-both in raw materials and 

fabricating equipment-to meet your requirements for 

essential applications. 

THERE IS NOTHING QUITE LIKE STEATITE for high - 

frequency applications. It "does the trick," that's all... 

in fact, other materials are rated according to how 

nearly they approach Steatite in characteristics and 

performance. This superiority explains why you may 

have been unable to get adequate quantities of Steatite 

in the war's earlier stages. Uncle Sam always buys the 

very best. It was a "rush hour" alright for Isolantite. 

ELECTRONIC INDUSTRIES July, 1943 

TODAY AT ISOLANTITE, just as throughout the industry, 

it's like old times. With our expanded production facili- 

ties and trained war -personnel, we are once more in a 

position to give reasonably prompt delivery. Coil forms, 

small stand-off insulators, and pressed parts are just a 

few of the shapes Isolantite is prepared to furnish. 

IT'S GOOD TO RETURN TO THE NO. i INSULATING 

MATERIAL ... but better still to be able to specify 

Isolantite,* long the first name in Steatite. 

CERAMIC INSULATORS 
ISOLANTITE INC., BELLEVILLE, NEW JERSEY 

'Registered trade -name for the products of Isolantite Inc. 
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that the field strength between the 
grids is constant within 5 per cent 
over the beam area. C. V. Litton, 
International Standard Electric 
Corp., (F) Aug. 27, 1940, (I) April 
13, 1943, No. 2,316,264. 

FM AND PHASE MODULATION 

Frequency Modulator -The two 
tube circuits, V1, crystal, C, and V2, 
crystal, L, respectively, tend to os- 
cillate at different frequencies. 
They are, however, connected to 
the common tank circuit Cl, -Li 
and thereby entrained to generate 
oscillations of a single frequency 
intermediate the resonant fre- 
quencies of the two individual cir- 
cuits. When modulation potentials 
are differentially applied to grids 
16 and 18 of the tubes, the oscilla- 

tion of that tube supplying the 
greatest amount of power to the 
tank circuit will control and the 
frequency of the output circuit will 
shift toward the frequency at 
which that tube considered alone 
tends to operate. Another em- 
bodiment is shown in which the 
crystal is connected between con- 
trol grids and cathodes of the 
tubes. G. L. Usselman, RCA, (F) 
Oct. 2, 1941, (I) May 11, 1943, No. 
2,318,979. 

Phase Modulation - The plate 
impedances of amplifier tubes 13 
and 14 are connected across the in- 
put circuits of rf amplifiers 11 and 
12, respectively. No plate current 
flows in tubes 13 and 14 when no 
modulating signal is present. The 
modulating signal increases the 
plate impedance of one of tubes 
13, 14 at the same time that it de- 
creases the plate impedance of the 

+1 

other tube. Current of oscillator 
frequency will flow through con- 
densor C1 and the plate impedance 
of tube 13 in series therewith to 
produce a leading voltage across 
the plate impedance which is ap- 
plied across the input circuit of rf. 
amplifier 11. Similar considera- 
tions may be applied to coil L1 and 
tubes 12 and 14, except for the fact 
that a lagging voltage will result. 
J. Evans, RCA, (F) Oct. 15, 1941, 
(I) May 11, 1943, No. 2,318,934. 

Stabilized Frequency Modulator 
-Frequency drift of the oscillator 
is held to a minimum by means of 
an automatic phase shift control 
obtained through a feedback stabi- 
lizing circuit including a piezo- 
electric crystal series resonant at 
carrier frequency. E. S. Winlund, 
RCA, (F) Sept. 26, 1941, (I) April 
20, 1943, No. 2,316,927. 

Noise Control in Phase Modula- tion- It is intended to automat- 
ically silence a uhf PM receiver, 
operated with AVC, when the car- 
rier amplitude drops below a pre- 
determined level. For this purpose, 
the amplitude modulation limiter 
tube is rendered ineffective by a 
voltage applied to its screen grid 
and derived from the rectifier pro- 
viding AVC potentials by means of 
an additional tube and a relay. At 
the same time, a monitor indicat- 
ing amplitude modulation is actu- 
ated by the control circuit. B. 
Trevor, RCA, (F) Oct. 22, 1941, (I) 
April 20, 1943, No. 2,316,902. 

MISCELLANEOUS 

Intercommunication System - 
Regeneration and consequent oscil- 
lation is avoided, though high en- 
ergy levels may be used, by provid- 
ing an automatic control device 
which reduces amplification of the 
second party's transmitter during 
transmission by the first party and 
vice versa. Simultaneously, the am- 
plification level of the transmitting 
system is increased by the same 
control system. W. Hasenberg, (F) 
Jan. 22, 1941, (I) May 18, 1943, No. 
2,319,680. 

Transmission Level Control - 
The device controls the amplifica- 
tion in a repeater station according 
to the intensity of carrier or guide 
frequency. Two relays for increas- 
ing and decreasing amplification, 
respectively, are connected in a 
four -resistance bridge circuit. One 
resistance is a rectifier tube; its 
value is varied by the controlling 
intensity. If the intensity has the 
desired value, the tube resistance 
just balances the bridge; upon any 
deviation one of the compensating 
relays responds to the unbalance of 

the bridge. H. Hannemann et al, 
Alien Property Custodian, (F) Dec. 
13, 1940, (I) April 27, 1943, No. 
2,317,764. 

Two -Way Communication - In 
the two-way communication sys- 
tem shown, oscillator 8 is tuned to 
intermediate frequency f3, and os- 
cillator 4 only has to be adjusted 
for simultaneously varying sending 
and receiving frequency. The dia- 
gram is self-explanatory. If it is 

H000Lat,NG 
VOLTAGE 

desired to have different sending 
and receiving frequencies, oscil- 
lator 8 should be tuned according- 
ly, or a frequency multiplier in- 
serted between mixer 7 and rf. am- 
plifier 9. Don C. McRae, (F) Sept. 
6, 1941, (I) April 27, 1943, No. 
2,317,547. 

Relay Tube -Upon light imping- 
ing upon the photoemissive cath- 
ode of a gaseous -discharge tube, 
glow -discharge occurs which in 
turn heats a bimetallic cathode 
strip to such temperature as to 
bend and close a contact. Light - 
controlled relay action is obtained. 
A similar action of the tube may be 
obtained if a controlling potential 
is used to start the glow discharge. 
E. C. Dench, (F) March 2, 14, 1943, 
(I) April 20, 1943, Nos. 2,316,772-3. 

FM Control- The device is in- 
tended to silence an FM receiver 
whenever it is detuned. A saw - 
tooth oscillator is provided which 
either oscillates strongly or not at 
all depending on its control -grid 
bias; its oscillations cause silencing 
of the receiver. Suitable bias is 
combined from the output of the 
frequency detector, the AVC supply 
and an additional amplifier tube. 
N. P. Case, Hazeltine Corp., (F) 
Nov. 13, 1940, (I) April 20, 1943, 
Re. 22,302. 

Loop -Antenna Core -A clear- 
ance is provided between the core, 
preferably composed of comminut- 
ed magnetic material, and the 
winding. The inductance is thus 
little increased as compared with 
the flux density. Another feature 
is that the winding is wound in the 
region of maximum curvature of 
the core. W. Van B. Roberts, RCA, 
(F) June 29, 1940, (I) April 13, 1943, 
No. 2,316,623. 

(Continued on page 177) 
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the XTEATITC custom ilt 
to your precisye needs 

AGAIN AVAILABLE PROMPTL 
There's no bottleneck at Crowley's. Even before 

Pearl Harbor, bud in anticipation. Crowley produc- 
tion facilities had been stepped up four -fold: since 
then. four -fold again. The giant plant is humming 
night and day. Skilled artisans long experienced in 
steatite fabrication guarantee you top quality along 
with quantity. A tremendous stock of raw materials 
backed by fully developed and controlled domestic 
sources insure against material shortages and shut- 
downs. 

Crowley has met peak war demands. And there is 
still a surplus production capacity to be put to work. 

Orders requiring months to fill a year ago are now 
handled in weeks. And by taking advantage of an 
outstanding inventory of dies and tools covering es- 
tablished designs and sizes, deliveries are reduced 
to days on standard pieces. Again we say, there's no 
bottleneck al Crowley's. 

Other substitute materials are now critical. Switch back 
to Crolite steatite which is now available-and on time. Try 
the war -geared facilities of this pioneer steatite manufac- 
turer. Engineering collaboration, specifications. quotations, 
samples cheertull furnished. 

PRESSED- EXTRUDED` 

HENRY L. CROWLEY & COMPANY. INC. 
One Central Avenue 

West Orange New Jersey 

1ID,._ CHOICE OF CHARACTERISTICS 
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ASSOCIATION NEWS 
RMA & IRE Discuss Post- 
war Planning 

Although points of difference re- 
main to be ironed out between the 
Institute of Radio Engineers and 
the Radio Manufacturers Associa- 
tion, some progress has been made 
toward the organization of a radio 
technical planning body such as 
was independently proposed by 
both IRE and RMA. Already an 
agreement has been reached on a 
number of variations in views be- 
tween the two organizations as the 
result of meetings during recent 
weeks. Another joint session of the 
RMA and IRE representatives was 
planned for the week of June 21-26, 
as this issue goes to press, to be held 
at Washington. 

Also the IRE planned a general 
organization meeting before the end 
of the month, to go ahead with its 
own plan. 

Sponsor groups approve 
Considerable enthusiasm toward 

the IRE plan has already been 
shown by a number of the other 
sponsor bodies, drawn from techni- 
cal and scientific organizations in 
the electronic and radio fields. 
Some of the organizations invited 
to participate have expressed great 
interest in or approval of the plan 
and others have already appointed 
their representatives to the organ- 
izing group to expedite the setting 
up of the agency. Besides the IRE 
and RMA, these sponsoring groups 
would include: 

American Institute of Electrical 
Engineers, American Institute of 
Physics, American Radio Relay 
League, National Association of 

Broadcasters, FM Broadcasters, and 
Independent Broadcasters, Inc. Un- 
der the present IRE plan, no gov- 
ernment body would be included 
among the sponsors, but the com- 
bined planning association or board 
would work closely with Washing- 
ton authorities. 

Wells heads RMA committee 
Action to establish the RMA's 

proposed Radio Engineering Plan- 
ning Board, for technical studies of 
peacetime allocation and other ra- 
dio service problems, standardiza- 
tion, etc., was also reported from 
the RMA's Chicago meeting. The 
special RMA committee authorized 
to confer with a similar IRE com- 
mittee regarding the somewhat dif- 
ferent IRE plan, and also with FCC 
officials to develop a definite pro- 
gram, was appointed by President 
Paul V. Galvin as follows: A. S. 
Wells, chairman, and Messrs. W. R. 
G. Baker, H. C. Bonfig, R. C. Cos- 
grove, Walter A. Evans, and Fred 
D. Williams. 

Fly asks industry control 
FCC Chairman Fly was reported 

earlier in the month as feeling the 
projected postwar planning agency 
was not yet "working" out satis- 
factorily because of the divergence 
of views between the different in- 
dustry groups. The FCC, he said, 
was "sitting on the sidelines, wait- 
ing for the industry to reach an 
agreement." The Commission de- 
sires only to cooperate with any 
feasible plan, he emphasized, be- 
cause of the essential aims of such 
a program. Mr. Fly also stressed 
that postwar planning must not be 
done through the FCC but must be 

Next Month's Chart Sup Iewent 

ELECTRONIC CONTROL OF INDUSTRIAL PROCESSES 

A chart that every industrial engineer will find to be a "must." A 
practical guide for the plant operator in adopting the newer elec- 
tronic methods to control processes which heretofore have been 
inadequately handled by purely mechanical means-especially those 
in the many fields where a non-linear conversion must be effected. 

A chart invaluable to engineers in factories, plants and mills, who 
are faced with problems of control of motor speeds, process tem- 
peratures, humidity adjustments, hydraulic action, vapor pressures, 
chemical reactions and combustion mixtures. 

industry -controlled, with the Com- 
mission representatives not voting 
but merely keeping informed and 
rendering any advice or service to 
the planning agency but not in any 
way guiding the panels. He stated 
that he took a very definite posi- 
tion that the postwar planning 
must be industry -controlled. 

"Democratic repre- 
sentation"-IRE 

"The successful development and 
operation of the proposed plan de- 
pends on a number of factors," de- 
clared Haraden Pratt, chairman of 
the IRE committee and vice-presi- 
dent of Mackay Radio & Telegraph 
Co. "These include broad and dem- 
ocratic representation of all organ- 
izations having a major interest in 
the project, democratic procedure 
particularly including appropriate 
methods of selecting all officials 
and members of the active techni- 
cal panels, and the setting of a 
stated tenure of office for these 
workers, with suitable substitutions 
for inactive groups or individuals. 
There should be further included, 
budgetary planning prior to the 
formation of the agency, and suit- 
able budgetary participation of 
those concerned as well as open 
accounting. In addition there are 
urged democratic voting and re- 
porting methods and fully judicial 
procedure at all steps with ade- 
quate opportunity for the public ex- 
pression of all viewpoints on given 
questions." 

Conventions and 
Meetings Ahead 
American Physical Society, July 10, 

Stanford University, California. 
American Designer's Institute (Rob- 

ert Gruen, 30 East 55th Street, 
New York), July 14, 115 East 40th 
Street, New York. 

Associated Police Communication 
Officers (J. M. Wherritt, Police 
Department, Jefferson City, Mo.), 
Aug. 31 to Sept. 2, Madison, Wis. 

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

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

Society of Motion Picture Engineers 
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uut ur IV11Ar & KtStAKGtf . , . tQMORROw IS ENGINEEREI 

AWARDED JULY 27. 19 

AN IMPORTANT ANNOUNCEMENT 
FROM THE NATION'S LEADING PRODUCER 

OF STEATITE CERAMIC INSULATORS 

DUE TO 
EXPAN SION IN CAPACITY AND 

TREMENDORS 

PLENTIFUL RAW 

CAN SUPPLY STEATITE INS 

THE TRADE CAN RELY O STEATITE 

DUSTRY 

ATION FOR ALL NEEDS. 

STEATITE CERAMIC INSULATIO 

AMERICAN LAVA CORPORATIO 
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FASTENING RADIO and 

ELECTRONIC PARTS! 

SAVE TIME -CUT 

* 

COST$ 
S 

Peak Vp¡t p 

MQss,G1 

Wherever you now use a regular nut, jam nut 
or nut and lockwasher to keep parts tight .. . 

one Self-locking PALNUT will do the job with 
unfailing security, in less space-at less cost 
-with less assembly time. 

Self-locking PALNUTS are single thread, 
tempered spring steel locknuts formed to fit 
standard screw threads. Easily applied with 
an ordinary wrench-or, on fast moving as- 
sembly lines, with Yankee and Power Drivers. 
PALNUTS weigh 70% less than jam nuts, 
80% less than regular nuts -90% less than 
nut and lockwasher. Cost less than half as 
much as nut and lockwasher combined. Used 
for over 10 years on radio, electrical and all 
types of mechanical assemblies. Several types 
available, in a full range of sizes. 

Send details of your assembly for data and 
samples. Write for Palnut Manual No. 2, giv- 
ing full information. 

THE PALNUT COMPANY 
83 CORDIER ST., IRVINGTON, N. J. 

Shown above is 

the Self - locking 
PALNUT used to fasten Electro- 
lytic Condensers to the chassis. 

This replaces regular nut and 
lockwasher, saving weight, cost 
and assembly time. Use on Elec- 
trolytic Condensers approved by 
U. S. Signal Corps. 

DOUBLE LOCKING ACTION 
When the PALNUT is wrench -tight- 
ened, its arched, slotted jaws grip the 
bolt like a chuck (B -B) while spring 
tension is exerted upward on the bolt 
thread and downward on the part 
(A -A), securely locking both. 

Self -Locking PALNUTS 

(Sylvan Harris, Hotel Pennsylva- 
nia, New York), Oct. 18-22, Holly- 
wood. 

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

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

IRE Against 
Socializati It 

Any form of socialization or en- 
gineering talent, such as is contem- 
plated in the Kilgore-Patman leg- 
islation, is very definitely against 
the principles of the Institute of 
Radio Engineers. Early in June, 
points out I. S. Coggeshall, chair- 
man committee on public relations, 
IRE's board of directors adopted 
resolutions making plain its posi- 
tion and urging defeat of any such 
measures. The resolution follows: 

"Whereas, The Board of Direc- 
tors of The Institute of Radio Engi- 
neers is of the opinion that the 
scientific and technical resources of 
the Nation and in particular the 
radio personnel and facilities of the 
country are mobilized to a high de- 
gree and are working efficiently in 
the war effort; and 

"Whereas, It appears that enact- 
ment of the Kilgore-Patman Bills 
S-702, HR -2100 to mobilize the sci- 
entific and technical resources of 
the Nation, to establish an Office of 
Scientific and Technical Mobiliza- 
tion, and for other purposes, would 
actually endanger the war effort by 
a reorganization of these resources 
along totally untried lines, and 

"Whereas, It is the opinion of the 
Board of Directors that the prem- 
ises given in the declaration of pol- 
icy of S-702 are unsound and not 
representative of the facts, and 

"Whereas, The enactment of 
these bills would establish a post- 
war bureaucracy inimical to the 
best interests of scientific and tech- 
nical progress and thus also to the 
best interests of these United 
States; therefore, be it 

"Resolved, That the Board of 
Directors of The Institute of Radio 
Engineers finds no valid reason for 
enactment of Senate Bill S-702 and 
House Bill HR -2100 and strongly 
opposes such enactment because 
these bills if enacted will result 
in confusing the war effort; and 
furthermore be it 

"Resolved, That the Board of Di- 
rectors of The Institute of Radio 
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7-4; 

TRUTH 

aimez 

STEATITE INSULATORS 
Having examined all the evidence alout steatite insula- 
tors, it is found that: 

Expanded plant facilitïes and improved production 
methods enable General Ceramics and Steatite 
Corporation to supply all kinds of Steatite Insulators 
at short notice. 

Therefore, there is no need for your Engineering 
Department to compromise on performance nor for 
your Research Department to devote time to the 
development of alternate materials. 

Read then this sentence 

If you hae any insulator problem - whether specialized 
or standard, let General Ceramics be yo r counselor. 

AND STEATITE CORP. 
KEASBEY NEW JERSEY 
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There Goes The 

IMPROVED GATES TRANSMITTER 
You'll Want Tomorrow! 

A few years ago we "got a kick" when a station in Alaska bought 

Gates equipment-Alaska seemed so far away ... and names like Kiska 

and Pantelleria were places we left behind in our geography books. 

But today, we at Gates suddenly find ourselves at the crossroads of the 

world. Everyday Gates transmitters, tuning and control unit, amplifiers 

and remote equipment start on their journey to the many odd -named 

war fronts. 

Our experience of over 21 years of good designing, durable construction 

and assured performance, stand behind every Gates product. To this has 

been added new methods of engineering, improved efficiency. These 

developments are vital to our Armed Forces and of great significance 

to you who have plans in post-war radio. 

Our engineering staff stands ready to assist and 
advise on the maintenance of your present equip- 
ment - whether you arc Gates -equipped, or not. 

RADIO AND SUPPLY CO. 
QUINCY, ILLINOIS, U. S. A. 

Manufacturing Engineers Since 1922 

Engineers expresses its general op- 
position to any proposals which 
would have the effect of placing the 
scientific and technical personnel 
and facilities of the Nation under 
government supervision and con- 
trol." 

BMA's War Production 
Conference 

More than 500 manufacturers at- 
tended the June 10 War Production 
Conference of the Radio Manufac- 
turers Association in which "pro- 
duction, and more production" to- 
ward the winning of the war was 
the keynote. Many high Army and 
Navy officials attended the annual 
industry meeting and discussed 
many war production problems, to- 
gether with the beginning or post- 
war planning. 

Chairman James L. Fly of the 
FCC recommended that the indus- 
try begin its planning for future 
peacetime products, and Director 
Ray C. Ellis of the WPB Radio and 
Radar Division discussed the huge 
$4 -billion military radio program. 
President Paul V. Galvin of RMA 
urged all pressure on the war pro- 
gram and also early consideration 
of future postwar planning. 

Officers of the Association elected 
included re-election of President 
Paul V. Galvin of Chicago, and 
Treasurer Leslie F. Muter. Vice 
Presidents elected included R. C. 
Cosgrove of the Crosley Corpora- 
tion, Cincinnati, Ohio; M. F. Balcom 
of Sylvania Electric Products, Inc., 
of Emporium, Pa.; W. P. Hilliard 
of Bendix Radio Division, Balti- 
more; R. F. Sparrow of P. R. Mal- 
lory & Co., Indianapolis, and 
Thomas A. White of Jensen Radio 
Manufacturing Co.,. Chicago. 

New directors of the Association 
elected included John Ballantyne of 
the Philco Corporation, Philadel- 
phia, Pa.; Walter A. Evans of West- 
inghouse Electric & Mfg. Co., Balti- 
more, Md.; Robert C. Sprague of 
Sprague Specialties Co., North 
Adams, Mass.; George Blackburn of 
Chicago Transformer Corp., Chi- 
cago; Floyd C. Best of Chicago Tel- 
ephone Supply Co., Elkhart, Ind., 
and A. Bloom of General Instru- 
ments Company, Elizabeth, N. J. 

Police Radio Officers 
at Madison, Wis. Aug. 3l 

At a meeting of the executive 
committee of the Associated Police 
Communication Officers (APCO) 
held in Decatur, Ill., June 3, it was 
decided to hold the 1943 National 
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Facts about 
STEATITE 

LOW LOSS 

INSULATORS 

NO SHORTAGE 
EXISTS 

in STEATITE parts 
so necessary 

in Radio and 
Radar Equipment 

for the war effort the demand is 

being met. 

EXPERIENCED 
ENGINEERING 

STAFF 

--with years of training in re- 

search and the development of 

methods and processes-so 
neces- 

produce precision 
made 

STEATITE parts of rigid and 

exacting specifications. 

BUY WAR 
BONDS 

AMPLE FACILITIES 

-are available 
for producing precision made extruded, pressed 

and machined 
NO SHORTAGE parts 

E exists of pro- duction facilities. 

SUBSTITUTES 

for STEATITE 

e necessary_ 
STEATITE parts 

g r 
czre available 
liver for prompt de_ Y in all sizes, shapes and quantities. 

For the duration zoo per cent of our attention- 
all personnel and equipment-is being 

used to hasten Victory. 

fl:K JSJ I LALI'o u3j 

"for great 
achievement" 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

/oº .the `7/K..dd Nézctitoerceil 
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ell 
REQUENCY AT A GLA 

Szmphy READ the REED'. 

Figure 1. Here, the vibrating reed shows 
a frequency of 60 cycles per second. It is 
easy to read because the white enam- 
elled flag on the 60 cy. reed is vibrating 
through three times its normal length - 
against a black background. 
Figure 2. This same meter now shows a 
frequency of 60.5 cycles. The 60.5 cy. 
reed shows maximum vibration, brack- 
eted by the 60 cy. and 61 cy. reeds 
vibrating equally but to a lesser extent, 
directing the eye to the 60.5 cy. reed. 
Figure 3. Now, both 60.5 cy. and 61 cy. 
reeds are vibrating equally, each but 
slightly less than maximum: True fre- 
quency is correctly read as 60.75 cycles 
per second. These examples show how 
half -cycle increments give easy, accu- 
rate readings. 

J -B -T Vibrating Reed Frequency 
Meters, because of their fundamental 
soundness and simplicity of design, are 
low in power consumption and are per- 
manently accurate, even under adverse 
vibration conditions. Because they are 
not affected by wave form, by normal 
temperature change, or by external mag- 
netic fields, these instruments are giv- 
ing excellent service on engine -genera- 
tor sets - in laboratories - and in many 
types of electronic equipment. 

For prompt delivery - for the RIGHT 
meter to fit your specifications and 
needs-specify J -B -T Vibrating Reed Fre- 
quency Meters - available in full range 
of frequencies, voltages, reed groupings 
and case sizes. Our engineers will gladly 
work with you on your problems... 
without obligation. 

Figure 1 

Figure 2 

Figure 3 

(Manufactured under Triplett Patents and/or Patents Pending) 

Illustrated Bulletin 
VF -43 is now ready. 
Write for your copy 
now. 

7-JBT-5 

J -B -T INSTRUMENTS, 
441-L Chapel Street, New Haven 8, Conn. 

INC. 

Conference at Madison, Wis., on 
August 31, September 1 and 2. 

As it was not possible to hold the 
Convention in Buffalo as originally 
scheduled, Madison was chosen be- 
cause it is centrally located and yet 
far enough north to assure reason- 
ably cool weather. Also, Madison is 
the seat of several large military 
radio training schools, explains Ray 
S. Groenier, Chairman 1943 Nation- 
al Conference, whose address is 14 
S. Webster St., Madison, Wis., where 
he is chief radio engineer of the 
Madison Police Department. 

Holding a conference this year 
was considered extremely impor- 
tant because of the many problems 
brought on by the war. Discussions 
on wartime operations, W.E.R.S., 
O.C.D., priorities, etc., will occupy 
most of the time. The Conference 
will be condensed to three days 
rather than the usual four. 

Australian Radio 
Becoming Americanized 

FRANK E. BUTLER 

Under the guidance of John V. L. 
Hogan, who presided, the New York 
section IRE gathered together 
something over a hundred members 
for its Old Timers Meeting early 
last month and listened to Frank 
E. Butler, formerly assistant to Dr. 
Lee deForest and at present asso- 
ciate editor of "Electronic Indus- 
tries," tell of the trials and tribu- 
lations that attended the birth of 
the three -element vacuum tube. 
Mr. Butler's talk was illustrated 
with lantern slides showing replicas 
of the various set-ups as originally 
used by Dr. deForest in his epoch- 
making experiments. 

Radio conditions as they exist in 
Australia were outlined briefly by 
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UTAN PARTS ARE USED WTESE, ?AMC'S 
DO SPOOM G3 G7 oOW W4IICII PARTS? 

ANSWERS AT 6OTTOM OF PAGE) 

4,..4111 

o D Q DALL a 44** 
BING- BING- BING ! AMC, THE 

NAVY IS 5500 POINTS AHEAD! 
A UTAH PART HELPS KEEP THE 
LITTLE BALL BOUNCING 

AROUND THE 6OARD. 

lr 

MUST HAVE 
EARS. AND UTAH 
PARTS I N THE' R 

RADIO EQUIPMENT 
HELP MAKE SORETHAT 
THEN HAVE ADEQUATE 
COMMUNICATIONS. FOR 

RELIABLE PERFORMANCE 
AND LONG LIFE ITt5 

UTAH. 

MII 
YOl)+ 

¶ELEP1.4OtJE 
fQU IPMfiMT 
A SHOOTING 

WAR MEANS A 
TALKING WAR 
AND UTAH PARTS 

ARE HELPING THE 
SIGNAL CORPS, 
NAVY AND AIR 

CORPS MAINTAIN 
COMMUNICATIONS. 

-me ABOVE IS OPLLYA SMALL SAMPLE OF THE MANLY PRODUCTS 
OTILlZlMG UTAH PARTS.TODAY, THEY ÌRE BEIMGUSEO FOR WAR -BUT 

°TOMORROW UTAH, ALOAIG WIT!-111NE REST OF AMEPICA,WILL AGAIN SE IM THE 
5WI MG OF PEACETIME ACTIVIT`l.TNE TI-4IMGSTgAT WAR HAS TAOGIIT WILL BE 
PUT TO PEACETIME USE. WARTIME RESEARCH L-MAPLUFACTURIMCI METi-(DDS PLOW 

DEVOTED WI4OLLYTo WAR WILL 8E BENEFITIMG AMERICAN NOMES ARID FACTORIES. 
THERE WILL 6E GREATER CONVENIENCE AHD ENJOYMENT /AL RE-UAATEDCAMLY 
CI ROLES GREATER ECONOMY AND EFFICIEMCY $I- IWDUSTRl AL PRODUCTION. 

UTAH RADIO PRODUCTS COMPANY, 850 Orleans Street, Chicago, Illinois Canadian Office: 560 King Street, West, Toronto 
In Argentine: UCOA RADIO PRODUCTS CO., S. R. L., Buenos Aires Cable Address: UTARADIO, Chicago 0 S3H711ms'S2iO151S3Yj OS1.350d311-35a01SIS3d Osx3sod3H'SD old 9 SmDd(' 
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Everyday, electronics and manpower become 
closer allies. 

Today, Westinghouse Electronic Tubes are hard at 

work on hundreds of industrial and military fronts, 
adding their own power to manpower. By helping 
to perform many tasks better, they are speeding up 

production, improving quality and extending man's 
control into the realms of the impossible. 

For example, you will find Westinghouse tubes 
saving time and work on jobs such as these: vibra- 

tion detectors for rotors, heat treating, welding and 
dust precipitation. You'll also find them as part and 

Westin house 
Electronic Tubes AT WORK 

parcel of amazing developments which enable men 
to "see" in darkness, land planes at "ceiling zero," 
keep ships off rocks in fog -bound harbors and 
detect planes at great distances. 

All of these are today's developments, jobs in 
which Westinghouse tubes are building a reputa- 
tion for perfection of design and construction. 

In your thinking and planning for today and to- 
morrow, include the use of electronic tubes. West- 
inghouse ... pioneers in electronic "know how" 
are at your service. Westinghouse Electric and 
Manufacturing Company, Bloomfield, N. J. 
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aptapin hitch you4 warm 
to the gallohon? election . . . 

OU know, of course, that 

electronic applications can be 

made in almost any industry ... can 

help in the making of almost any product. 

What you may not know is that OPERADIO engineers 

have helped develop some of the most advanced 

electronic devices of World War II, and 

OPERADIO craftsmen have helped build them! 

When you need help with electronic problems 

involving design, engineering, or contract 

manufacturing, let OPERADIO supplement 

your own facilities, serving as your 

electronics development and manu- 

facturing division. Come to OPERADIO! 

OPERADIO MANUFACTURING CO., ST. CHARLES, ILL. 

cib 4mlol o glecÓianic excellence 

Major Wm. E. Osborne, of the Aus- 
tralian Army, and at greater length 
by O. F. Mingay, who is general sec- 
retary of the Institute of Radio 
Engineers, Australia, and a member 
of the Ministry of Munitions of the 
Australian Government. He pointed 
out the very considerable extent to 
which Australian radio in general is 
swinging over from British to 
American standards, the former as 
represented by low power transmit- 
ters and very sensitive receivers 
and the latter by very much higher 
powered transmitters with less sen- 
sitive receivers. This he judged to 
be in line with proper progress in 
view of the great distances that 
must be spanned, the sparsely dis- 
tributed population, and bad at- 
mospheric conditions. Radar, he 
said, is doing a splendid job for 
Australia where all strategic loca- 
tions now are adequately protected. 

Nearly 100,000 Take Free 
Radio -Electronic Courses 

Noting the tremendous nation- 
wide interest in free courses for 
training in radio work since Octo- 
ber, 1940, Manpower Chairman Paul 
V. McNutt announces that more 
than 80,000 men and women have 
undergone training in radio, and 
that an additional 18,000 have been 
enrolled in electronics courses. 
These free courses are offered 
through more than 220 colleges and 
universities in more than 1,000 
communities. 

Mr. McNutt's statement, based on 
a report made to him by Dr. W. W. 
Charters, Chief of the WMC's Bu- 
reau of Training, indicated that 
three radio courses; Fundamentals 
of Radio; Radio and Pre -radar; 
and Ultra -high Frequency Tech- 
niques; are most popular with 
trainees, with as many as 15,000 
students enrolled at one time for 
the course in Fundamentals of Ra- 
dio. (A Signal Corps officer points 
out that approximately 6,000 em- 
ployees of one Signal Corps station 
have received this radio training, 
and that while few of these men 
and women had technical knowl- 
edge, skill, or interest in radio be- 
fore they were employed, they met 
all qualifications for assignment as 
inspectors, radio repairmen, spe- 
cialists, and candidates for ad- 
vanced training upon completion 
of the course). 

Pointing to the increasing de- 
mand for women with radio and 
electronics training, Mr. McNutt 
said that within the last six 
months, more and more women 
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SUPERIORity in TUBING 

is the Result of 

Intensive Specialization 

(IN SIZES %" A NS UNDER IN MANY METALS) 

1 

7:49 6./(diFte t?t' 

SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA SMALL 

FOR EVERY SMALL TUBING APPLICATION 
Tubing from 5/s" OD down... SUPERIOR 44k. 

-er Seamless in various analyses.WELDRAWN Welded and drawn Stainless. 

BRAWN BRAWN Welded and drawn "Monet" and "Inconel". SEAMLESS and Patented LOCKSEAM Cathode Sleeves. 
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would ALABBW!S face be red! 

ALADDIN thought he was great shakes. 

When he rubbed his lamp and muttered "Abacadabra," wonderful things 

began to happen. But with the modern Sylvania electronic tube no rubbing, 

no magic words. are necessary. Here is real magic - not in a big clumsy 

lamp, but in a tube no bigger than your thumb. Naturally, the story behind 

these unusual tubes cannot be told for the duration. But it's no secret that 

to build real magic into these tubes, Sylvania specified Callite Tungsten 

components for the tube elements. If you need precision incandescent lamp 

and electronic tube components, or have a metallurgical problem involving 

the use of tungsten, molybdenum and their alloys, C -T engineers and their 

facilities can be of assistance to you. Your inquiries are cordially invited. 

Specialists in the manufacture of Hard Glass Leads, Tungsten and Molybdenum Wire, Rod 

and Sheet, Formed Parts and other components for Electronic tubes and incandescent lamps. 

CALLITE TUNGSTEN CORPORATION 

544 39th STREET 

TE 

nw11N+' 
UNION CITY, N. J. 

CABLE, "CALLITES" BRANCHES: CHICAGO CLEVELAND 

have registered for the radio 
courses. The Aircraft Radio Lab- 
oratory at Wright Field alone, he 
added, has more than 200 women 
preparing themselves through this 
training for radio jobs. 

Radar and 
Postwar World 

Dr. Gerald Wendt, science editor 
of Time Magazine, discussing "War 
Babies and Postwar Living" at the 
May 25 meeting of the Sales Execu- 
tives Club of New York, stressed the 
fact that there is too great a gap 
between research men, engineers, 
and sales executives. 

Civilization as we know it, Dr. 
Wendt said, is affected far more by 
science than by religion or any 
other force. Products of the re- 
search laboratories develop entirely 
new habits of living, thinking, and 
feeling, and should be thought of in 
these terms rather than merely as 
new products to sell. The develop- 
ment of radar, Dr. Wendt suggested, 
may indirectly result in a rebirth 
of community life and club life. Al- 
though radar as such will certainly 
be widely used on ships and in avi- 
ation, the important influence is the 
fifteen -times -normal expansion it 
and communications -needs have oc- 
casioned in the radio industry. Tele- 
vision is inevitable, but if receivers 
cost several hundred dollars they 
will largely be used by clubs, town 
halls, and other small groups, rather 
than in every home. 

Developments in microwave tech- 
nique and vast increases in avail- 
able radiotelephone channels, Dr. 
Wendt said, presage wide use of 
some kind of walkie-talkie equip- 
ment for communication from train, 
auto, or baseball park to nearby 
telephone central stations. 

In an inspiring, rapid-fire talk, 
Dr. Wendt also discussed highlights 
of synthetic rubber, vitamins, 100 - 
octane gasoline, plastics, new met- 
als, and food dehydration, empha- 
sizing the fact that engineers, 
managers, and sales executives 
should devote greater thought to 
the changes in our way of life which 
such new developments may mean. 

Broadcast Technicians 
Needed by Signal Corps 

National Association of Broad- 
casters is currently emphasizing the 
great need of the U. S. Signal Corps 
for technicians who have broad- 
casting station experience, and 
urging that those who have re - 
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A N!W PI' 0 YELOPMiNT 

THAT 

OISAMONO BLAGE PERFORMANCE 

A new exclusive process is now being applied to all DI -MET blades for obtain- 
ing DYNAMIC FLATNESS -a process which produces and sets a predetermined balanced, 

radial tension that keeps blades flat under normal operating conditions of heat, 

pressure and high r.p.m. 

IN THE PAST, blade manufacturers depended 

upon static flatness to eliminate wobble ... 
flatness that was proved by testing on surface 

plates but which was not necessarily permanent. 

Tests show that entirely new conditizns appear 

after blades are put in operation. Lnequalized 

strains in an apparently flat blade are released 

by high speed rotation, pressure and heat. These 

strains reassert themselves throughout the blade 

and destroy its original shape by warping. So a 

blade which tests flat on the bench will not nec- 

G AleA ;_TEFS 

ET SYMBOL 

,.+, IC FLATNESS 

essarily remain flat cfter being put in service! 

To overcome these poblems Dl -MET engineers 

have succeeded in relieving blades of unequal 

internal strains, thus acquiring perfect flatness 

and introducing the correct balanced, radial ten- 

sion. This "set" keeps the rim slightly contracted 

until relieved by the heat of normal operation. 

In effect, balanced tension neutralizes expan- 

sion of the rim under actual operating conditions 

and produces a stiffer, more rigid blade for any 

given thickness. 

Dynamic flatness is exclusive with Dl -MET blades 

and is materially aiding in the production of 

more crystals per pound of quartz by cutting 

thinner wcfers of excellent surface finish, with 

less wafer breakage. 

FfEKilfi MANUFACTURING COMP Y 

1154 4OR)ER AVE.. TORRANCE. CALIFOi1Nl 

MANUFACTURERS OF DIAMOND ABRASIVE WHEELS 
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THE 34100 SERIES 

R F CHOKES 
Many have copied, few hove equalled, and 
none have surpassed the g-nuine original 
design Millen Designed for Application series 
of midget RF Chokes. The more popular 
styles now in constant production are illus- 
trated herewith. Special styles and variations 
to meet unusual requirements quickly fur- 
nished on high priority. 

General Specifications: 2.5 mH, 250 mA for 
types 34100, 34101, 34102, 34103, 34104, 
and 1 mH, 300 mA for types 34105, 34106, 
34107, 34108, 34109. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

Ñ 

cently been inducted or are about 
to be inducted make their qualifi- 
cations known so that advantage 
may be taken of special skills. It 
is suggested that when any man 
having broadcasting experience is 
inducted, a letter be sent immedi- 
ately to Office of the Chief Signal 
Officer, Military Personnel Branch, 
Washington, D. C., attention of Lt. 
Col. Richard R. Kilgore, Enlisted 
Section, giving this information: 
name and age, home address, Army 
serial number, reception center to 
which he has been directed to re- 
port, arrival date at reception cen- 
ter, short statement covering his 
duties at the station where he has 
been employed, including length of 
time in radio and license, if any. 
Such information will permit the 
Signal Corps properly to evaluate 
qualifications. 

War Jobs Offered 
By Signal Corps 

The War Department announced 
that an exceptional opportunity is 
presented to women seeking war 
jobs, in a large-scale program about 
to be launched by the Signal Corps 
to train civilian inspectors for duty 
in factories producing military tel- 
ephone, radio, and radar equip- 
ment. 

Several thousand women already 
are engaged in this work, and their 
services have proven highly satis- 
factory. Men, too, are sought, but 
they must be outside Selective Ser- 

vice age brackets or unfit, physic- 
ally, for military service. 

The course lasts 6 weeks, 8 hours 
a day, 6 days a week. The pay, at 
the rate of $1,752 a year, starts 
when the trainee begins the course. 
Opportunities for advancement de- 
pend on the individual's skill and 
the available vacancies. 

Trainees learn electrical and ra- 
dio terminology, the use of dia- 
grams and simple blueprints, many 
factory processes, and the applica- 
tion of such measuring instruments 
as vacuum -tube voltmeters and 
cathode ray oscillographs. In the 
final week of the course, the indi- 
vidual works under the resident 
Signal Corps inspector to whom he 
or she is to be assigned. 

Applicants are advised to apply 
to the nearest office of the Civil 
Service Commission, where selec- 
tions are to be made through inter- 
views and simple aptitude tests. 

Operators Available 
In response to an FCC inquiry, 

more than 550 holders of first - 
and second-class radiotelephone li- 
censes have indicated that they 
are available for immediate em- 
ployment in essential communica- 
tion jobs. Names are being sent 
to the War Manpower Commission 
and other interested groups. The 
list was compiled from a postcard 
survey of a sample of 1000 of the 
nation's 20,000 licensees in these 
classifications. 

Communications Equipment Building at Clifton, N. J. 

Work is under way in Clifton, 
N. J. on the first building of a mod- 
ern industrial group of structures 
for the Federal Telephone and Ra- 
dio Corporation, manufacturing 
subsidiary of the International 
Telephone and Telegraph Corpora- 
tion. 

This initial unit, a one-story brick 
and structural steel building, will 
contain about two acres of space 
under one roof for the manufacture 
of communications equipment to be 

used in the war effort. Louis S. 
Weeks is the architect and the Tur- 
ner Construction Co., general con- 
tractor. 

Covering the site comprising the 
former Yountakah Country Golf 
Course in the Township of both 
Clifton and Nutley, N. J., the com- 
pleted project will eventually house 
all International Telephone and 
Telegraph Corporation manufac- 
turing activities in the United 
States. 
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30 ro 50% T 
IN RADIO TRANSFORMERS AND OTHER ELECTROMAGNETIC APPARATUS WITH 

HIPERSIL* CORES 
On a soldier's back or in a plane, ounces 

quickly become pounds. That's why a new 
material that can cut weight and increase 
efficiency is important news. 

Hipersil, the new magnetic steel, does just 
this. It increases flux -carrying capacity I/s .. 
saves 30 to 50% weight. 

At present, Hipersil cores are used in a 
steadily increasing variety of communication 
applications ... in radio transformers, chokes, 
relays, reactors and loading coils. They should 
be used wherever high permeability is wanted 
at both high and low densities, and where high 
fidelity and light weight are of greatest interest. 

Hipersil makes possible these design im- 
provements: 

SMALLER SIZE of core cross sections and coils 
... ideal for airplanes, tanks, submarines, "walkie- 
talkie" sets... 
WIDER RANGE OF LINEAR RESPONSE. 
Knee of the saturation curve for Hipersil is higher 
than for ordinary silicon steel. It gives approxi- 
mately % greater straight-line response for winding 
and core cross section. 

SIMPLIFIED CONSTRUCTION. Split -core 
design makes coil and core easy to assemble, saves 
man-hours. No laminations-just two or four 
pieces to handle. 

Ask your Westinghouse representative about 
standard Hipersil core sizes now available. 

*Registered trade -mark, Westing- 
house Electric 8s Mfg. Co., for Hlgh 
PERmeability SILicon Steel. 

GET THE FACTS ABOUT HIPERSIL 
Write for B-3223, a data book crammed with application 
and performance facts about Hipersil. Address: Westing- 
house Electric & Mfg. Co., East Pittsburgh, Pa., Dept. 7-N. 

WestinghousePLANTS IN 25 CITIES...OFFICES EVERYWHERE 

HIPERSIL 
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Jküggbz___ 
RADIO 

INTERFERENCE 

FILTERS 

INDUSTRIAL FILTERS 
Miller industrial filters are designed for 

all types of radio interference producing 

devices and are highly effective at broad- 

cast and short wave frequencies. They 

have highest attenuation characteristics at 

all frequencies used in radio communica- 

tion. Each filter is completely sealed for 

complete protection under all climatic 

conditions. 

AIRCRAFT 
INTERFERENCE FILTER 
The No. 7884 Radio Interference Filter, 

developed expressly for aircraft use, will 

effectively suppress noise present in the 

ship's electrical system. Insure noise -free 

radio reception by installing a Miller Duo - 

Lateral Wound Radio Interference Filter. 

Dimension 21/2" diameter by 3" long. 

Weight 1.25 lbs. Write for specification 

sheet. 

APPLIANCE FILTER 
Designed for use with larger household 

appliances and commutator type motors, 

as well as communication type receivers 

and recording equipment, this Miller Filter, 

No. 7515, uses larger capacitors and 

heavier capacitor inductors to handle load 

requirements up to 550 watts. Size 21/2 

square x 4" long. 115 volts, 550 watts. 

See your Wholesaler or 

write us for literature 

J. W. MILLER COMPANY 
5917 S. Main St., Los Angeles, Calif. 

BUILDERS OF QUALITY RADIO INDUCTANCES SINCE 1920 

Letters to the EDITOR 
Who Has Priority in Assignment of Radio Channels? 

Editors, Electronic Industries: 

I do not know who wrote the arti- 
cle on pages 78-79 of your June is- 
sue so I am writing direct to you to 
correct any erroneous impression 
which might result from the last 
part of the last paragraph on 
page 79. 

IRAC does not "exercise primary 
control over the radio spectrum" 
nor does the law give the President 
the right to "make first selection of 
the radio channels for the use of 
government and military services." 
Likewise, it is wrong to say "from 
the channels that are then left 
after the Interdepartmental Com- 
mittee has taken its needs, the FCC 
assigns remaining channels to the 
use of the general public." And, too, 
there is no basis for IRE "recogniz- 
ing the wider responsibility of the 
Interdepartmental Committee." 

The facts are: 

1. Both the President and the FCC 
have the right to assign chan- 
nels to stations under their jur- 
isdiction. (Sec. 301, 303, 305, and 
323 of the Communications Act 
of 1934). 

2. At present the IRAC is a com- 
mittee of the Board of War 
Communications (see Executive 
Order of the President dated 
September 24, 1940). 

3. The FCC and IRAC have been 
able to allocate and assign fre- 
quencies by coordinating gov- 
ernment and non -government 
needs at regular monthly meet- 
ings of their engineering rep- 
resentatives. In some cases, fre- 
quencies are assigned to govern- 
ment stations on conditions that 
no interference present or fu- 
ture, shall result to non -govern- 
ment operation. The converse is 
also true. Then, too, some fre- 
quencies are assigned for the ex- 
clusive use of non -government 
stations. 

4. The international problem must 
always be considered. The Ma- 
drid Convention, Cairo regula- 
tions, N.A.R.B.A. and Inter - 
American Convention and Agree- 
ment contain important provi- 
sions regarding the rights of na- 
tions. However, the limiting 

technical factor is the degree of 
interference which may result 
to services having priority on 
the frequencies assigned or to be 
assigned. This is obviously a 
job for the engineers and has 
been handled with highly satis- 
factory results. 

James Lawrence Fly 
Chairman 

Federal Communications Com- 
mission, Washington, D. C. 

In view of the heavy wartime re- 
sponsibilities which Chairman Fly is 
carrying as chairman also of the 
Board of War Communications, we are 
glad to print above, without comment, 
his interpretation of the existing sit- 
uation. 

Of the sections of the Communica- 
tions Act cited by Chairman Fly, Sec- 
tion 301 relates to conditions of li- 

censing; Section 303 to the general 
powers of the FCC; and Section 323 
to the interference between stations. 
Section 305 reads as follows: 

"Government -Owned Stations 
Sec. 305(a) ¡?adio stations belonging 
to and operated by the United States 
shall not be subject to the provisions 
of sections 301 and 303 of this Act. 
All such Government stations shall use 
such frequencies as shall be assigned 
to each or to each class by the Presi- 
dent." 

Statements appearing in our June 
issue were based upon the above text 
of the law.-EDITOR. 

Wanted-Technical Data 
Editors, Electronic Industries: 

Very consistently, manufacturers 
and suppliers provide inadequate 
and incomplete technical data in 
advertisements and descriptive lit- 
erature. It shows up especially 
when one attempts to use typical 
catalog data in either_ mechanical 
or electrical design. It shows up 
especially in these difficult days be- 
cause of the extra effort required 
to obtain explicit and complete in- 
formation. 

It therefore occurred to the 
writer that there might be an in- 
teresting possibility and definite 
novelty in an attempt by a group 
such as the publishers of "Elec- 
tronic Industries" to do some mis- 
sionary work to improve the situa- 
tion. It is entirely possible, for 
example, that you would find warm 
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CHECKING THE EXACTNESS OF THE ANGLES 

OF THE SLICE, OR WAFER, OF A CRYSTAL 

In a precision crystal the frequency changes very little 
over a wide temperature range. This is determined almost 
entirely by the angle of the cut. The exactness of the 

angle of the slice, or wafer, kept within tolerance of a few 

minutes, is checked by X-ray to insure absolute accuracy. 

PRODUCTS COMPANY 
1519 McCEE STREET. KANSAS CITY, MO. 

Producers of Approved Precision Crystals for Radio Frequency Control 
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Dada Nel FjeA 
RELAYS FOR S111ALL-SPACE USE 

It's much more of a trick to make a fine, 

accurate wrist watch than it is to produce an 
alarm clock. Similarly, the task of making 
really dependable and durable midget relays 
is one that calls for the best that a specialized 
manufacturer, already accustomed to high 
standards of quality, can give it - and here 
Struthers Dunn engineering excels. 

As a result, Dunco Midget Relays have 
established new standards of performance in 
a wide variety of applications where space is 

at a premium, and where dependability under 
exacting conditions of use is essential. They 
are produced in dozens of standard and special 
types and sizes for almost any requirement. 
Dunco Midgets are Underwriter approved. 

26 Dunco representatives located in every major 
war equipment manufacturing center throughout the 
U. S. and Canada are trained to help you in all 
problems of relay selection and use. Write or wire 
for address of your nearest representative. 

OTHER DUNCO 

mpere 
_ Sensitive TYPES 

30 

_ Mechanical Volta Instrument 
Latch-in gee Heavy Current, Con- 

trolled-Low 

ón LContact_Tel 
ph 

(Electrical 
Reset) C. 

e, - Polarized - Auxiliary-Lamp -Se ze, Ratchet 
Type -Motor g 

and 
3 others. -Timing 

4-7ríte. jor the New Dun co C and Relay Data Book.atalo{ 

STRUTHERS D111111, Ins. 
1321 ARCH STREET 

124 
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LATEST 

NEWS FROM WASHINGTON 
Concerning the Electronic Industries 

RADIO -ELECTRONIC MFRS. AT TOP OF CLASS-While "overconfidence and complacency° because of the Tunisian victories caused a distinct slump in production of war muni- tions during May, Undersecretary of War Patterson inferentially at least lauded the electronic and radio manufacturing industry by citing that aircraft and ground com- munications equipment alone stood out as not having declined in that month. WPB 
Chairman Donald M. Nelson in his monthly report for April recorded that signal equipment 
output of that month was 12 per cent higher than in March. For 1942 in his report to President Roosevelt, Chairman Nelson recorded that during the last quarter of that year ground ordnance and ground signal equipment formed 23 per cent of the total munitions 
production, contrasted with 17 per cent in the first quarter. In 1943 he predicted 
that the scarcity of vital materials, particularly steel, copper and aluminum, forms a 
critical limiting factor, while the shortage of manpower also is a major obstacle. 
The peak of war production is to come late in 1943 and early in 1944, it is forecast. 

TREMENDOUS PROCUREMENT TASK AHEAD FOR ARMY-The 1943-44 task of war production 
for the radio manufacturing industry is cut out in a very huge "blueprint" under the 
funds allotted to the Army Signal Corps for the fiscal year commencing July 1. 
(Congress was slated to approve the huge 71% -billion -dollar War Department supply bill 
speedily and without change.) For procurement of communications equipment, with 
electronic and radio apparatus constituting over 90%, the Signal Corps is to receive 
$4,796,131,773. This amounts to 86.27% of its total budget for the 1944 fiscal year. 
Three -fourths of this huge fund, an aggregate of $3,659,473,705, is to meet the needs 
of the Army Air Forces; $366,010,624 for Lend-Lease; and, $1,533,413,671 for the Army 
Ground Forces and Army Service Forces. 

BILLIONS FOR RADIO-The Chief Signal Officer points out that of the new 
appropriation, the Army Air Forces allotment includes $2,750,094,494 for radio 
apparatus to be installed in the projected 99,740 new Army airplanes. Other apparatus 
for the Army Air Forces comprises $89,500,000 for radar equipment; $303,000,000 for 
tactical ground equipment; $335,000,000 for improved air -borne equipment; $57,200,000 
for additional Army airways radio stations; and the remainder for maintenance of 
these services. The facilities of the entire communications manufacturing industry 
of the United States are devoted to making military equipment, divided 82% for the 
Army and 18% for the Navy. 

INCREASED ACTIVITY FOR WPB RADIO AND RADAR DIVISION-The WPB Radio and Radar 
Division is receiving a budget for the next fiscal year of $489,000 with a total of 172 
persons, an increase of 10 employees over the current year's operations. While the 
House slashed the funds of many government agencies, it did not reduce Ray Ellis' 
Division, which was described to the House Appropriations Committee as requiring 
"exceptional specialists because the entire art is in the state e;f development and there 
are continued changes coming in." In a summation of this Division's activities to the 
House Appropriations Committee, WPB Operations Vice -Chairman Donald B. Davis cited 
how the radio division takes the requirements as spelled out by the various claimant 
agencies and presents them, in terms of materiel needed, to the WPB Requirements Com- 
mittee and then receives the allocation of materiel for sub -division among the pro- 
ducers. It also maintains close liaison in fields of conservation and development 
with Army, Navy and other government agencies. 

IRAC TO STUDY POSTWAR RADIO ALLOCATIONS-The Interdepartmental Radio Advisory 
Committee, which makes recommendations to the President on frequencies, has named a 
committee to study postwar allocation which is to be headed by FCC Commissioner 
T. A. M. Craven and includes among its members, Dr. J. H. Dellinger, Bureau of Standards 
Radio Division Chief and noted radio scientist. Besides planning for the frequencies 
to be used by the government after the war, the committee contemplates frequent con- 
ferences with different branches of the radio industry. 

PRODUCTION NOTES-WPB Radio & Radar Division is now considering whether to 
schedule military and civilian home receiver -tube production together or to set up the 
definite requirements of civilian tubes necessary for replacement and direct the com- 
panies to make them. Several of the larger tube manufacturers are leasing plant floor 
space for assembly of tubes in towns where labor conditions are not tight; then the 
tubes are shipped into the main plants for final inspection . . . Radio and Radar 
manufacturers are now being encouraged by WPB and the armed services to use aluminum 
and magnesium (even though the materials are tight), for air -borne apparatus because 
of the greater weight factor of substitutes. 
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Permoflux Dynamic Headphones 

Mean Extra Striking Power! 
Carrier planes cannot safely extend operations 
beyond their effective communica`ibn range. 
A few extra miles may sometimes mean the 
accomplishment of otherwise impDasible ob- 
jectives. The high sensitivity and wide, uniform 
frequency response of Permoflux Dynamic 
Headphones at all altitudes, provide irrproved 
intellägibility under adverse noise level condi- 
tions - assure reception of vital messages al 
maximum distance from home base. 

BUY WAR BONDS FOR VICTORY! 

PERM 

4A6E MARK 

FLUX 
CORPORATION 

4916-22 W. Grand Ave., Chicaa0 lid. 

PIONEER MANUFACTURERS- OF PERMANENT MAGNET DYNAMIC TRANSDUCERS. 

response from manufacturers and 
a welcome change in advertising 
copy if an effort was made to pro- 
vide readers with actual dimen- 
sioned drawings and engineering 
data, instead of wind and propa- 
ganda. This could not be done with 
all advertisers, of course, but it 
might prove to be a worthwhile 
experiment. 

This thought is passed along to 
you for whatever use you wish to 
make of it. 

D. Martin, 
Chief Radio Engineer 

J. H. Bunnell & Co., 
81 Prospect St., 
Brooklyn, N. Y. 

Electron ic-Equipment 
Maintenance 
Editors Electronic Industries: 

Referring to your recent article 
on maintenance of electronic equip- 
ment, I firmly believe that the post- 
war problem of servicing industrial 
electronic" control equipment can 
best be solved by training the up- 
per -bracket radio servicemen in 
that work, for they already have a 
thorough knowledge of the funda- 
mental principles involved in the 
construction and operation of such 
devices. 

Two types 
There are two types of radio 

servicemen. One, the parts -changer, 
knows the names and physical 
characteristics of the various com- 
ponent parts, but does not know 
why they are used, what takes place 
in them, nor what to do about it 
if a situation arises requiring indi- 
vidual thought or originality. The 
second type (unfortunately in the 
minority at present), has taken the 
trouble to acquire an engineering 
education or its practical equivalent, 
knows why as well as what, and 
can readily adapt himself to new 
devices, new circuits, and new uses 
for old circuits. The training now 
being given ex -servicemen by the 
Army Signal Corps will be instru- 
mental in providing another post- 
war group from which electronic 
control servicemen may be drawn 
and trained. 

My own introduction to the elec- 
tronic field was unorthodox. Long 
before the days of Hammond or- 
e ans, etc., my two little daughters 
were struggling with music, and it 
was difficult to keep them inter- 
ested. In order to increase their 
desire to learn, I designed and built 
them a portable electronic organ 
with a five -octave range on a 
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It's easy for you to design with 

PYRANOL CAPACITORS 

More than 350 standard ratings to choose from, 

in sizes and shapes to meet your requirements best 
PYRANOI CAPACITORS 

COMPACTNESS-High capacitance per cubic inch, because of 
Pyranol's unusual dielectric properties. 

SPACE -SAVING SHAPES - Many of the ratings are available in 
oval, cylindrical, or rectangular cases to make your design problems 
easier. 

CONVENIENCE- They will work equally 
well mounted in any position. 

DEPENDABILITY - Hermetically sealed for 
permanence and uniformity of characteristics. 

LONG LIFE-Ensured by superior materials, 
supervised manufacture, individual testing. 

Pyranol is the G -E trade name for askarel, a syn- 
thetic, noninflammable liquid used in treating G -E 
capacitors. 

ì-- 
,: 

PYR"A4 01 CAPACIìp,S 
40, 

re-svvrièg tied 
{13EA-2621A eared GEA - 
20,278) They ruer our 
ccmplete line for J -c end 
d.e appiictarions. Gnarcel 
Eiaerrie, Scha°eatettxrfy, N. Y, 

GENERAL LECTYìIC 
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THE ROLE OF X-RAYS 

IN WINNING THE WAR WAR 

.. AND 
/- 

Dispatches from the African Desert and other far-flung 
United Nations' battlefronts pay tribute constantly to the 
superiority of Allied aircraft. The X -Ray has played an im- 
portant part in the development of the high degree of me- 
chanical efficiency evident in design, construction, and 
performance of these planes. X -Ray analysis of molecular 
structure aids in the development of stronger alloys; X -Ray 
inspection of vital parts eliminates the need for excess "safety 
factor" to compensate for possible hidden flaws; the resultant 
reduction in weight means better maneuverability, superior 
combat performance, that have brought many a victory to 
our fliers at the front. The greater strength and reliability 
have prevented many a crack-up. 

After the war, many industries will profit from these war- 
time lessons: Untold new fields of accomplishment will open 
to the design engineer who knows how to eliminate the 
"ignorance factor", the unnecessary extra weight, from his 
design considerations. The X -Ray will lead the way to more 
and better products of every mechanical variety. 

THE X-RAY TUBE IS THE HEART 
OF THE X-RAY MACHINE... 
The majority of leading makes of X -Ray ap- 
paratus are equipped with Machlett Tubes. 

MACHLETT 

LARGEST P R 

SPRINGDALE CONNECTICUT F O D U CERS OF \ X-RAY TUBES 
X-RAY TUBE SPECIALISTS SINCE /898 

single -octave keyboard, automatic 
key -change switch, thumb swell 
pedal, etc., which was quite a suc- 
cess. Then I developed for my radio 
shop a capacity relay which turned 
a spotlight on each person who en- 
tered. As soon as he was seated it 
turned on the radio nearest his 
chair. If he moved to another 
chair, it cut off the first radio and 
started another one near his latest 
seat, etc. 

It happens that I am manager of 
the Shreveport Symphony orches- 
tra. At one of our concerts I met 
a department superintendent of one 
of our major oil concerns. We were 
discussing the little organ I had 
built my daughters, so I invited him 
to come to see it. When he entered 
the shop the capacity relay began 
to perform for him and he became 
so interested in its operation that 
we began to talk electronics. He 
wanted a device to use in recycling 
operations that could get the satura- 
tion of the recycled gas by follow- 
ing the protons in the gas molecules. 
I was able to work out his problem 
satisfactorily, and the word got to 
another oil company who wanted 
geophysical devices built to do 
specific jobs. I designed and built 
them. 

Army design engineers 
A number of years ago I was 

visiting a friend of mine at Barks- 
dale Field. He was a major at that 
time in charge of Air Corps Ord- 
nance in the southwest area, and 
we were enjoying a glass of beer at 
the residence of a captain who at 
the time was in charge of all Air 
Corps weather stations in the south- 
west area. We were arguing about 
whether C.I.T. or M.I.T., was the 
best technical school, and the argu- 
ment spilled over into a remark to 
the effect that all Army design en- 
gineers went at problems the long- 
est and hardest possible way 
around. That resulted in my being 
thrown the problem of designing a 
quick and accurate means of meas- 
uring daytime ceilings, which at the 
time were a matter of guesswork. 
I designed and turned over to them 
a photoelectric inclinometer that 
was very simple and inexpensive. 
That started me working on many 
problems of an Air Corps nature. 

Again in therapeutics; while a 
doctor was giving me an old-time 
diathermy treatment the machine 
went wild and burned a hole 
through my shoulder. I told him 
how I thought I could design one 
that would be safe, and got the job. 
He told others, and for several years 
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FOUND: A NEEDLE IN A HAYSTACK IN 3 SECONDS FLAT! 

Acres of ground and 5,000 men to cover... yet a key man is found 

as fast as you can say his name! 

One man ... a group ... the entire plant ... Straight -Line Communication 

reaches them QUICKER and BETTER than 

any other means. 

Think of the manpower saved 

every day! Think of the increased 

efficiency ... the increased 6letrNi 
production. 

Then remember ...in man- 

hours alone this system 

saves enough to pay 

for itself in an amazingly 

short lime. .1 % 
4111, /if\ '12k 21 

t 9, r Al Y 3 3 
.41414, eedeiliN ear iii# 

¢INSTI 

Fo 49 Strom - rg-Carlson has een d = elopi ! the 

finepe of spend repr : ucing e uipment/Today thii equipm 1nt is pl : ing 

a vital role in .. eeding ant production all ov r the country. 

If you have any communication problem that needs 

solving ...why not get in touch with the 

Sound Systems Division of the Stromberg -Carlson Company, 

100 Carlson Road, Rochester, New York. Write for free Booklet No. 1934. 

STROMBERG-CARLSON 

STRAIGHT-LINE COMMUNICATION SAVES MANPOWER SPEEDS THE WORK TO VICTORY 
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We call it the "American Way" of life-the right to think, speak, act and 
worship as we please, and respect the right of others to do the same. 
For the preservation of these principles we are again at war. We of this 
company are proud of the major role we and the radio -electronic industry 
are privileged to play in this struggle. The free world we are fighting for 
will be a vastly happier and more comfortable world thanks to war -time 
radio and electronic advances now little known to the public. 

The contributions we will be able to make in new parts, new designs, 
new principles are multiplying daily. We're fighting harder now to 
hasten the day when we may release for constructive peaceful purposes 
the fruits of these many months of war production and research. 

Thanks to improved techniques and plant expansion, most 
variable condensers, tube sockets, inductors, insulators, hard- 
ware and other parts can now be shipped more quickly than 
heretofore. We will be pleased to quote price and estimate 
delivery for your war requirements. Ask for free catalog 967D. 

' 

JOHNSON 
a tamaui name in 72adio 
E. F. JOHNSON COMPANY 
W A SECA, MINNESOTA 

a steady stream of doctors, having 
heard of me from other doctors, 
have been having me design and 
build special electronic devices not 
on the market; to accomplish 
specific results in certain diseases, 
operations, treatments, or for use in 
certain types of diagnosis. None of 
these devices are either patented or 
on the market, for each device I 
build is for a specific job for a 
specific doctor. 

An oil -company supply salesman 
wanted to increase his prestige 
among his clientele by showing 
them how to make their rubber 
belting last much longer, and 
wanted for the purpose a small elec- 
tronic portable dynamometer that 
would measure instantaneous belt 
pressure at any given point, and 
could find no such device on the 
market, so he came to me. I de- 
signed and built one for him. 

I feel that we are just scratching 
the surface of electronic control 
equipment, and that the postwar 
period will usher in the beginning 
of the true electronic age. The wise 
radio technician will begin now to 
train himself for that era. If more 
literature were made available to 
servicemen, written with the least 
possible mathematics, they would 
lose their fear of the unknown and 
begin to realize that the problems of 
the electronic industries are no 
more difficult to solve than the 
problems of the radionic industry 
with which they are familiar. 

M. J. Edwards 
Radio Hospital, 
2726 Coral Street, 
Shreveport, Louisiana 

Electrical Jobbers Eye 
Electronic Industries 

Growth of electronic applications is at- 
tracting enger attention of the old-line 
electrical distributors whose National 
Electrical Wholesalers Association held 
its War Conference nt the Hotel Statier, 
Buffalo, N. Y., May 24-26. In center be- 
hind flowers is President D. Lyle Fife of 
Detroit; at left is William L. Batt, vice- 
chairman WPB; at right (standing) C. G. 
Pyle, NEWA managing director, and 
Harvey Conover, publisher 
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electronic briefs: rada 
Radar is a method of frequent transmitting 

ultra-hi Y radio waves to an objectreflects the wave back to its which 
source. reflects for the round trip from the 

The required object and back to transmitter 
to the of the distance the receiver 

established to the object the measure 
through 

the use 
Tir 

is transmission, of directional 
wave High transmitter 

for the amount power is essential 
in radar forextremel of energy which r Y small. Plate is 

re lected is of tens of thousands 
of 

voltages are 
in the order are measured 

in 
volts and plate 

such 
tens of amperes. 

The vacuum 
used 

equipment must be 
acuum tubes g efficiently 

and dependably of oper- 
ating 

underpendabl extremelyper- Y over long 
High voltage, 

heavy loads. 
absolute high frequency, 

operation Peak emission.. ation at momentary 
overloads 

of 
ability to stand ditional 

guarantee 
a 

as much as 400 
to 
di gas released 

against uncon- 
internall emission failure due which marked Eimac y'are the tubesfeatures important 

application. as ideal for 
easons whyThese are this 

Eimac has been some the -ransmitters 
for Standard" 

In ne the past number of 
Radar more proof that Eimac tubes mportant Years. Just 

new developments are first in the in electronics. 

EIMAC 
3041 

EITEL-McCULLOUGH, Inc. 
SAN BRUNO, CALIFORNIA 

Expert Agents: Frazar & Hansen 
3o1 Clay Street, San Francisco, California, U. S. A. 

Follow the leaders to 

Awarded fer high 
achievement in the 
production of war 

materials. 
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NEW BOOKS 

DEPENDABLE 

Accuracy 
and de are buil into pendabie y Crystal 

Specify Bliley Unit. 
for assured forma BLILEY 

BLILEY 
ELECTRIC 

performance. 

ERIE, PENNSYLVANIA ENN tVA COMPANY 

BLILEY ELECTRIC COMPANY ERIE, PA. 

High Frequency 
Thermionic Tubes 
By A. F. Harvey, published 1943 by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York City, 235 pages. 

This book is a timely and exten- 
sive guide to the procedures in the 
generation and utilization of very 
high -frequency electrical energy in 
the many specialized fields to which 
they have been applied. Following 
the trend toward the use of fre- 
quencies in the centimeter range, 
the author points out the difficul- 
ties attending their generation, and 
the failure of the usual design 
rules for that condition. 

Dr. Harvey's approach to the 
problem is of a style well suited to 
the engineer who has to work with 
such frequencies, and at no time 
does he let the subject "get lost" 
in the mathematics which could be 
associated with the problem. How- 
ever, much new and original ma- 
terial is included, especially on the 
operating principles of magnetron. 

After a consideration of the 
problems associated with tubes of 
usual construction, but which have 
been designed for use at these high 
frequencies, the major part of the 
book is devoted to magnetron prin- 
ciples, studies of retarding - field 
generators and the newer develop- 
ments of the velocity modulated 
tubes, such as the klystron and 
others. 

Attention is also given to the 
general subject of wave guides and 
horn radiators. This book is an 
important contribution to the sub- 
ject, and provides an excellent text 
or reference. 

Radio Data Handbook 
Edited by Lieut. Nelson M. Cooke, 
United States Navy, U. S. Naval Re- 
search Laboratory, Washington, 
published by Allied Radio Corpora- 
tion, Chicago, 48 pages, 25c. 

The handbook is intended for 
students, servicemen, or experimen- 
ters and supplies nomographs, prac- 
tical information, data and for- 
mulas. Included are formulas 
for decibels, resistance, inductance, 
reactance, "Q" factors, transients, 
peak average, vacuum tube con- 
stants, etc., as well as data on radio 
color codes, interchangeable tubes, 
pilot lamps, plug-in ballast resistors, 
and coil windings. The book also 
contains four -place log. and trig. 
tables. 
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Type XSC 
(square closed) 

Type XRO 
(round open) 

Type XSO 
(square open) 

Retaining Rings 

save money 

and metal 

RETAINING RINGS are being more and 

more widely used because they are in- 

expensive and yet so satisfactory on many 

varieties of mechanisms. Broadly described, 

a retaining ring is an artificial shoulder or 

collar on a circular shaft or in a housing. 

The shaft is grooved, and the ring is 

snapped on. 

The former, and much more expensive 

method, was to turn the artificial shoulder 
-cutting down a larger shaft. Now, by 

simply grooving a smaller shaft and apply- 

ing a retaining ring a like result is obtained 
in a vast number of cases. 

Furthermore, it has been found much 
more economical and far more effective to 

design the cutting tool so as to groove the 

. \' 2-14 

N 

Type YH 
(external) 

shaft at the same time that the shaft is cut 
to its required length-and then to use our 
steel retaining rings instead of going to the 
expense of drilling holes for other holding 
devices that have less strength. 

National retaining rings provide an extra 
safety factor because of our special method 
of manufacture. They give service that 
assures economy. 

National retaining rings are made of 
high grade spring steel which is heat treated 
after forming, rather than from pre -temp- 

ered spring wire. Our standard stock sizes 

will fill nearly all requirements; special sizes 

and cross sections made at small extra cost. 

d Write today for our descriptive folders 

on various types of retaining rings. 

THE NATIONAL LOCK WASHER COMPANY 
NEWARK, N. J. MILWAUKEE, WIS. U. S. A. 
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CANNON 

TO HELP YOU LICK THC MANPOWER SHORTAGE 

BY MAKING YOUR WORKERS MORE EFFICIENT 

TRAINING FILMS-Ready now! The 
new Cannon Electric Slide Film with sound tells 
your employees how to use electrical connectors 
correctly and efficiently. Clears up confusing 
terminology. Explains assembly techniques. 
Shows how AN part numbers are established 
and facilitates the ordering of replacements. 

CATALOGS-Engineers, produc- 
tion executives, service men need the 
basic information clearly presented in 
the new catalogs covering many types 
of Cannon Connectors. 

WALL CHART 
Gives the insert arrange- 
ment and shell sizes on 
AN specification connec- 
tors at a glance, thereby 
facilitating designing, 
wiring and servicing 
operation in factories as 
well as in the field. 

TEAR OUT THIS COUPON AND ATTACH TO YOUR BUSINESS LETTERHEAD 

CANNON ELECTRIC 
Cannon Electric Development Company, Department A-122 

3209 Humboldt Street, Los Angeles, California 

Please send us more information on the visual aids checked below: 
TRAINING FILM CATALOGS D WALL CHART D 

List of American Standards 
Published by the American Stand- 
ards Association, New York, 20 
pages, free. 

The pamphlet contains a list of 
publications by the American 
Standards Association, arranged by 
subjects of which electrical engi- 
neering, chemical industry and mo- 
tion pictures may be of interest to 
the electronic engineer. 

Commercial Standards, Amer- 
ican Safety Standards and Amer- 
ican War Standards are included. 
The last six pages are devoted to an 
alphabetical listing of standards. 

Super -Electricity 
By Raymond F. Yates, published 
by D. Appleton -Century Company, 
New York and London, 1942. Illus- 
trated, $2.00. 

Because so many members of the 
general public are asking the read- 
ers and editors of "Electronic In- 
dustries" for the names of books 
which explain the electronic field 
clearly to the layman, we make this 
delayed listing of Mr. Yates' popu- 
lar exposition which was published 
late in 1942. 

The author gives a brief account 
of the history of the electronic art 
from its inception in 1905 to the 
present time. He shows how to get 
a thorough grounding in the fund- 
amentals of the subject at home 
and in school or college. Then he 
surveys the whole electronic field 
as it exists today, with special em- 
phasis on the possibilities of ob- 
taining a job or going into business. 

The Electron Microscope 
By E. F. Burton and W. H. Kohl, 
published by Reinhold Publishing 
Corp., New York, 233 pages, $3.85. 

Written by two men who played 
an outstandingly important part in 
introducing the electron micro- 
scope to American science and in- 
dustry, the book describes in clear 
and simple language the perform- 
ance of the light microscope as well 
as of the electron microscope. 

The basic principles and their 
historic development are given and 
explained by analogies to well- 
known laws of nature; the behavior 
of light rays and electron rays is 
stated and illustrated by numerous, 
instructive pictures. Though easy 
to read, the text contains an 
abundance of facts on construction 
and operation of one of the most re- 
cent tools of research and indus- 
trial investigation, as may be ex- 
pected when the authors are experts 
in the field covered by their book. 
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Efficiency in Action... 
As always, Taylor is building the finest tubes possible to 

produce. Every Taylor Tube is designed aid engineerec t3 

deliver maximum service inder strenuous battle condi- 
tions. Unfailing,"on the air" perromance 's their keynote- 
extra power for vital con) Tlunicitions is their bertage. 
You can rely on Taylor Tubes 'More Watts Per Col ar" 
service in any situation. 

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO, ILLINOIS 
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Basic Facts on 
Electricity Needed to 
UNDERSTAND 

ELECTRONICS! 

BASIC 
ELECTRICITY 

for 

COMMUNICATIONS 
by 

W. H. TIMBIE 

A clear, concise, practical book for 
those who want to prepare themselves 
now for the rapidly growing fields of Com- 
munications and Industrial Electronics. 

Only those facts and principles every 
communications or electronics worker 
needs to know-and know well, are pre- 
sented. Actual job problems are used 
throughout to show, step by step, how to 
solve electrical and communications prob- 
lems that arise in practice. 

This book gives you a comprehensive 
picture of the fundamental laws and prin- 
ciples governing communications practice. 
You will know the instruments and ap- 
paratus used-what they look like-how 
they work. You will know the symbols 
and language of the trade, and learn to 
figure quickly daily problems. This book 
will give you a foundation that will serve 
you well at all times and prepare you for 
advanced work in the field. 

.On Approval Coupon 
JOHN WILEY & SONS. Inc. 
440 Fourth Avenue, New York 16, N.Y. 
Please send me a copy of Timbie's BASIC ELEC- 
TRICITY FOR COMMUNICATIONS on ten days' 
approval. At the end of that time, if I decide 
to keep the book, I will remit $3.50 plus post- 
age; otherwise I will return the book postpaid. 

Name 

Address 

City and State..... 

Employed by 
EI -7-43 

The Mathematics of 
Physics and Chemistry 
By Henry Margenau, Associate Pro- 
fessor of Physics, Yale University, 
and George Moseley Murphy, As- 
sistant Professor of Chemistry, Yale 
University, published by D. Van 
Nostrand Company, Inc., New York, 
1943, 581 pages, $6.50. 

As indicated by the title, the au- 
thors' aim has been to present those 
parts of mathematics which form 
the tools of the modern worker in 
theoretical physics and chemistry. 
Due to its concise language and the 
numerous illustrating examples and 
problems, the text is well suited for 
self -study, and, of course, may be 
used as a text book on senior or first 
year graduate level. For anyone 
acquainted with the subject treated, 
it provides ready reference for par- 
ticular solutions, as each chapter, 
though continuous, is divided into 
many sections under sub -headings 
which are listed in the compara- 
tively extensive index. 

At present, any research or devel- 
opment engineer has to have a cer- 
tain amount of theoretical back- 
ground, and the book seems partic- 
ularly recommendable because it 
provides the indispensable mathe- 
matical basis as well as some of the 
results most frequently used. 

Several chapters will be of spe- 
cial interest to the electronic engi- 
neer: Differential equations, essen- 
tial for the understanding and 
handling of the fundamental wave 
equation which is treated in detail; 
some of the special functions, e.g. 
Bessel's function, required for 
mathematical treatment of prob- 
lems on frequency modulation and 
vector analysis. 

Revised Chart for 
Electrical Wiring 
Published by James Steel Mahan, 
201 N. Wells St., Chicago, Ill. 
Price 10c each. 

A newly revised chart, 16 3/4 in. 
x 18 1/2 in. is now ready for dis- 
tribution, as an aid for electrical 
construction workers. The master 
chart was originally developed in 
1935 and approximately 155,000 
copies have been in use. Since the 
Code revisions of 1940, many re- 
quests were made for a revised 
chart to meet the latest require- 
ments. This chart is of particular 
value at this time due to the action 
of the War Production Board in 
stopping or materially curtailing 
the manufacture and use of wiring 
systems using critical materials. 

BY A 

MISSING LINK? 
So you're struggling to catch the 

8:12 into the city in the morning, 
with no time to spare, and all of a 
sudden it's gone . . . you're be- 
trayed by a missing link. It cer- 
tainly would try the patience of a 
saint. 

But what is even more exasperat- 
ing, is when you're scheduled to go 
into production and can't obtain 
some missing parts. Or, sometimes, 
you may need the whole piece of 
equipment, and you just cannot put 
your finger on it. 

There is one difference, though. 
Maybe you can't get trained help in 
searching for a cuff -link, but Har- 
vey's can help you to locate radio 
components. We may even have it 
on our shelves. 

If we do not have the parts you 
require, our experienced staff can 
find it, purchase it, and expedite de- 
liveries on it. This facility in locat- 
ing components is due to years of 
constant association with sources of 
radio supply. 

Before you lose your temper, call 
Harvey. He can surely be of assist- 
ance to you. 

Mi4,721Y12Y 
RADIO COMPANY 
/03 WEST 43 ST. NEW YORK, N.Y. 
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This Clare Type K d.c. Midget Relay is still in good 
mechanical and electrical condition after 59,448,200 
operations-a typical example of the long life and 
rugged serviceability you can depend on in a "custom- 
built" relay. It has been used for pulsing antenna 
switching relays. It was set for 16 operations per sec- 
ond, energizing a secondary relay having a 90 ohm 
coil operating on 28 volts. 

The Clare Type K d.c. Midget Relay is dwarf -size and 
feather -weight, "custom-built" for mobile applica- 
tions, where resistance to constant vibration and severe 
shock is essential. 

It is extremely small-only l'/º" x 11/4" is 1346" overall, and 
weighs approximately 1% ounces. It is a solid, com- 
pact unit, employing no anti -vibration springs, no 
bearings to rattle loose-no part of it can be loosened 
by vibration or shock. 

Spring insulators are made from XXX Bakelite; also 
available in '/e" Mycalex, insuring minimum high fre- 
quency losses. The screws anchoring spring pile-ups to 
the heelpiece are enclosed in Polystyrene tubes, tight- 
ened under pressure, and Glypto-sealed at head and 
foot. Each relay is given a 1000 volt a.c. insulation 
breakdown test. 

The armature assembly, heelpiece and coil core are 
made of magnetic metal, carefully annealed. Uniform 
armature movement is assured by a hinge of "fatigue- 
less" beryllium copper, heat treated and designed to 
provide a wide margin of safety, insuring long life un- 
der vibration and shock and permitting millions of 
uniform operations. 

The small coil is carefully wound to exact turns on pre- 
cision machines, and can be supplied impregnated 
with a special varnish. It is covered with a transparent 

acetate tape. Type number and data regarding resist- 
ance is shown on each coil. 

The coil is equipped with a front spool head having a 
flat side, which locks the entire coil in place against the 
heelpiece, preventing it from turning or becoming 
loose. The screw holding the coil in place is equipped 
with a split type lockwasher. Coil voltage ranges from 
1.5 volts to 60 volts d.c. 

This relay can be furnished with contacts either of 18 
gauge silver, rated one ampere, 50 watts, or of 18 
gauge palladium, rated 2 amperes, 100 watts; normally 
open, normally closed, or double throw; and with any 
number of springs up to and including 12. Contact 
springs are made of nickel silver to the user's specifica- 
tions, and the contacts are over-all welded to these 
springs by a special process. 

Spring bushings are made under a special process- 
designed, constructed, and attached to the springs so 
that the small springs used on this relay are not weak- 
ened, thereby assuring uniformity of relay operation 
and long life. 

All metal parts of this relay are specially plated to with- 
stand a 200 hour salt spray test. For high voltage a 
special Bakelite insulating strip can be supplied be- 
tween pile-ups. Like all Clare Relays, this Type K d.c. 
Midget can be "custom-built" to meet specific require- 
ments. 

Our engineers will be glad to "custom -build" the relay 
that meets your requirements. Write us regarding your 
problem. Ask for the Clare catalog and data book. 
C. P. Clare & Co., 4719 Sunnyside Avenue, Chicago, 
Illinois. Sales engineers in all principal cities. Cable 
address: "CLARELAY". 

CLARE RELAYS 
"Custom -Built" Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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D E LAYS tln 7/or' 
NECESSARY: 

# 

get vital radio and parts and equipment electronic 
- Quickly! Research in electronics is now devoted to wartime a almost exclusively applications 

every minute counts in war!Electronic engineers and research delay COm technicians need not completion of vital 
equipment, 

projects for lack of parts 
orLafayette Radio every nationall Corp. is head 

Y known manufacturer 
in the 

Radiofie 
for 

The reputation of Lafayettefield' 
stocks and Corp. for com prompt deliveries is Alete 
of electronic en 

well known to thousands engineers. We can fill your needs-quickly! 
Write today for FREE 130 page Radio and 
Electronic Parts and Equipment Catalog 

Address Dept. 7/3 

pfAE 
ßp0 

aceQ . Oca 
LAFAYETTE RADIO CORP. 

* 901 W. JACKSON BLVD. CHICAGO, ILLINOIS 
* 265 PEACHTREE STREET ATLANTA, GEORGIA 

NEW BULLETINS 
DuMont Reference Manual of 
Cathode Ray Tubes and 
Instruments 

Besides describing the complete 
line of cathode ray tubes and in- 
strument products of DuMont man- 
ufacture this deluxe loose leaf 
manual contains a wealth of in- 
formation on the principles and 
uses of an oscillograph and a num- 
ber of applications notes. 

Ward Products Production 
Brochure Facilities 

The Ward Products Corp., 1523 
East 45th Street, Cleveland, Ohio, 
has issued a 24 -page illustrated 
brochure outlining in detail the 
production facilities and equipment 
available in its two plants for han- 
dling contract work from other 
manufacturers. Primarily engaged 
in making radio antenna equip- 
ment, the company is interested in 
any current or postwar contracts in 
related fields which involve a rea- 
sonable number of the facilities de- 
scribed-regardless of the product 
classification. 

Radio -Training -Kits Brochure 
Lafayette Radio Corporation's 

Special Department, 901 W. Jack- 
son Blvd., Chicago, for handling the 
needs of instructors and school 
management has just prepared this 
new brochure to aid schools in their 
government training courses. Com- 
pany engineers have expressly de- 
signed the kits mentioned in this 
folder to fit present training pro- 
grams. Starting with fundamentals 
and progressing to basic receiver 
and transmitter operation, a pro- 
gressive training program may be 
built up around these kits. 

Metal Stampings 
in Small Lots 

An attractive booklet entitled "A 
Small Lot Metal Stamping Device 
Without Prohibitive Die Costs," by 
Dayton A. Rogers, has been pub- 
lished by the Dayton Rogers Manu- 
facturing Co., 2835 S. 12th Ave., 
Minneapolis. The booklet is written 
by an engineer for the manufac- 
turer who from time to time re- 
quires a limited number of metal 
stampings and where the cost of 
conventional dies would be pro- 
hibitive. Illustrations of the plant 
and blueprints of some examples 
which have effected savings in pro- 
duction are included. 
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DRAWING of fine wire for delicate 

precision instruments depends on the 

accuracy with which the diamond dies are 

made. Philips manufacture these dies 

down to .0008 of an inch with diamond 

drilling machines developed by Philips 

engineers. 

This operation-as well as the actual draw- 

ing of the wire-calls for extreme precision 

and exemplifies the wide technical knowl- 

edge and skill behind all Philips products. 

Today, the research and experience of the 

North American Philips Company in elec- 

tronics are devoted to the single aim of 

aiding the United Nations war effort. To- 

morrow, this knowledge will aid industry 

in creating a new world for free men. 

Products For Victory include Cathode 

Ray Tubes: Amplifier Tubes; Rectifier 

Tubes; Transmitting Tubes; Electronic 

Test Equipment; Oscillator Plates; Tung- 

sten and Molybdenum in powder, rod, 

wire and sheet form; Tungsten Alloys; 

Fine Wire of all drawable metals: bare, 

plated and enameled; Diamond Dies; 

X -Ray Apparatus for industrial, research 

and medical applications. 

átß NORTH AMERICAN PHILIPS COMPANY, INC. 

mete -ante 9eaea/4ch and Çevela/imein( 

Faetori., in Dobbs Ferr. , N.Y.; Mount Vernon, N.Y. (Philips Metalix Corp.); Lewiston, Maine (Elmer Division) 
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Write for your copy of 
this illustrated brochure 

The Ward Products Corporation offers the services of its two fully 
equipped plants to help you solve your manufacturing problems. The 
brochure illustrated above describes in detail our production facilities 
and other qualifications for handling contract work for present or 
post-war needs. Send for your copy on your business letterhead. 

%die 

?37iliiGiii. 
emmt ..... a` .:.. .--- 

Y2M PRODUCTS 
CORPORATION 

1523 EAST 45TH STREET \ CLEVELAND, OHIO 

Precision Work 
The story of fine precision work 

on a mass production basis is told 
in a new booklet released by the 
Ace Manufacturing Corp., Erie Ave. 
at "K" Street, Philadelphia, Pa. De- 
scribing in detail precision grind- 
ing, production machining, metal 
stamping, heat treating and tool 
and die work, it is a typical exam- 
ple of the giant strides industry is 
making under the exacting de- 
mands of wartime production. 

Manufacturers are asking for 
precision which used to be impos- 
sible, for tolerances as close as 
.0001 in, for finishes which a speck 
of dust or a warm hand distorts- 
and the company claims to be turn- 
ing them out by the thousands on 
24 -hours -a -day, and 7 -day -a -week 
schedules. 

Electrical Rectifiers 
McColpin - Christie Corporation, 

Ltd., 4920 S. Figueroa St., Los An- 
geles, has published illustrated cat- 
alogs Nos. 300 and 301 describing 
its 50 new model industrial electri- 
cal rectifiers. Prices are included. 

Air Cooled 
Transformer Catalog 

"Power Where You Need It," a 
new bulletin issued by Acme Elec- 
tric & Mfg. Co. of Cuba, New York, 
outlines and gives examples of air 
cooled transformer applications in 
war production industry. The bulle- 
tin also describes in detail the vari- 
ous types of air cooled transform- 
ers manufactured by this company, 
and lists the complete range of 55 
degree ratings in auto type, two 
winding type, three winding type 
and four winding type transformers 
up to 50 kva. 

Bulletin 103 Relay 
Bulletin 103 Relay, published by 

Ward Leonard Electric Company, 
Mount Vernon, N. Y., describes a 
relay designed for aircraft pow- 
er circuits. It will perform at high 
values of acceleration of gravity 
and also under conditions of vibra- 
tion and shock. The armature and 
contact assembly are designed to 
retain either position under these 
conditions. 

The normally -open, single pole 
contacts are rated 25 amperes at 
24 volts dc non -inductive load, with 
good characteristics on inductive 
loads. The contact gap and tail 
spring tension are adjustable. 
Molded Bakelite nearly 3/a in. thick 
forms the base. 
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RYSTAL.GAZER LOOKS 
ATOM 

THE the electron 
been replaced by 

crystal ball has 
that really give a 

Hocus-pocus 
with a Y 

censored by 

microscope 
and a host of other devices . 

unpublished 
vision of the future. Today'sblished 

observations 
industry. 

will be the basis for tomorrow 

war secrecy now fighting the war with armies 

of military communications. 
Stancor Transformers 

are 

speeding the energies 
the clearer-than- cryions of electrons . ahead ... throughof the 

Bu Stancor engineers are looking 
to the practical problems 

stal glass of scientific research .. 

coming age of electronics. 

STI5011 
TRAN 

CORPORATION 

STAN D A º D 

1500 NORTH HALSTED STREET ' CHICAGO 
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OUTPUT INPUT EICOR 

PART NO. VOLTS AMPS VOLTS AMPS 

200 .050 28 1.0 2316-21 

14 2.0 2316-22 

150 .067 28 1.0 2316-23 

14 2.0 2316.24 

100 .100 28 1.0 2316-25 

14 2.0 2316-26 

Continuous duty. 50°C temperature rise. 
Regulation 20%/rom no load tojull load. 

ere is Eicor's answer to your 
need for a power supply that is 
much smaller, much lighter, 
and completely dependable. This 
tiny Dynamotor is now available 
to manufacturers of electronic 
equipment for critical appli- 
cations where space and weight 
requirements are of utmost 
importance. 
SAMPLES AVAILABLE 
Our specialized experience can be 
of help to you. Samples of this 
exclusive Eicor product in the 
types listed at left furnished 
quickly for development purposes 
on priority order. 
Write, wire or phone 

--S 
11 i . 1501 W. Congress St., Chicago, U.S.A. DYNAMOTORS 
D. C. MOTORS POWER PLANTS CONVERTERS' Export: Ad Auriema, 89 Broad St., New York, U. S. A. Cable: Auriema, New York 

Bimetal for Circuit 
Breaker Design 

Physical properties and charac- 
teristics of a new thermostatic bi- 
metal are described in a bulletin 
issued by W. M. Chace Co., 1628 
Beard Avenue, Detroit. Intended 
for thermostatic resistors, the bi- 
metal ranges in applications from 
flashers to motor overload protec- 
tion, including particularly circuit 
breaker designs. Electrical resistiv- 
ity is given as 850 ohms per circu- 
lar mil foot and deflection rate is. 
practically uniform between 0 and 
400 deg. F. 

Time Delay Relays 
Bulletin 800 released by The R. W. 

Cramer Co., Inc., Centerbrook, 
Conn., describes its Type TDC time 
delay relay. This relay provides an 
adjustable or fixed time delay be- 
tween the closing of a control cir- 
cuit and subsequent closing or open- 
ing of a load circuit. Consists of 
a self-starting synchronous motor 
with a dust protected, sturdy gear 
train, an electro magnetically op- 
erated clutch, a switch and switch 
tripping mechanism. 

Communication Receivers 
A 4 -page folder describing and 

illustrating its unitized radio as- 
sembly is published by Harvey Ma- 
chine Co., Inc., 6200 Avalon Blvd., 
Los Angeles, Calif. Ready -built sim- 
plicity of this method makes pos- 
sible rapid, accurate assembly and 
repair of radio sets by unskilled op- 
erators. No circuit diagrams, solder 
or special tools are needed. 

Synthetic Rubber 
"The Five Commercial Types of 

Synthetic Rubber" is the title of 
a 40 -page booklet just published by 
the United States Rubber Co., 1230 
Sixth Ave., New York. The booklet 
deals with the comparative proper- 
ties of natural and synthetic rub- 
bers and the properties and char- 
acteristics of the five synthetics, 
Buna -S; Buna -N; Neoprene; Butyl 
and Thiokol, all made by different 
manufacturers. 

Condensed Catalog 
Bulletin Z6200 of Wheelco Instru- 

ments Co., 540 N. Michigan Ave., 
Chicago, is a new issue of this com- 
pany's condensed catalog, and gives 
current prices and short descrip- 
tions of all Wheelco instruments. 
The bulletin refers to other bul- 
letins issued by the company. 
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DESIGN 

Airconditioning control 
instrument bracket 

Series mounting using 
center spacer. allowing 

greater lateral movement 

OtG for use of .. . 

o R LOA ó MOUNTINGS D 
BONDED RUBBED 

Standard square 
plate form 

series mounting 

TYPICAL INSTALLATIONS OF 

N LORD PLATE FORM SERIES MOUNTINGS N 

wl I11 

REM 1 flnflIMPlAllfl 

1lllllw -MINI EMI MO 1/A1 

Frien Aircraft 
flight analyzer 

WW1 SW nsln 

111111MGS 5119 INDIA MO LIAI Standard series mounting 
under load and in extreme 
lateral movement position. 

Note snubbing washer 

Combination square plate 
form and holder type 

series mounting 

LORD Shear Type, Bonded Rubber Mountings isolate vi- 

bration, absorb shock, minimize noise translation. They 
are compact, sturdy, light weight, and ease of installation is an 
important feature. Lord standard mountings are made in tube 
form and plate form, in various shapes and many sizes, and with 
load ratings ranging from a few ounces to 1500 pounds. They 
are designed for application on all types of mechanical and elec- 

trical devices from delicate instruments to massive equipment. 
When mounting extremely delicate or sensitive equipment, 

the use of mountings in series is recommended. Lord mount- 
ings in series are formed by connecting the center sleeves of 
two single units as shown in the illustrations. In operation a 

series mounting arrangement: (1) Doubles the axial deflection 
and (2) Greatly increases the lateral softness of the mount- 
ing system. 

The resultant effect of the increased deflections in all direc- 
tions is a marked decrease in the natural frequencies of the 
mounted system and practically complete isolation against the 
harmful effects of vibratory forces. The degree of lateral soft- 
ness may be varied by inserting spacers between the mounting 
units; increasing the distance between the mountings increases 
the lateral movement for any given force. 

Illustrations show typical methods of installation and appli- 
cation. To install Lord mountings in series, provide recessed 
hole 1/32" larger than rubber diameter in both the Supported 

and Supporting members, for clearance. Drilled, punched or 
tapped holes should be provided for fastening. 

Sketch No. 1 shows the simplest arrangement of series 
mounting, the lower unit being fastened to the Supporting 
member and the upper mounting is fastened to the Supported 
member. Sketch No. 2 shows a type of series installation where 
the Supporting member is attached to the upper mounting, and 
the Supported member or imposed load is attached to the lower 
mounting. This method is often used in conjunction with 
method shown in sketch No. 1, where several points of suspen- 
sion are necessary. The aircraft panel illustration shows typical 
example, sketch No. 1 arrangement being used at base of panel 
and sketch No. 2 arrangement at top. 

Series mounting arrangements can also be made up by 
using a Standard Plate form mounting in conjunction with a 

Holder Type mounting, eliminating the necessity of recessing 
the member where holder base is fastened. 

The use of snubbing washers as shown is recom mended. They 
prevent excessive movement under shock loads, either vertical- 
ly or transversely without interfering with normal operation. 
The metal washer between the two mountings may be elimi- 
nated when a center spacer is used for greater lateral freedom. 

Complete information on dimensions, load rating and 
methods of installation are contained in our Bulletin 104. 

Send for your copy. 

LORD MANUFACTURING COMPANY . . . ERIE, PENNSYLVANIA 
Originatori 4 Shear Vype Bonded Abler -Atountingá 
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"PACKAGED 
PRODUCTION" 

A NEW STRATEGY 

FOR BETTER PRODUCTION 

We created"Packaged Production" 
especially for some very famous 

manufacturers faced with hard -to - 

solve war production problems. 

Your Metal Fabrications: Preci. 

sion Machine Work: Electrical & 

Mechanical Assemblies can also 

be äccompiished here under ex- 

ceptionally up -to - date facilities 

plus carefully engineered methods 

and closely coordinated controls. 

Whether it's a complete product, 

or an urgently needed part, all the 

production responsibilities are safe 

in our hands. You have nothing to 

worry about when you "Let Lewyt 

Do lt." If prior commitments permit, 

we'll gladly lend you a hand. 

MILESTONES TOWARD 
THE ELECTRONIC ERA 
Tesla's Contributions in 
High Frequency Field 

by DR. L. P. WHEELER, 
Chief, Information Div., F.C.C.; President, I.R.E. 

During the early part of the last 
decade of the nineteenth century the 
attention of the whole scientific world 
was challenged by Nikola Tesla's pub- 
lic demonstrations of the effects of 
high -frequency alternating currents. 

It is apparent from a study of his 
patent specifications that while he was 
perfectly aware of the possibilities of 
his high -frequency devices for space 
communications and understood that 
signals for this purpose might be 
propagated as electromagnetic waves, 
nevertheless, his real and abiding in- 
terest was in the propagation of power 
which he thought his methods would 
achieve not by radiation as waves but 
(in a not very clearly explained man- 
ner) by some form of corpuscular or 
electronic convection initiated by the 
combination of high voltage and high 
frequency employed. 

Patent specifications 
Whatever may have been the cause, 

it is nevertheless the fact that in com- 
parison with the effect of his develop- 
ment of the induction motor on the 
electric power industry, Tesla's con.- 

tributions to the high -frequency field 
have been remarkably sterile. This 
seems to the writer somewhat unfor- 
tunate, for a perusal of his pertinent 
patent specifications would seem to in- 
dicate that, although not exploited ef- 
fectively for communication purposes, 
there are at least three matters of 
prime importance to the radio art to- 
day on which Tesla's ideas were 
clearer than those of his contem- 
poraries. 

These are, first, the idea of induc- 
tive coupling between the driving and 
the working circuits; second, the im- 

portance of tuning both circuits, i.e., 
the idea of an "oscillation transform- 
er," and third, the idea of a capacity 
loaded open secondary. It seems to be 
incontestable that all three of these 
fundamental ideas are clearly revealed 
in Tesla's patent specifications and 
lectures prior to 1894, although their 
application to communication purposes 
while mentioned is made incidental to 
the power transmission objective. As 
none of these ideas appear in the spe- 
cific literature of the radio art prior 
to the patent specifications of Mar- 
coni, Lodge, and F. Braun of the years 
1897-1900, it would seem that Tesla's 
name is worthy of perpetuation as a 
pioneer of these ideas which have been 
so basic in the radio art down to the 
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Precision's Unseen Foe 

Unretouched photograph of microphone 
carbon electrode as used in military com- 
munication devices, after cleaning with 
Celanese lint -free wipe cloth. These photo- 
graphs show why the manufacturer of 
this military communication equip- 
ment has adopted Celanese Assembly 

Line Fabric for wipe cloths. 

Magnified approximately seven times, the 
same electrode is shown after being wiped 
by an ordinary cloth. Because lint will affect 
the' electrical characteristics and uniformity 

of this precision part, it is particularly 
important that the electrode be lint -free 
in assembly...Center below, photograph 
of electrode actual size. 

Comparative tests in cleaning metal and glass surfaces and lenses are the 

reason why manufacturers of communication devices, precision instruments and 

optical equipment are increasingly adopting lint -free Celanese* Assembly Linef 

fabrics for uniforms, hats, gloves and wipe and bench cloths. 

For further information, consult our Precision Fabrics Division, Dept. H H 

CELANESE CORPORATION OF AMERICA 
180 Madison Avenue, New York 16, N. Y. 

Reg. U. S. Pat. Off. tTrademark Under a current ruling of t'he Federal Trade Commission, CELANESE yarn is classified as RAYON 
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for ELECTRONIC TUBE 

PARTS AND SHIELDS... 

Shown here are just a few 

typical samples of GOAT Elec- 

tronic Tube Parts and Shields 

that have been stamped, drawn 
and formed on GOAT machines, 

oies and presses. 

SMALL TOUGH JOBS ... handled with skill, 
precision and efficiercy, are a regular part 
of GOAT Service. GOAT'S position today, 

as largest independent manufacturer cf electronic tube parts, 

is due to GOAT'S experience and growth. From the days of 

radio infancy, GOAT has been able to design and improve 
the parts needed by this industry as it demanded greater 
sensitivity and durability as well a; quantity production. 

Today, GOAT serves almost every electronic tube manufac- 
turer with a tremendous variety of stock parts. Facilities are 

so complete that GOAT actually can supply any kind of 

small metal stamping, made in any metal, to any required 

degree of accuracy. 

Division Of THE FRED GOAT CO , INC. 

314 DEAN STREET, BROOKLYN, N. Y. 

Goat has meant Accu-acy since 1893 

present. He never succeeded, however, 
in translating these ideas into an 
operative system for the transmission 
either of signals or power. 

Communications 
In addition to this major pioneering 

activity, Tesla made at least two con- 
tributions specifically in the communi- 
cations field which are not generally 
known. The first is that embodied in 
the patent specification No. 613,809, 
dated Nov. 8, 1898 (application July 1, 

1898), entitled "Method of and appa- 
ratus for controlling mechanism of 
moving vessels or vehicles." This 
method of remote control operates on 
a succession of radio impulses whose 
incidence on a receiving antenna ener- 
gizes through relays the battery pow- 
ered steering and propelling motors of 
the moving vessel and whose sequence 
and duration (at the will of the oper- 
ator) determine the direction and 
amount of rudder rotation. As the in- 
ventor states that any method of pro- 
ducing the radio impulses (whether 
invented by himself or others) may be 
used, no details of the transmitting 
and only the decohering device of the 
receiving circuit are described in full. 
This latter ingenious device is quite 
unlike those in common use at the 
time and is stated to be very depend- 
able in action. Without passing on the 
operative merits of the proposed sys- 
tem, it certainly deserves more recog- 
nition than it has received, as the 
earliest venture in a field of radio ap- 
plication of great and growing im- 
portance. 

The second of these less known con- 
tributions is contained in patent speci- 
fications Nos. 685,957 and 685,958 of 
Nov. 5, 1901 (application March 21, 

1901), entitled "Apparatus for the 
utilization of radiant energy" and 
"Method of utilization of radiant en- 
ergy," respectively. These describe a 
scheme which in so far as it would 
be actually operative depends on the 
changes in the charge on a condenser 
produced by the incidence of the radi- 
ation on an elevated capacity plate 
antenna connected to one of the con- 
denser terminals. It is thus seen to 
embody an application of the photo- 
electric effect discovered by Hertz in 
1887, although Tesla seems to have 
been ignorant of that fact and the ex- 

planation he offers is largely falla- 
cious. It is not necessary to go into 
any of the details of these specifica- 
tions. They are only mentioned here 
as illustrative of the experimental 
keenness which independently redis- 
covered the Hertz effect and the in- 
genuity involved in finding a possible 
application for it. As far as I ara 
aware this is the only suggestion of 
such an application on record and 
hence possibly worthy of being recalled. 
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NEED HELP? Use Electronic Production Aids 

SHAkE 'Ee 
To PIECES 

How cough is your stuff ? New G -E vibration 
motors shake materials, and with amazing 
speed-to discover how much abuse they'll 
take. Compresses years of wear into a few 
minutes' test. Vibration frequency, up to 

20.000 per sec. Learn scientifically how 
much wear your products will stand. 
Several types available. Facts in Bulletin 
GEA -4091. Also tells about vibration meters. 

Electronically Controlled 

SPOT WELDING 
Speeds Production 

540% 
We know it's good; we use 
it ourselves. Spot-welding frames for G -E 
switchgear enclosures speeded production 540% 
over riveting; 375 % over bolting. Saves time. 
materials, man power. ARE YOU RIVETING 
where you should be SPOT WELDING? Switch 
now! And to get the best results from spot- 
welding, use G -E electronic control. G -E en- 
gineers will be glad to help you with any con- 
trol problem. Write to your G -E office or to 
Electronic Control Section, General Electric 
Company, Schenectady, N. Y. 

SYNCHRONOUS MOTOR 

USERS... Have you heard about the 
new G -E electronic synchronous -motor ex- 
citer? Can be used in place of rotating 
exciters to save space, materials. Takes 
standard a -c power and electronically gives 
you steady, easily controlled d -c. Quiet. 
Dependable. Low -current control circuit for 
easy automatic control if desired. Small, 
single control, like radio volume control, 
adjusts voltage. Ties in with standard syn- 
chronous -motor controls. Uses long -life G -E 
phanotron rectifier tubes. Any G -E office 
can quote. Ask about CR7501-B. 

SIMPLIFY 
VARIABLE -SPEED DRIVE 

ELECTRONICALLY 
New G -E Thy-mo-trol drive gives you 
full, stepless speed control on a single 
dial.. Operates from a -c power. No 
gears, clutches, or belts needed to vary 
speed. Smooth, shockless acceleration 
at maximum permissible rate. No 
current peaks on line. Dynamic braking 
for quick stops. Holds speed within 
plus or minus 2% from no load to full 
load at any speed up to basic. Full 
torque at low speeds! It pulls and pulls 
and pulls. Compact. Easy to install. 
Motor is only major moving part. Ask 
about CR7507. Bulletin GED-972A. 
Standard ratings up to 10 hp. Special 
forms and ratings if you need them. 

G 

G 

G G 

G 

EDUCE 
G 

EJECTS ° 
G 

O G GGG. O 

If exact timing would improve your rivet- 
ing results, install G -E electronic timers. 
They take the guesswork out of timing. 
One Detroit manufacturer found they cut 
rejects for new operators-improved re- 
sults for old operators. They use simple 
circuit, yet provide exact timing. Several 
ratings available, covering time ranges 
from 1/20 second to two minutes. Good 
for millions of operations. Low cost. 
Sturdy. Knob on front for easy adjust- 
ment. Many other applications, too. 

When planning new machines, processes, buildings- 

LOOK TO ELECTRONICS 
Electronic production aids, like these on this 
¡sage, offer real opportunities for improve- 
ments and economies. Come to General Elec- 
tric for electronic answers to your problems. 
General Electric, Electronic Control Section, 
Schenectady, N. Y. 

GENERAL ELECTRIC 

TOO MUCH RACKET 

IN YOUR FACTORY 
Too much noise fatigues workers, cuts 
down production. Have you too much 
noise in your factory? Find out with a 
G -E sound -level meter. Accurately 
tells you how much noise and where it's 
coming from. No guesswork. This high - 
precision instrument gives quantitative 
measure of sound as it affects the 
human ear. Small, portable, battery - 
operated. Easy to use; requires no 
special training. Full instructions given. 
Many companies have purchased sound - 
level meter for multitude of purposes. 
See Bulletin GEA -3151. 

PHOTOELECTRIC RELAYS 

IN STOCK! 
Limited quantity of high-speed relays 
(CR7505N100). More than 450 operations 
a minute. Operates on light -intensity change 
of 2 foot-candle. Time delay up to ? second 
for holding relay closed after light impulse, 
which may be as short as .001 second. Ex- 
cellent for simple register -control jobs. 
Automatic seal -in circuit if desired. Relay 
contacts handle up to 10 amp at 230 volts. 
Operates on 115 or 230 volts, a -c; 50/60 
cycles. Power consumption, 30 watts. Many 
special features. 

7 

FREE! 
A book of examples of 
electronic production 
aids. No. GEA -3891 

General Electric, Sec. A 676-101 
Schenectady, N. Y. 

In addition to "Practical Electronic Ways," 
Bulletin GEA -389l, please send me the 
bulletins checked. 

GEA-4091-Vibration motors and meters 
GED-972A-Thy-mo-trol drive (elec- 

tronic motor control) 

GEA-1755E-Photoelectric relays 
GEA-2791C-Electronic control for re- 

sistance welding 

DGEA-3151-Electronic sound -level meter 

Name 

Company 

Address 

City cafe 
8030 
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are still a laboratory 
1L secret but we pledge, 

improved Perform- 
ance, increased Value 
and Traditional 

Sentinel Quality 

War's Test of Sentinel 

Radio Promises Superior 

New Merchandise 

America's domination of the air 
over many battle fronts is not only 
an aircraft achievement. Radio has 
played an outstanding part in flying 
successes-and to this Sentinel has 
contributed a tremendous volume 
of important equipment. 

The new radios, radar, and elec- 
tronic equipment to bear the 
Sentinel name after the war will 
reflect the extreme precision built 
into today's battle front models. 

SENTINEL RADIO CORPORATION 
2020 Ridge Ave., Evanston, Ill. 

Sentinel RADIO 

Long Wave Reflections 
Proved Radar Theory 

The fact that even very long ra- 
dio waves, such as those emitted by 
a broadcast station, obey the reflec- 
tion theory presently used with ul- 
tra -high frequencies to make radar 
the effective weapon it has become 
is pointed out by L. A. Hyland, ex- 
ecutive engineer of the Bendix Air- 
craft Corp., who proved the prin- 
ciple as long ago as 1932. And it 
was the ill-fated dirigible Akron 
that served as the target to make 
the proof possible. Noting certain 
reflection characteristics of ultra- 
high frequency waves while work- 
ing with the Navy Department in 
1930, Hyland questioned whether 
longer waves would be reflected or 
re -radiated from a moving object 
comparable in length with the 
length of the waves used. That was 
where the Akron came in. With 
bulky equipment installed in a win- 
dowless panelled truck on a Vir- 
ginia farm, it was possible to detect 
the big dirigible while it was still 
30 miles away, detecting Washing- 
ton broadcasts as they were re- 
flected from the ship. 

Bottlenecks Caused 
by Draft Calls 

In labor supply, bottlenecks are 
occurring in certain critical com- 
ponents of electronic and radio ap- 
paratus because local draft boards 
are not familiar with the impor- 
tance of these components and are 
not granting deferments for skilled 
workers in these plants. The WPB 
Labor Division is now launching an 
educational campaign to cure this 
situation. 

Imported high-grade mica re- 
mains tight; domestic mica produc- 
tion is being pushed, while substi- 
tutes like various resins, oil paper, 
etc., can be used for certain types 
of equipment, but for high fre- 
quency radio apparatus the best 
grades are important. 
' Excellent work has been done by 
tube manufacturers in the salvage 
of tungsten, but WPB continues to 
stress cutting down of any tung- 
sten waste. 

PE Sewing -Machine 
Safeguard for Blind 

An "electric eye" device which 
safeguards sightless workers op- 
erating electric sewing machines, 
and at the same time increases 
their efficiency, is being demon- 
strated by the American Founda- 
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to speed wò° <iinP manufacture and 

NER 

Army -Navy "E" awarded to 
Auto -Ordnance Corporation 
for excellence in production 

of "Tommy" Guns. 

so/ve pos/14/reproduction prob/ems 

INDUSTRIES 
A Division of Aufo - Ordnance Corporation 
GREENWICH STAMFORD BRIDGEPORT NEW YORK 

Our fighting forces needed Thompson Submachine Guns... 
thousands ... fast! Auto -Ordnance Corporation has produced 

them on time! 

The arsenal of freedom required tools of war production. Auto - 

Ordnance's Thompson Tool Division helped-is helping-to 
supply them! 

The research engineering skill that has made good in the business 

of developing and producing guns, tools, vacuum tubes of both 

standard and special types, and other such weapons of Victory 

has achieved even greater, though secret, accomplishments in 

the fields of Electronics, Hydraulics and Electromechanics! 

Many industrial leaders are already planning to "get the jump" 
on competitors after the war, with electronic devices to reduce 

production time, cut costs and improve precision manufacture. 

Perhaps we can make a notable contribution to your planning. 

Write to Engineering Department, General Electronic Industries, 

342 West Putnam Avenue, Greenwich, Connecticut. 

PRODUCTS MANUFACTURED INCLUDE ELECTRONIC CONTROLS VACUUM TUBES 
HYDRAULIC SERVOS ELECTROMECHANICAL DEVICES 

ELECTRONIC INDUSTRIES July, 1943 149 

www.americanradiohistory.com



11p210E NOSES 

CE PP the 8R1oCE 
SEeVl for yCE 

PE 650-P 
11 

cts and ld 
ti! pta h° 

ard °° eters s ecom 

ch 
blade ótertl°m 1t lsalcOhol 

NT 
CE 

all sp the fo eat' 
er 

ba tb crocus 

GEN 
From on¿ec ° lUbt on °fe 116b oletDE Sti fttln 

l'1 the ° eared a 5O1 bY a 
f r°f ÓP and . s 

beed th°llowllß bt sIDCEhERAR 

besed,a erY °p tha.t 

cl° 11ed, ex°e4 

aPp trie ypd 

MAINTENANCE 

helps to keep them in service 
. Your impedance bridge, like your automobile, needs occa- 

sional cleaning and lubrication. 
Moving contacts wear out faster when dry and when dust 

gets into them. Neglect may result in failure when equipment is 
needed most. 

Periodic maintenance will go a long way toward keeping 
your electrical test equipment in trouble -free operation. Increased 
life and reliability will more than repay you for the effort. Set up a 
definite maintenance program for your test equipment. 

* Thousands of users of General Radio instruments find our 
SERVICE AND MAINTENANCE NOTES useful in keeping 
their instruments in service. If you do not already have these 
notes for your GR instruments, send us the type numbers 
and serial numbers of the equipment you have. Your service 
notes will be forwarded promptly. 

GENERAL RADIO COMPANY 
Cambridge, Massachusetts 

NEW YORK LOS ANGELES 

tion for the Blind, 15 West Six- 
teenth Street, New York. 

The device consists of a photo- 
electric control system which when 
attached to the regular commer- 
cial model, brings the machine to 
a complete and sudden stop at the 
moment the operator's hands or 
fingers approach dangerously near 
the needle. This is accomplished by 
projecting a beam of light from the 
left hand side to the "shoe" of the 
machine as the operator sits facing 
it. The sewing machine operates 
normally until this beam of light is 
interrupted as it would be by the 
worker's hand getting in its way. 
When such interruption occurs, the 
photoelectric cell immediately op- 
erates an amplifier which in turn 
controls a relay instantaneously to 
disconnect the driving motor and 
apply an electro -magnetic brake to 
the fly wheel. 

Tones tell of broken threads 
The attachment has also two 

small switches which tell the blind 
worker through two distinct buzzes 
of different tones, when either of 
the threads on the sewing machine 
run out or become broken. One 
tone indicates that the break is the 
needle thread, and a lower tone 
indicates that it is the bobbin 
thread. This invention, which has 
been made as a simple compact unit 
to be operated from regular elec- 
tric service, is the work of J. C. 
Kleber, sound engineer of the 
Foundation and M. G. Gregory, a 
member of his staff. 

The perfected device will be in- 
stalled in the Illinois Industries for 
the Blind. The National Industries 
for the Blind is also planning to 
adapt this safety device for other 
machines for the 2,500 employees 
in the fifty-one Sheltered Work- 
shops throughout the country. 

Recent Army -Navy 
"E" Awards 
Solar Mfg. Corp., Bayonne & West 

New York, N. J. (2 plants). 
Driver -Harris Co., Harrison, N. J. 
RCA Laboratories, Princeton, N. J. 
Zenith Radio Corp., 6001 Dickens 

Ave., Chicago, Ill. (white star 
added) . 

Raytheon Mfg. Co., Newton & Wal- 
tham, Mass. (4 plants). 

Radio Speakers, Inc., 221 E. Culler - 
ton St., Chicago, Ill. 

H. M. Harper Co., 2620 Fletcher St., 
Chicago, Ill. (white star added). 

Sylvania Electric Products, Inc., 
Emporium, Pa. (white star added). 
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after ictory... 
A STATEMENT BY E. A. TRACEY, PRESIDENT 
MAJESTIC RADIO AND TELEVISION CORPORATION, CHICAGO 

Since five months Under the stress of war time schedules, 
before Pearl liar- new standards of production have been 

bor, Majestic has established in the Majestic factory. Manu - 
been engaged in facturing tolerances, requiring precision 
war production. unheard of in days of civilian radio, are 
The "Walkie- now commonplace, and yet, production 
Talkie," famous rolls from theassembly lines in an 
radio of the firing unbroken stream and at ä higher tempo 

line, and airplane marker beacons are than ever before. Even so, one hundred 
Majestic products. Our engineers have per cent capacity is still a mythical figure 

developed, and 'our factory has built, we have not even approached. Majestic 

several different types of communications today is a more efficient,-a more capable 
equipment. Thousands of quartz crystals organization. 
are being produced. Majestic has placed its After Victory, this strong Majestic 
entire facilities, resources and personnel organization will turn to civilian radio. 
exclusively at our government's disposal. Already plans are being prepared and the 

All this has made its mark upon the groundwork is laid. 
Majestic organization. There are new Tempered in the crucible of war time 

names in executive positions,-names of production, led by dynamic, experienced 
men that are well known throughout the veterans of the radio industry, with 
radio industry for their accomplishments improved facilities and larger resources, 

in engineering and production, that are Majestic cannot help but be an impor - 
accustomed to doing things largely and tant, outstanding factor in the post war 
well. In its key positions, Majestic is radio industry. 

today one of the strongest organizations There will be new luster added to an 

in our industry. already famous name in radio. 

Builders of the Walkie-Talkie - "Radio of the Firing Line" 
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IN A THOUSAND 
APPLICATIOÑ4... 

Over the wide range of applications, it is with great 
satisfaction that we of Cardwell hear the word "trustworthy" 
employed so frequently by users of our condensers. It proves 
the value of our traditional policy of Bold Design - Frequent 
Practice - Frequent Mistakes! 

By daring to tread untried paths in design ... by constantly 
applying our knowledge to different variations of our original 
idea ... by making mistakes (yes, we've made plenty) - we've 
brought Cardwell Condensers up to the highest ideals of quality 
and dependability. You, too, can trust them. 

Inquiries Answered Promptly 

CARDWELL CONDENSERS 
THE ALLEN D. CARDWELL MANUFACTURING CORPORATION BROOKLYN, NEW YORK 

Dr. Coolidge Gets 
Chilean Honors 

Dr. William D. Coolidge, General 
Electric vice-president and direc- 
tor of research, has been awarded 
the "Order del Merito" (Order of 
Merit) of Chile for his "many ser- 
vices to civilization." News of this 
honor came to Dr. Coolidge in a 
letter from Dr. Leonardo Guzman, 
director of the Chilean National 
Radium Institute. 

Dr. Guzman, who was formerly 
Minister of Public Education, Min- 
ister of the Interior and Director of 
General Health for his government, 
recently visited Schenectady, where 
he was interested especially in 
G -E's research with million -volt 
X-rays for industrial and thera- 
peutic use, an outgrowth of Dr. 
Coolidge's work. 

Sees Wide After -War 
Use of Radar 

Frank H. McIntosh of the War 
Production Board, Radio and Radar 
Division, told the NAB War Con- 
ference at Chicago, Illinois, that 
radar is "a godsend to this war and 
we in the electronic field believe 
it will be a tremendous factor in the 
winning of the war." 

Predicting commercial use of ra- 
dar after the war, Mr. McIntosh 
said radar would be applied to ve- 
hicles, ships and airplanes. Refer- 
ring to airplane use, he said this 
detecting and ranging equipment 
would give necessary indication of 
hazards and knowing this will tend 
to minimize casualties. 

Cinephone Adds Two 
David E. Chapman has been ap- 

pointed chief engineer and Lionel 
B. Cornwell general manager of 
United Cinephone Corporation, Tor- 
rington, Conn. Mr. Chapman was 
formerly vice-president of Airadio 
in Stamford, Conn., and Mr. Corn- 
well was chief engineer of the Ben - 
dix - Westinghouse Automotive Air 
Brake Co., Elyria, Ohio. 

Duke Honors Morgan 
Duke University, Durham, N. C., 

late in May conferred the honorary 
degree of Doctor of Science upon 
Thomas A. Morgan, president of the 
Sperry Corp. since 1929. Sperry at 
present includes three units: Sperry 
Gyroscope Co., Long Island; Ford 
Instrument Co., Long Island City, 
and Vickers, Inc., Detroit, and 
Waterbury, Conn. 
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Echophone Model EC -1 

6 tubes, 3 bands. Tunes from 550 kc. 
to 30 mc. Beat frequency oscillator. 
Bandspread logging scale. Self-con- 
tained speaker. Electrical bandspread on all bands. AC/DC. 115-125 volts. 
ECHOPHONE RADIO CO., 201 EAST 26TH ST., CHICAGO, ILLINOIS 
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1 
BEHIND 

AND 
1 AIE 

MEN 

BEHIND 

All honor to the men behind the guns Ken -Rad salutes them heroes 

they Not only salutes with words but with electronic tubes that 

sight time and fire the guns that detect enemy nearness in advance 

of sight or sound 

Electronic engineers knew before anyone else that the blitz on 

Britain was thwarted by the locators which gave the ground defenses 

time for repulsing action And we know that Electronics will be the 

servant of men of good will for whom Ken -Rad now is working at war! 

TRANSMITTING TUBES 
CATHODE RAY TUBES 
SPECIAL PURPOSE TUBES 
METAL AND UHF TUBES KENRAD 
OWENSBORO KENTUCKY U S A 

What's Wrong 
With This Picture? 

Leslie G. Thomas, vice-president of 
International Resistance Company 

Missing from Mr. Thomas' lapel 
is the "E" pin which he wears with 
pride. Having won the Army -Navy 
Award last September and more re- 
cently the added Star for mainte- 
nance of its production record, IRC 
in acknowledging Mr. Thomas' out- 
standing performance as works 
manager has announced his elec- 
tion as vice-president in charge of 
production. 

Mr. Thomas is one of the pioneer 
production men in radio manufac- 
turing, having been associated with 
the industry since the early 1920's. 
He is a member of the Radio Club 
of America and right now is en- 
gaged in a production job of great- 
ly increased magnitude which may 
not be fully revealed for several 
months. 

Hilliard to Altec Radar 
John K. Hilliard, chief transmis- 

sion engineer of the M -G -M sound 
department, recently consultant to 
the Radiation Laboratories of Mas- 
sachusetts Institute of Technology, 
has joined the war production staff 
of Altec Lansing Corporation, Los 
Angeles, as chief engineer of the 
Radar and Motion -Picture Division. 
Hilliard is chairman of the theater 
standards committee of the Re- 
search Council of the Academy of 
Motion Picture Arts and Sciences, 
a member of the Motion Picture 
Standards Committee of the Royal 
Scientific Society of Great Britain, 
and is the author of many publica- 
tions on technical subjects in the 
communications and motion picture 
fields. 
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RADAR'... Who first detected aircraft in flight by radio? 

In 1932... on a lonely farm... 
a man sat in a truck equipped with a variety of 
radio measuring devices. There was music in the 
air, on that spring morning .. -pleasant music, 
broadcast from local radio stations for the enter- 
tainment of Washington housewives. High over 
the peaceful countryside, the dirigible Akron was 
quietly soaring... and a few people craned their 
necks to look at it. 

But still it would have been a day of no special 
importance to the world, save for this one man ... 
a radio engineer. He, too, was listening to the radio 
...listening for radio waves that he hoped would 
be reflected off the big airship. And he was right. 
The signal carne through! From within the dark 
interior of that truck, he detected by reflected radio 
waves the approach of the distant dirigible, and 
by the same means followed its course as it flew. 

That day, eleven years ago, marked the practi- 
cal beginning of Radar... the. greatest secret 
weapon of the war... the means by which not only 
land -based stations but planes and ships detect 
and locate enemy targets. Shortly thereafter, the 
research and manufacturing organization then 
owned and managed by this man became a part of 

the Bendix Aviation Corporation, and the products 
evolved from his experiments joined the many 
other members of the Bendix "Invisible Crew." 

The ultimate development of Radar in all its 
forms was accomplished by the cooperative 
efforts of American Industry, the National De- 
fense Research Council and the technicians of 
the Navy and the Army...and by the further 
pooling of this country's developments with 
those of Great Britain. But as early as 1932, the 
giant dirigible Akron, by unwittingly reradiat- 
ing waves of broadcast stations, confirmed the 
theories of this Bendix engineer...and so 
marked the practical beginning of what we 
know today as Radar detection. 

The Bendix Aviation Corporation has in its files 
a letter from thé Secretary of the Navy to this engi- 
neer acknowledging his contribution to the discov- 
ery of Radar reflection from moving aircraft. 

Bendix also supplies for Radar applications 
the variety of instruments, controls and equip- 
ment called collectively, "The Invisible Crew." 
Bendix makes not only the radiant wave equip- 
ment of Radar, but the auxiliaries essential to 
its operation: hydraulic controls, gyroscopic 
stabilizers, torque amplifiers, remote indicating 
systems and directional instrumentation. 

VEHICLES OF VICTORY 

TRANSPORTS OF TOMORROW 

"The Invisible Crew" of Bendix... 
instruments, controls and equip- 
ment ...now fight beside our boys 
in every U. S. plane, tank and ship. 
And tomorrow... they will s-erve the 
whole New Age of Transportation. 

1771E /AY/8/PIE AVIV I 
CORP ORt AVIATION TION 

ELECTRONIC INDUSTRIES July, 1943 155 

www.americanradiohistory.com



SPECIFY RELAYS' WITH... 

It is now 

with relative 

of a Sigma 

possible to predetermine 

exactness the performance 

Sensitive Relay in a pro- 

posed circuit; to design the circuit for 

desired relay performance; and to avoid 

costly trial and error research. 

*SIGMA SENSITIVE RELAYS OF COURSE 
NEW TYPE 4 R 

SIGMA 

'Amin I\ .a... 
I2\;' M 4a 
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Operating characteristics of the Sigma Type 4 Relay 

have been reduced to a family of curves comparable to 
those used to describe performance of a vacuum tube. 

These curves are reproduced in a bulletin which besides 

describing the method of their use, gives data on basic 

requirements which must be satisfied under different 
operating conditions. 

Careful consideration of this bulletin should preclude 
"mismatch" of relay to circuit which has all too often 
lurked like gremlins to upset the proper operation of an 

otherwise soundly engineered piece of equipment. 

Your copy is ready for mailing. 

SI GMh 

Sigoit lustrilmeilts, INC 

C2:9A-uu_twe RELAYS 
62 FREEPORT ST., BOSTON, 22, MASS. 

Carlton Mellick to 
Goat Stampings, Inc. 

Carlton Mellick has been ap- 
pointed sales manager of Goat 
Metal Stampings, Inc., Brooklyn, 
N. Y., as well as of The Fred Goat 
Co., Inc., and Swing -O -Ring, Inc. 
Mr. Mellick was associated with 
Miehle Printing Press & Manufac- 
turing Co., for the past twelve 
years. He also served in Washing- 
ton as special WPB representative 
for the Tin Conservation Division. 

L. K. Marshall of Raytheon 

Here's the seldom -photographed Law- 
rence K. Marshall, president of Ray- 
theon Mfg. Co., of Newton and Waltham, 
Mass., snapped just as he rose before 
20,000 guests on Governor Gore's Wal- 
tham estate, to accept four Army -Navy 
E's awarded the Raytheon factories. 
David T. Schultz presided 

Frische Named Sperry 
Research Director 

Carl A. Frische has been named 
chief research director of the 
Sperry Gyroscope Co., Inc., suc- 
ceeding Hugh Willis, who is now 
General Sales Manager of the com- 
pany. Mr. Frische assumes charge 
of the company's Garden City, 
L. I., laboratory which employs 
more than 1,500 technicians for the 
design, development, and test of 
military, marine, and aircraft pre- 
cision instruments. For the last 
year he has had complete charge of 
research engineering-working full 
time on developments for the 
armed services. Since joining the 
Sperry organization in 1933, he has 
made many contributions to the 
development of aviation; notable 
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...a typical B &W high -power coil 
Over 10" in diameter by 20" long, and designed 

for 10 KW. service, this variable -link final ampli- 
fier, plate coil, is a good example of B & W engi- 
neering at work on the job of matching modern 
inductor requirements. B & W Inductors of this 
general type are available in all standard fre- 
quency ranges. Coils are bolted in place, and may 
be switched for band -changing with a minimum 
of time and effort. Connections are silver -soldered, 

BARKER & WILLIAMSON, 

Air Inductors 
"BABIES AND JUNIORS" (25 to 75 wa4s) 

STANDARD TYPES (100 watt. to 1 KW) 

SPECIAL HIGH -POWER TYPES 
(to 10 KW. and above 

and all metal parts, including coils, are heavily 
silver-plated. Coils in the unit illustrated are of 
543 copper tubing. Other B & W Air Inductors of 
this type utilize tubing as large as 1". 

FAST DELIVERIES on all B & W Air Inductor 
types are assured by our greatly expanded facili- 
ties, and straight-line production on most smaller 
types. Engineering data on any type upon request. 

235 Fairfield Ave., Upper Darby, Pa. 

TURRETS - BAND HOPPERS - 
SWINGING LINK ASSEMBLIES, ETC. 

SPECIAL RADIO AND ELECTRONIC 
EQUIPMENT ASSEMBLIES 

Variable Air Condensers 
Unicorn! neutralizing types) 

MANUFACTURERS OF QUALITY ELECTRONIC COMPONENTS FOR OVER A DECADE 
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COAXIAL CABLES 

,,. 

... for Radio Transmission Lines 
The VICTOR J. ANDREW CO., pioneer manufacturer 

of coaxial cables, is now in a position to take additional orders, in any 
quantity, for all sizes of ceramic insulated coaxial cables and accessories. 
The Andrew Co. engineering staff, specialists in all applications of coaxial 
cables and accessories, will be pleased to make recommendations to meet 
your particular requirements. 

"Attention!" 
If coaxial cables are your 
problem ... write for new 
catalog showing complete 
line of coaxial cables and 
accessories. 

Optes tr - 

VICTOR J. ANDREW co. 
363 East 75th Street, CHICAGO, ILLINOIS 

ANTENNA EQUIPMENT 

Talk to any Point in your Plant 
...IN A SPLIT-SECOND! 

SAVE MAN 

Executive 

l40 

Engineer'', 

HOURS ... SAVE STEPS ... SAVE MONEY 

Office 

Factory it 

COMPLETE CENTRALIZED SERVICE 

On Electronic and Radio Needs 

Simplify your procurement .. . 
speed delivery ... get everything 
in Electronics and Radio from 
this one dependable, central 
source. Over 10,000 
electronic parts... 
all famous brands 
...for the Armed 
Forces and for 
Industry. 

NEW 
Most Complete 

Up -to-tot. 7943 

BUYING 
GUIDE 

, .m . ... - 
.., r cr rrrs, ..., -u......relr- 
,. , r. . «. 
, ,, ....;..._>..,..a..a. 

a 

ALLIED 
INTERCOMMUNICATION SYSTEMS 

Speed communication between departments . . . 

remove traffic from your switchboard! The new 10 - 
Station "SUPER -CHIEF illustrated handles up to 
5 separate 2 -way conversations. New features in- 
clude: Private Multi -Station Conference-Call Wait- 
ing and Busy Signal Lights-No Eavesdropping- 
Privacy Earphone-High Power. Available with any 
number of stations. 

* Other versatile low-cost Allied Intercom 
Systems for War and Industry. Easily installed 
and operated. Our veteran staff can help you. 
Send for literature and full details. 

Write, wire or phone Haymarket 6800. 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 32-G-3, Chicago 

EVERYTHING IN ELECTRONICS AND RADIO 

C_Ait.I, 5. FIt1SCILI7 

among these were the development 
of automatic pilots, bombsights, 
and the soundproofing of airplanes. 
Mr. Frische received an A.B. de- 
gree from Miami University (Ohio) 
in 1928; and M.S. in 1931, and a 
Ph.D. degree one year later from 
State University of Iowa (Iowa 
City). He held a Research Fellow- 
ship at Columbia University for a 
year previous to joining the Sperry 
company; and is a member of the 
American Institute of Physics and 
Institute of Aeronautical Sciences. 

Aircraft in Washington 
Aircraft Accessories Corp., Kan- 

sas City, Kans. and Burbank, Calif., 
has opened an office at 732 17th 
Street N.W., in Washington. Dis- 
trict manager Emery Johnson is in 
charge. 

Cook Electric's New Plant 
for Bellows Division 

"New business has necessitated 
expansion of the Bellows Division 
of Cook Electric Company," says 
W. C. Hasselhorn, president. "This 
expansion has resulted in the open- 
ing of a new plant for the Bellows 
Division at 909 Diversey Parkway, 
Chicago." 

The new factory, which is 125 

feet long by 48 feet wide, has a 
modern testing laboratory with the 
newest facilities for altitude tests 
for aircraft work. The machine 
shop is equipped with new tools of 
latest design. The engineering de- 
partment for the Bellows Division 
is also located at the new plant. 
The Bellows Division, already oper- 
ating on a double shift, is in charge 
of William F. Laser as manager. 

General offices of the Cook Elec- 
tric Company are located at 2700 
Southport Avenue, Chicago. 
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ASSAULT 
BOATS 

for example 
Special cold -forged metal parts for 
assault boats are made on equip- 
ment used regularly in the manu- 
facture of Hassall special nails, 
rivets and screws. Thousands of 
similar examples. 

Decimal 
Equivalents 

Chart FREE! 

Accurate to four 
places. Printed in 
three colors for maxi- 
mum legibility. 
Avoids errors. Saves 
time. No cost. No 
obligation. 

JOHN HASSALL, INC. 
Established 1850 

412 Oakland Street Brooklyn, N. Y. 

,,SPECIAL NAILS RIVETS SCREWS, 

á 

Fan -] 1i911111A1[2_ 

When Vital War Work STOPS 

Because of Slow Deliveries 

of RADIO and ELECTRONIC Supplies 

LABORATORY development work, 
plant maintenance ... in any one 

of many places, Radio and Electronic 
Parts and Equipment are performing 
vital functions in war industries. And 
when new or replacement supplies are 
needed, they're usually needed NOW! 
Slow deliveries just "ain't funny" to 
the hard pressed P.A. fighting to 
maintain rush war production sched- 
ules. Aware of the need for SPEED 
and complete delivery of one or a 
hundred different items, we cooperat- 
ing distributors have organized a 
unique coast -to -coast INDUSTRIAL 
EMERGENCY SERVICE. In the face 
of increasing scarcity, it is giving in- 
dustry in war -time, an entirely new 
conception of speed and efficiency in 
the distribution of Radio and Elec- 
tronic Supplies! Telephone, wire, or 
mail your orders. You'll get your 
goods in a jiffy. 

A hip reference book aid 
buyers guide crammed with 
helpful information on thou- 
samts of Radio and Elec- 
tronic parts and equipment. 
Free to Purchasing Agents 
and other officials respon- 
sible for buying and speci- 
fying in industries using 
this equipment. Ask for it 
NOW on company station- 
ery, please! 

WRITE OR PHONE YOUR NEAREST DISTRIBUTOR 

TERMINAL RADIO CORPORATION 
85 Cortlandt St. NEW YORK Telephone: WOrth 2-4416 

WALKER-JIMIESON, INC. 
311 South Western Ave. CHICAGO Telephone: Canal 2525 

RADIO SPECIALTIES COMPANY 
20th Cr Figueroa Streets LOS ANGELES Telephone: Prospect 7271 
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* "FREEDOM from WORRY" 
About Glass Bonded Mica 

That's one "free- 
dom" we can guar- 
antee you because 
we are experts in 
fabricating parts 
f r o m sheets and 
rods, IN QUAN- 
TITY. 

Our men have 
the "know - how" 
a n d experience 
that insures 
QUALITY and 
SPEED as well, in 
turning out your 
orders. 

We especially invite war work, offering you the assurance of 
faithful following of your instructions in every particular. 

Army and Navy "OK" 
Our raw materials and finished parts 
meet Army and Navy standards for 
electronic equipment. 

Write or phone 
for complete details, 

without any obligation 

COLONIAL KOLONITE COMPANY 
2212 West Armitage Avenue Chicago, III. 

Coming darn the Fog; 
* Men, machines and military 

missions depend every minute of every day 
upon the operating efficiency of radio com- 
munications. Astatic Co -Axial Cable Con- 
nectors, Multi - Contact Plugs and Sockets, 
Dynamic Microphones and other radio parts 
equipment are manufactured with utmost 
precision and skill to insure the highest and 
most dependable operat- 
ing efficiency under the 
most trying conditions. 

THE ASIATIC CORPORATION 
YOUNGSTOWN, OHIO 

In Canada: 
Canadian Astatic. Ltd. 

Toronto, Ont. 

Sylvania Buys 
Electro Metals, Inc. 

Sylvania Electric Products Inc., 
with executive offices in New York, 
announces the purchase of the 
manufacturing facilities, including 
plant and machinery, formerly op- 
erated by Electro Metals, Inc., of 
2010 East 71st Street, Cleveland, 
Ohio. Electro Metals has been a 
large manufacturer of lead-in wires 
for use in radio tubes, incandescent 
and fluorescent lamps. 

The present staff of employees 
will be retained and Sylvania will 
continue operations at the present 
site. Sylvania will continue to sup- 
ply the present customers of Electro 
Metals. 

According to the announcement, 
Sylvania acquired these new facil- 
ities because of the desirability of 
integrating within its own organi- 
zation an operation so closely tied 
in with the manufacture of radio 
tubes and lamps. 

Raytheon Sets Up 
Production Control 

Dr. P. T. Weeks, plant manager of 
the Raytheon Production Corp., 55 
Chapel Street, Newton, Mass., an- 
nounces the organization of a Pro- 
duction Control Department. 

Kenneth R. Johnson will direct 
this new department which will in- 
clude a Scheduling section to be 
headed by Lyman W. Robbins; a 
Materials section to be headed by 
Leo Barsam; and a Finished Stock 
Control section to be handled by 
Frank Fenwick. Mr. Johnson has 
been in charge of the Planning and 
Scheduling Department for the past 
year. Previous to joining the Ray- 
theon organization, he was Produc- 
tion Manager and Assistant Pub- 
lisher of the Boston Evening Tran- 
script. He is a graduate of Iowa 
State College in Business Engineer- 
ing, and also the Harvard Graduate 
School of Business Administration. 

Four -Acre Blackout 
Radio Plant Opens 

Opening of a new four -acre 
blackout plant on the East Coast 
to speed production of special type 
radio equipment for the Army, has 
been announced by Walter Evans, 
vice-president in charge of the 
Westinghouse Radio Division. Pro- 
duction of the plant will augment 
the division's present large output 
of communications equipment, al- 
ready increased more than 40 times 
since start of the Government's 
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To Meet Your 
Specifications 

PERFORMANCE is the real measure of success in 
winning the war, just as it will be in the post-war 
world. New and better ideas-production economies 
-speed-all depend upon inherent skill and high 
precision ... For many years our flexible organi- 
zation has taken pride in doing a good job for pur- 
chasers of small motors. And we can help in creating 
and designing, when such service is needed. Please 
make a note of Alliance and get in touch with us. 

ALLIANCE DYNAMOTORS 
Built with greatest precision and 
"know how"for low ripple-high 
efficiency-low drain and a mini- 
mum of commutation transients. 
High production retains to the 
highest degree all the 
"criticals" which are 
so important in air- 
borne power sources. 

ALLIANCE D.C. MOTORS 
Incorporate precision tolerances 
throughout. Light weight-high 
efficiency - compactness - con- 
tinuous duty. An achievement in 
small size for continuous duty 
and in power - to - weight ratio. 
Careful attention has been given 
to distribution of losses as well 
as their reduction to a minimum. 

Remember Alliance! 
-YOUR ALLY IN WAR AS IN PEACE 

ALLIANCE . O H I O 

Available in sizes up to 75 KVA 

Large amounts of POWER 

can now be controlled by a 

push button or automatic device 

Choose POWERSTAT MOTOR DRIVEN VARIABLE 
TRANSFORMERS for control. When regulation of 
voltage, current or power is nessesary in your design, 
POWERSTATS are the answer to your most rigid speci- 
fications. This equipment is an engineered combina- 
tion of a POWERSTAT VARIABLE TRANSFORMER and 
a highly damped low speed motor of advanced design. 

for 
SMOOTH STEPLESS CONTROL 

EXACTING CORRECTION 

FREEDOM FROM OVERSHOOTING 

ZERO WAVE FORM DISTORTION 
CONNECTION TO AUTOMATIC OR PUSH 

BUTTON CONTROL STATIONS 

GOOD REGULATION WHERE OUTPUT IS TO BE 
INDEPENDENT OF LOAD AND POWER FACTOR 

SELECT 

POWERSTAT MOTOR DRIVEN VARIABLE TRANSFORMERS 

Send for POWERSTAT Bulletin No. 149 IE and 
Automatic Voltage Regulator Bulletin No. 163 IE. 

SUPERIOR ELECTRIC CO. 
91 LAUREL ST. BRISTOL, CONN. 
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AT LAST! 
A New Sleeving- 

Flexible as String 
and Non -Fraying 

THIS - NOT THIS 

ATER many experiments, we 
have developed a super -flexible 

Fiberglas Sleeving which will not fray. 

This sleeving is made by an entirely new, 
recently -discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 
BH Fiberglas Sleeving is as limp and flexible 

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

NON -FRAYING FLEXIBLE HEAT -RESISTANT 

NON -INFLAMMABLE WATER-RESISTANT 

NON -CRYSTALLIZING at LOW TEMPERATURES 

The new BH Fiberglas Sleeving is woven from 
the choicest continuous -filament Fiberglas 
yarns. It possesses extremely high dielectric 
strength, is water-resistant and, like all BH 
Sleeving and Tubing-is non -inflammable. 

All sizes, from No. 20 to 5/8", inclusive, are 
available. Write for samples of this radically new 

and different sleeving today-in the sizes you 
desire. Seeing is believing ! Bentley, Harris Man- 
ufacturing Co., Dept. I, Conshohocken, Pa. 

BB 
NON -BURNING IMPREGNATED MAGNETO TUBING NON -BURNING FLEXIBLE 

VARNISHED TUBING SATURATED AND NON -SATURATED SLEEVING 

PRODUCTS 

BENTLEY, HARRIS MANUFACTURING CO. 
Conshohocken, Penna. 
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preparedness program, Mr. Evans 
said. 

Designed to conserve critical ma- 
terials, the new plant used 1,554,000 
board feet of lumber, at an esti- 
mated saving of 1,920 tons of steel. 
It required the use of more than 
one acre of pressed wood panels in 
place of window glass. Westing- 
house will operate the factory for 
the Defense Plant Corporation. 

Center clear of traffic 
The plant area is divided into 

two main sections, one for assem- 
bly of parts, the other for machin- 
ing and fabricating. An innovation 
is the handling of interior traffic, 
which flows next to the side walls, 
leaving the remaining areas clear. 
Lighting and ventilation are care- 
fully controlled in the building 
which contains nearly two miles of 
tubular fluorescent lamps to simu- 
late daylight working conditions. 
Huge electric fans, effecting a com- 
plete change of air every 15 min- 
utes, provide ventilation. 

The new plant is the third large 
manufacturing area to be acquired 
by the Westinghouse radio division 
in the last few years. In addition, 
12 other divisions and more than 
100 subcontractors are aiding the 
company's record -breaking produc- 
tion of radio equipment. 

Will Produce and Repair 
Electronic Tubes 

Detroit Electronic Laboratories, 
10345 Linwood Avenue, Detroit, 
Mich., has been formed and will 
concentrate on the development 
and manufacture of special purpose 
electronic tubes, particularly those 
used in control equipment for re- 
sistance welding. A repair service 
for ignitron tubes also will be op- 
erated covering such tubes as GE 
series GL and GF and Westinghouse 
WL series ranging from 150 to 1200 
kva. John D. Gordon, formerly gen- 
eral manager of Taylor Winfield 
Corp., will be general manager. 

Henry Dressel 
Goes Up at Stack pole 

The Stackpole Carbon Company 
of St. Marys, Penna., announces the 
appointment of Henry Dressel as 
its supervisor of electronic compo- 
nents engineering. Mr. Dressel has 
been a member of the Stackpole en- 
gineering staff for several years. 
Prior to that, he was associated 
with the Oak Manufacturing Com- 
pany in Chicago. 

Made to 
ARMY SIGNAL 

CORPS SPECIFICATIONS 

Remler made plugs and connectors of the following types are used 

by more than fifty concerns engaged in manufacturing communi- 

cations equipment for the U. S. Army Signal Corps: 

Types: PL PLP PLQ PLS 

50-A 61 74 114 150 56 65 56 65 56 64 

54 62 76 119 159 59 67 59 67 59 65 

55 63 77 120 160 60 74 60 74 60 74 

56 64 104 124 354 61 76 61 76 61 76 

58 65 108 125 62 77 62 77 62 77 

59 67 109 127 63 104 63 104 63 104 

60 68 112 149 64 64 

Special Designs to Order 
Remler is equipped to manufacture other plugs and connectors of 
special design-in large quantities. Submit specifications. 

Prompt Delivery Inspection 
Signal Corps inspectors in attendance. Uniformity assured-no 
rejects. Write, wire or telephone if we can be of assistance. 

Remler facilities and production techniques 
frequently permit quotations at lower prices 

Manufacturers of Communication Equipment 

SINCE 1918 

REMLER COMPANY, Ltd. 2101 Bryant St., San Francisco, Calif. 
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General Ingles Made 
Chief Signal Officer 

Major General Harry C. Ingles, 
who had been deputy commander of 
the European theatre of operations, 
was nominated by President Roose- 
velt June 24 to be Chief Signal Offi- 
cer of the Army, succeeding Major 
General Dawson Olmstead, who had 
served in that post since October, 
1941. 

General Ingles' confirmation by 
the Senate is expected to be expe- 
dited so that he will take over the 
Chief Signal Officer post by July 1, 

the beginning of the new War De- 
partment fiscal year. 

General Olmstead is slated to 
retire on that date, but in all prob- 
ability will be recalled to active 
service to serve as the War Depart- 
ment's representative on major gov- 
ernmental communications policy 
planning boards. 

With the appointment of General 
Ingles, considered an exceptionally 
able Signal Corps Officer who has 
had a most distinguished Army 
communications career and who 
has had a considerable experience 
in important general staff positions, 

Flight -similitude Cold Testing 
Only Mobile units offer program controlled or man- 
ually set flight -similitude conditions. These units provide 
completely coordinated altitude -temperature curves to 
a maximum of 80,000 feet altitude at a temperature 
minimum of -120° F. 
Reheat and humidity testing is standard also in these 
Mobile units, up to +185° F with fully controlled 
humidity conditions according to your requirements. 
Our production time has recently been cut by almost 
40%. We invite your inquiry. 

May we work with you? 

MOBILE REFRIGERATION 

the Signal Corps is expected to be 
placed in a higher echelon of the 
Army command because of impor- 
tance in supplying the communi- 
cations of the armed forces greater 
than has existed in the past few 
years. 

General Ingles comes to the Chief 
Signal Officer post from the Euro- 
pean theatre of operations where 
he was the deputy commander to 
the late Lieutenant General Frank 
M. Andrews, killed in an airplane 
crash in Iceland. Therefore his 
background and experience in this 
war is believed to be most valuable 
and important to the Signal Corps. 
He had served under General An- 
drews as the Signal Officer of the 
Caribbean defense command and 
later as his chief of staff. Before 
that he had been Signal Officer of 
the Third Army and had been Sig- 
nal Officer in the Philippines. He 
headed the department of applied 
communications at Fort Monmouth 
and was on the operations and 
training division of the general 
staff. He is a distinguished graduate 
of the Command and General Staff 
School, and the Army War College. 
From 1924-26 he was director of the 
Fort Monmouth Signal School. 

Goodyear's New 
"Static Eliminator" 

In a special statement to "Elec- 
tronic Industries," the Goodyear 
Tire and Rubber Co., Akron, Ohio, 
gives the following exclusive details 
on the operation of its "static elim- 
inator" or "reducer,"-one of a 
long series of such "static elim- 
inators" which have aroused both 
the interest and skepticism of radio 
men. 

"Our eliminator is a device used 
inside a standard radio. While in 
effect the device is unequal to re- 
sults produced with frequency mod- 
ulation, it can reduce or eliminate 
some kinds of static which have 
been baffling heretofore. The de- 
vice consists of an attachment be- 
neath the amplification tube, this 
attachment in turn being connected 
to static eliminator. The elimina- 
tor is about 4 inches by 2 inches, 
by 21/4 inches, and is plugged to the 
radio into or near amplification 
tube. The entire device weighs less 
than six ounces. We feel that the 
new eliminator can be retailed for 
several dollars after the war. It 
now uses highly critical materials 
but will be available immediately 
for military use, especially for war- 
planes." 

Invention of the eliminator has 
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been ascribed to Gilbert J. C. An- 
dresen, research physicist for the 
Goodyear Company. A further 
statement from the company adds: 

"The new radio static neutralizer 
will eliminate static whether due to 
atmospheric conditions or man- 
made machines. It makes use of 
small electronic tubes in such a way 
that they are automatically ad- 
justed to each radio signal, whether 
weak or strong. They serve to dis- 
criminate between static and the 
desired signal and automatically 
control the amount of static energy 
which can pass through the radio. 

"A detection control circuit elim- 
inates static which is louder than 
the incoming signal, even in cases 
where the static is so loud as to ob- 
literate the incoming signal en- 
tirely under ordinary circum- 
stances. 

"In tests at the Goodyear com- 
pany, the device eliminated extreme 
static of high recurrent pulse fre- 
quency such as that caused by the 
ignition system of an airplane en- 
gine or an electric razor. 

Eliminated ignition spark 
"In one test, a 25,000 -volt spark 

from the ignition system of an en- 
gine was projected directly upon 
the antenna of a receiving set. The 
neutralizer eliminated this so effec- 
tively that it was possible to tune 
in a short-wave radio program from 
Europe. 

"In addition, the neutralizer also 
gets rid of static that is on the 
same frequency as the incoming 
signal. This is done by means of a 
circuit which uses the energy of the 
static to build up a current to oppo- 
site electrical sign. This current 
then neutralizes the static so that 
it has no effect upon the signal. 

"Despite its great effectiveness, 
the device is simple, compact, and 
rugged," concludes Goodyear's 
statement. "It can quickly be built 
into any radio set." 

How Radar Saved England 
In the dark days when it ap- 

peared that England night fall be- 
cause of the German blitz, it is now 
known that a single electrical de- 
vice, the Radar, was largely re- 
sponsible for saving England. The 
British did not have sufficient 
planes and gasoline to keep their 
planes in the air continually to be 
ready to fight off the German 
bombers when they chose to attack. 
Thanks to the development of the 
Radar, which signalled the ap- 
proach of the enemy planes, it was 
only necessary to send up British 

ONE "QUICKIE" SALVAGE JOB ISN'T ENOUGH ... 

YOU'VE JUST 

BEGUN TO SCRAP! 
ONCE OVER LIGHTL Y" doesn't 

even begin to turn up the full 
scrap potential of the average industrial 
plant. Tremendous quantities have been 
either neglected or overlooked. 

Yet today, as American boys come to 
grips with the enemy, demand for scrap 
of all kinds-especially copper, brass 
and hronze--soars beyond all anticipa- 
tions. The War Production Board stresses 
again that the enormous demand for 
copper scrap cannot possibly he met. 
It's our No. 1 salvage problem! 

LOOK OFTEN - LOOK HARD! 

So be ruthless with that old stuff that's 
been collecting dust since the Year One! 
Put a strong-arm executive in charge of 
your salvage operation and make it a 
continuous job! Tell him to use com- 
mando tactics if necessary, but to keep 
that scrap coming. 

It's amazing what the second and third 
time around will yield when everybody 
is convinced that you mean business. Out 
they come-hidden tons of ancient parts 
and fittings, useless dies and jigs, every- 
thing from cotter pins to drill presses! 

KEEP THOSE FURNACES 
GOING! 

Right now, America's copper refineries 
are operating at an average of 80% of ca- 
pacity. Think what that means! In some 
hard-fought action, the cartridges just 
won't be there. And your boy, or your 
neighbor's kid, will pay the price! 

If you put it off, you postpone victory. 
And a lot of swell fellows are going to 
have to spend just that much more time 
in the blood and muck of trench and fox- 
hole. You can't let that happen! 

WHAT IS 
DORMANT SCRAP? 

Obsolete machinery, tools, equipment, 
dies, jigs, fixtures, etc., which are in- 
capable of current or immediate future 
use in the war production effort be- 
cause they are broken, worn out, irre- 
parable, dismantled or in need of un- 
available parts necessary to practical 
re-employment. 

FOLLOW THIS RULE 
If it hasn't been used for three months, 
and if someone can't prove that it's 
going to be used in the next three- 
sell it`-or scrap it! 

Scrap and used equipment dealers pay 
well for usable machinery and materials. 

USE IT-SELL IT-OR SCRAP IT! 
Maybe you can't use some good machin- 
ery-yet it hasn't reached the scrap 
stage. Okay-sell it. Usually somebody 
else is looking for that equipment. You'll 
get prices far better than those for scrap. 
And you'll do your Uncle Sam a good 
turn into the bargain. 

HOW TO SELL YOUR SCRAP 
It you have no regular scrap dealer, find 
one in the classified phone book. He'll 
buy usable materials, too ; or you can find 
a Used Equipment Dealer in the same 
place. 

Don't expect your scrap heap to be a 
gold mine-the dealer works under a 
price ceiling, the same as you do. But 
you will find there's a million dollar feel- 
ing in the knowledge that you're doing 
your part all the way. 

BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 
ROOM 1261, 50 ROCKEFELLER PLAZA, NEW YORK CITY 

I BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE I 

I ROOM 1261, 50 ROCKEFELLER PLAZA, NEW YORK CITY i 

j Please send scrap manual. 

Your name I 

Company name I 

Company address j 

! I 
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BUYS 100,000 
RELAYS wE.E<. 2s1 

Kurman's Famous 23 Yr. Record 
Scores New High -99.00076% O. K, 

Yes, maybe there are other relay manufacturers who 
could turn out a big order like this as swiftly as 
we did. But, only Kurman with its 23 years of ex- 
perience, its unsurpassed facilities, its knowing what 
to do and how to do it could (we believe) do the 
job and have only 24 rejects. Here again is striking 
proof that confidence in Kurman when it comes to 
relays is valuable insurance when it comes to your 
product's performance. No matter how exacting your 
requirements may be for power and sensitivity, your 
best bet is "Consult Kurman." 

R m A n ELECTRIC 

t! 

WILL 
THE WAR END? 

No one knows. Victory 
may come with startling 
suddenness ..,. let us 
hope so. 

When the war does 
end, you will find the 
ERWOOD engineering 
talent available for your 
problems. 

THE ERWOOD COMPANY 
225 WEST ERIE STREET CHICAGO, ILLINOIS 

planes when the enemy was ap- 
proaching. 

When we think of the Radar it is 
because of its value for wartime 
uses, said Richard P. Brown, of 
Brown Instrument Co., in a talk at 
Philadelphia. But after the war, 
passenger ships equipped with this 
device will be able to locate other 
ships or icebergs through the fog 
and avoid the danger of collision. 

Landing fields for planes will be 
equipped with the Radar and in- 
coming pilots can be advised of 
their exact location in relation to 
the landing field. 

The day may come when passen- 
ger planes will be equipped with the 
Radar to avoid collisions with other 
planes or mountains. Travel by air 
will become safer because of new 
devices such as the Radar. 

Slepian Honored 
Dr. Joseph Slepian, associate di- 

rector of Westinghouse research 
laboratories was recently awarded 
the Benjamin Garver Lamme medal 
by American Institute of Electrical 
Engineers. He was honored for his 
work in developing the ignitron 
and for work on power system cir- 
cuit breakers. 

Dr. A. W. Hull 
Dr. Albert W. Hull, new president 

of the American Physical Society, 
pictured in the General Electric Re- 
search Laboratory with one of 
many electronic tubes on which he 
has made important improvements, 
and which now have important war 
uses. The magnetron, dynatron 
and screened -grid tube for radio 
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frequency amplification are among 
his developments. He is assistant 
director of the G. E. Research Lab- 
oratory. The Society which he now 
heads numbers about 4,000 mem- 
bers, including the nation's physi- 
cists and scientists working in allied 
fields. 

Dr. Hull has received many other 
honors, including the Howard N. 
Potts gold medal of the Franklin 
Institute, awarded in 1923 for his 
work on X-ray crystal analysis; the 
Morris Liebmann Prize in 1930 for 
his work on electronic tubes; and 
the honorary degree of Doctor of 
Science the same year from Union 
University. 

Born in Southington, Conn., Dr. 
Hull was graduated in 1905 from 
Yale University, where he also ob- 
tained his Ph.D. in 1909. After four 
years as instructor and as assistant 
professor of physics at Worcester 
Polytechnic Institute, he joined the 
G. E. Research Laboratory staff at 
Schenectady, N. Y., in 1914 as re- 
search physicist. In 1928 he was 
made assistant director of the lab- 
oratory. 

Lab Tests es. 
Field Conditions 

"A most important consideration 
is the smoothness of operation of 
an instrument or control," said Dr. 
P. G. Weiller of Kollsman Instru- 
ments before the N. Y. Society for 
Measurement and Control. 

"What I mean by smoothness is 
very hard to describe. The trouble 
with it is that the conception of 
smoothness to the average produc- 
tion man differs in many ways from 
that of the designer. The produc- 
tion man lives in another environ- 
ment and he has many other wor- 
ries besides the instrument. In 
addition, he is never too familiar 
with it. 

"The designer, on the other hand, 
knows almost only the instrument 
and very little about the processes 
it is intended to control. This con- 
sideration is very important when 
you lay out your final performance 
test which should decide whether 
the instrument is ready for the 
market or has to be further im- 
proved. Some of the large com- 
panies are extremely punctilious 
and very ingenious about such tests. 
Sometimes they submit a new 

product to a year or so of grueling 
tests before it is released for sale. 
In spite of all this care, the first 
year's output of these products is 
often beset with bugs. I have 
known numerous cases where the 
whole first year's output of instru- 
ments and controls has been taken 
back and replaced by later models. 

Inexpert personnel 
"The reason for such errors is 

not lack of intelligence or care. It 
is the fact that laboratory tests, no 

matter how carefully devised, can 
never fully duplicate field condi- 
tions. One of the main reasons for 
these failures of laboratory tests is 
the personnel who handle the prod- 
uct. No matter who tests the in- 
strument in the laboratory, he will 
soon become expert at it and he 
will unconsciously operate the in- 
strument on the basis of his experi- 
ence. The performance of the 
instrument in the hands of an ex- 
perienced laboratory staff just does 
not duplicate operation in the field. 

' - is what 

good springs, exactly to your specifications, 

to do. Furthermore 
it's what we have always 

Building 
donewe're 

and willted 

But we'd like to stress W curate 
d ex - 

done 
continue ro indo kind of service you 

u enough ex - 

It's not the ordinary that isn't goodthe 
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"It is also very difficult to repro- 
duce conditions due to humidity 
and dust, or a combination of both, 
present in many plants. In many 
machine shops, for instance, there 
is a certain amount of iron dust in 
the air, mixed with minute globules 
of lubricant. This will, after pro- 
longed operation, get into instru- 
ment boxes and settle on the 
magnets of relays. Similar inter- 
ference can be found also on the 
contacts of small relays. This is to 
mention only one cause of mis - 

operation which is almost impos- 
sible to detect in the laboratory," 
observed Dr. Weiner. 

Uses Rubber as 
Conductor and Shield 

The war effort received a major 
contribution with the development 
by American Steel & Wire Co., a 

U. S. Steel subsidiary, of a new 
type, large -size electrical cable, 
using rubber as a conductor of elec- 
tricity rather than as an insulating 
material. 

The rubber permits transmission 
of higher voltages for operation of 

X-ray machines and heavy indus- 
trial equipment. 

Corona discharges 
High -voltage cables have along 

their entire length some slight dis- 
charge of electrical energy. This 
electrical discharge comprises ioni- 
zation of small amounts of air 
which may be present and electrical 
sparks or arcs, all of which are 
highly injurious to rubber insula- 
tion. 

Even in the case of heavily insu- 
lated high voltage cable the dis- 
charge can occur around the outer 
surface of the insulation from out- 
side, eventually causing it to crack, 
fall and become useless. The only an- 
swer to this problem is to carry off 

so-called "charging" or static elec- 
tricity as rapidly as it comes from 
the conductor. The procedure is 

known as shielding. 
One method of shielding has been 

to apply several strands of metal 
over the insulation, running the 
length of the cable. 

Bending metal causes gaps 
Under favorable conditions a 

metallic shield of this type is satis- 
factory, but if the cable is bent and 
subsequently straightened, or when 
it expands and contracts with alter - 
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nate heating and cooling in servièe - 

the metal shield tends to separate 
slightly from the surface of the in- 
sulation, forming gaps at intervals 
throughout its length. 

To overcome this difficulty the 
American Steel & Wire Co. de- 
veloped a semiconducting rubber 
which can be placed between such 
metallic shields and the insulation 
to carry off and dissipate the dis- 
charge from the conductor before 
any damage to the insulation can 
take place. 

Electronic Pictures Puzzle 
Percival; Yet He Perceives 
Prophetic Portent 
Editors, Electronic Industries: 

There are those who find in the 
stars the reasons for all events - 
from causes great enough to affect 
all mankind, to those trivial enough 
to control minor details of the ac- 
tivities of a single individual. 

And now I am momentarily ex- 
pecting to hear of new groups of 
thinkers who will base all "varia- 
tions of the unexpected" on the 
work of electrons! 

This matter of electronics is get- 
ting me confused-no end, resting 
my knowledge on advertisements 
only. 

There was a time when the sci- 
ence of electronics apparently was 
accurately pictured by thunderbolts 
which flashed out from mysterious 
gadgets. 

"Hoop -and -ellipse" era 
But time proved that this con- 

ception was wrong and that the 
electronic art deals with enormous 
hoops and ellipses encircling the 
earth-or the atoms-or whatnot! 
But even here the revised concep- 
tion was not complete, for the 
artists soon caught up and showed 
us how huge gobs of molten ecto- 
plasm drip from a point on each of 
these pictured orbits. 

And just when I had become ac- 
customed to this and had begun to 
figure out which way to jump, to 
miss the splashes when these balls 
of melted gooey fell, it seems that 
even this was all wrong! 

For now, in the newest crop of 
ads, electronics deals with a row of 
arrows shot out from some hidden 
source toward an overhead plane- 
which arrows then turn neatly 
around and boom -e -rang back to 
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940 EDWIN I. GUTHMAN & CO., INC 
1! SOUTH THROOP STREET * CHICAGO 

PRECISION MANUFACTURERS AND ENGINEERS 
OF RADIO AND ELECTRICAL EQUIPMENT 
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Makers of precision 

Engineered OHIC 
ELECTRPRODUCTS 

E711 -en_ 
6327 GUILFORD AVENUE, INDIANAPOLIS; INDIANA 

TURNER 
101 CARDIOID 

BACKGROUND 
NOISES 

a e ct`re . x .ezw 'yAv/tz 

ee 
Write for 
your copy 
of Tur- 
ner's new 
catalog. 

Utilizing a 2 -element generator, 101 offers true 
cardioid characteristics; extremely sensitive to 
sounds originating in front of the microphone, the 
rear may be considered dead. Where the going is 
tough and acoustic conditions practically im- 
possible, Turner 101 assures complete intelligibil- 
ity. Equipped with tilting head, balanced line 
output connection and heavy duty cable. Available 
in Standard, DeLuxe and Broadcast models. 

The TURNER Co. .. Cedar Rapids, Iowa 

the source, to disappear under the 
canvas. 

Maybe all of these conceptions 
are right and the whole thing ties 
up with the bureaucratic system of 
economics, where, it will be remem- 
bered, the thunderbolts in the 
claws of the NRA eagle gave way 
to an era of much activity, going 
around in circles, only to explode 
from sheer self -momentum! 

If so, maybe the most recent 
portrayal of a straight-shooting 
system (where a ray gets to the ob- 
jective, does a job, and comes right 
back without digressing), signifies 
that something new and unusual in 
the handling of national affairs 
may be in the offing! 

Percival P. Pentode 
Electronic City, N. Y. 

He Heads Princeton Labs 

Here's E. W. Engstrom, director of 
the R C A Laboratories at Princeton, 
N. J., operating a portable rf power 
source used for "bombarding" or de- 
gassing tube elements and for heat - 
treatment Of small metal parts. This 
portable bombarder can be moved from 
laboratory to laboratory, and supple- 
ments the built-in power sources in 
vacuum -tube exhaust set-ups 

"Look for a Radar Age" 
"Jot down in your little notebook 

the legend: `Radar-April 23, 1943,' 
because that word will become as 
commonplace in radio's lexicon as 
radio itself," counsels Editor Sol 
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Taischoff of Broadcasting Maga- 
zine. Here's the rest of his com- 
ment: 

"On April 23, the Army and Navy 
decided that the secrecy that has 
shrouded use of that term might 
now be lifted. It has been no secret 
to the craft, however, that this 
radio -electronic development for 
radio detecting and range -finding, 
traveling with the speed of light, 
has taken the gamble out of blind - 
flying, and has been used on land, 
sea and in the air to detect ap- 
proach of the enemy and to meas- 
ure his distance. 

"Many believe the ban on radar 
had been carried to the point of 
absurdity. Government agencies 
identified with the design, manu- 
facture and purchase of radar 
equipment, have been prevented 
from using the term. 

"We're glad the military high 
commands have decided to release 
the secret. The process itself, how- 
ever, probably will remain locked 
within the vaults of the military 
until after the war. Then look for 
a Radar Age." 

DEHYDRATION OF 
FOOD BY RF 

The Industrial Electronics Divi- 
sion of the Federal Telephone and 
Radio Corporation, in cooperation 
with the Office of the Quarter- 
master General of the United 
States Army, has developed a 
process of dehydrating food by 
means of radio -frequency energy. 
The process makes possible, for 
the first time, removal of 99 per 
cent of the moisture content from 
a compressed vegetable block, re- 
ports Vernon W. Sherman, of Fed- 
eral Telephone and Radio Corpora- 
tion, Newark, N. J., in I. T. & T.'s 
"Electrical Communication." 

Conventional methods of dehy- 
dration rely on heat and forced air 
to remove water from vegetables. 
With these older processes, it is 
possible to remove 95 per cent of 
the moisture content without in- 
jury to the product. Vegetables so 
dehydrated can be reconstituted, 
i.e., the normal water content can 
be restored by soaking in water, the 
vegetables returning to their origi- 
nal state and retaining their nat- 
ural color and flavor. 

"Case -hardening" 
Many root or semi -perishable 

vegetables, including beets, carrots, 
cabbage, onions and potatoes with 
a residual moisture content of five 

Meissner 
"A lign -A ire 
Condensers Meet Exacting 
Performance Requirements! 
Meissner "Align -Aire" (midget) units are now 
encased in the newly developed, low loss, bakelite 
(number 16444) and occupy extremely small space... 
only 7/16" in diameter and 14." long ... they are an 
ideal trimmer for high frequency coils. Midget 
"Align -Aire" Condensers are exceptionally stable. 
Capacity range 1 to 12 mmfd. 

Many years of engineering research developed the 
Meissner "Align -Aire" Condensers to meet exacting 
performance requirements of high frequency circuits. 

Samples sent upon request. 

AVAILABLE ONLY ON PRIORITIES 

MT. CARMEL, ILLINOIS 

"PRECISION -BUILT ELECTRONIC PRODUCTS" 

DANNEMAN PRECISION DIE -SETS 
Precision Bored on Master - Plates 
for accurate stamping of metal and mica 
film parts and components. 

Of special interest to radio and radar, 
electronic and electrical, aviation and in- 
strument manufacturers. 

Our experience in this field is your as- 
surance of our ability to serve you well. 

DANNEMAN DIE -SET COMPANY 
Exclusive Sales Representatives Literature on request 

ACME-DANNEMAN CO., INC., 203 Lafayette St., New York 12, N. Y. 
Telephone: CAnal 6-1759 
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Gothard Series 800 Pilot Lights are very popular for , 

switchboard and similar mounting. Socket and new 
style rigid terminals that cannot work loose or twist are 
integral parts of the spring member, which locks firmly 
into Jewel housing. Socket is easily removed with 
spring member for replacement of lamp bulb. Bulb may 
also be inserted from front of panel by removing slip - 
ring mounted Jewel. Range of Jewel colors-plan or 
faceted-miniature or candelabria screw sockets, or 
miniature bayonet sockets. 

41rOMee 
Request the Gothard Pilot 

Light Assemblies Catalog for 
complete information. 

MANUFACTURING COMPANY 
1315 NORTH NINTH STREET, SPRINGFIELD, ILLINOIS 

per cent, will keep only a few weeks 
in humid atmospheres and they 
cannot be packed satisfactorily in- 
asmuch as the moisture present 
causes mold to form and makes 
them inedible. Consequently, at- 
tempts have been made to reduce 
the moisture content further. With 
conventional forced hot air drying, 
many vegetables develop a tough, 
blackened skin known as "case 
hardening" when the moisture con- 
tent is reduced below five per cent. 
"Case hardening" is a permanent 
change and prevents reconstitution 
to their former freshness and color. 

The electronic dehydration meth- 
od developed by Federal not only 
makes it possible to remove 99 per 
cent of the moisture but it also per- 
mits this high degree of dehydra- 
tion after the vegetables have been 
compressed into a small block or 
briquette 6x3x 3/1 inches. As will be 
recognized by those familiar with 
dehydration processes, compression 
of vegetables prior to total dehy- 
dration is an unprecedented pro- 
cedure. Other processes require ex- 
posure of as much of the vegetable 
surface as possible to facilitate 
evaporation. 

Moisture 99% removed 

With all but one per cent of the 
moisture removed, it is possible to 
pack all types of dehydrated vege- 
tables in sealed containers and 
transport them to any part of the 
world without danger of decompo- 
sition. Extensive studies have 
shown that the length of time veg- 
etables may be kept in good condi- 
tion increases very greatly as the 
moisture content approaches one 
per cent. Evidence now indicates 
that vegetables dehydrated by the 
electronic method will not deterio- 
rate over a period of one to two 
years even in hot, humid climates. 

Vegetables reconstituted after 
electronic dehydration may be 
cooked and served the same as 
fresh vegetables. Reconstitution is 
accomplished by soaking the vege- 
tables in water. They then return 
to their original color and consist- 
ency and retain their normal taste 
and aroma. The vitamin content of 
electronically dehydrated vegetables 
is especially high due apparently to 
the much shorter processing time. 

Last 20% removed 
electronically 

The exact method of dehydration 
cannot be disclosed at present. 
Briefly, however, 80 per cent of the 
moisture is removed by conven- 
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tional methods, leaving the vegeta- 
bles pliable but without formation 
of "case hardening." The vegeta- 
bles are then compressed into 
bricks and the remaining moisture 
is removed electronically after 
which they are ready to be wrapped 
in paper, wax coated, packed and 
shipped. The whole procedure is 
well adapted to automatic straight 
line production. 

Laboratory results show that one 
pound of water may be removed 
electronically with less than one 
kilowatt hour of energy, a figure 
which is economically good in com- 
parison with other methods. 

In addition to the above men- 
tioned vegetables, dried whole milk 
also has had its moisture content 
reduced electronically from two per 
cent to one per cent. This small 
difference makes it possible to ship 
dried whole milk without danger 
of its butter fat content becoming 
rancid. Unlike dried - skim milk, 
dried whole milk can be reconsti- 
tuted to be as palatable and nutri- 
tious as fresh milk. 

SPOT PLANES 150 
MILES AWAY 

Weather is still a factor for lower - 
flying planes, and even the ships 
plying in the sub -stratosphere have 
to pass through these layers on 
their way up and down, says James 
Stokley in a chapter of "Science 
Remakes Our World."* 

Fog is one of the greatest dangers 
to aviation, but inventive ingenuity 
has now made it possible to look 
through it. 

Aerial photographs from great 
altitudes have been made with in- 
frared light, showing details hun- 
dreds of miles away as clear as 
those much nearer. Yet with ordi- 
nary light photographs the distance 
is completely obscured in haze. 

Such experiments have led to a 
common idea that infrared rays can 
look through fog. A device has been 
constructed for taking photographs 
on special film in infrared light and 
developing it immediately and au- 
tomatically, with the thought that 
it might be placed on the bridge of 
a ship, so that the pilot could make 
port in foggy weather. 

The main trouble is that infrared 
rays do not penetrate fog. There is 
no region of the radiant energy 
spectrum which will penetrate fog 
any better than visible light. 

*Copyright 1942 by James Stokley. Pub- 
ished by Ives Washburn, New York. $3.50. 
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COTTRELL engineers broadened the scope of use- 
fulness for Electrical Insulating Papers some years 
ago by the production of High Quality paper in 
Non -Pieced ROLLS. MOTOR and TRANSFORMER 
manufacturers have saved production time as well 
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COTTRELL PAPER CO., Inc. 
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GIVING ACCURACY 
TO FIRING POWER! 

Equally Important to modern war machines as guns 
and armor, are the electronic signalling and control 
devices which guide them to their target, speed them 
on their way when disaster threatens, and bring them 
safely home when the elements run rampant. 
DANIEL KONDAKJIAN tungsten and electronic tube 
components are serving in these vital capacities .. . 

helping to fulfill the superhuman tasks of today. In- 
quiries regarding present military needs, or post-war 
plans, are invited; write today. 

THE ENGINEERING CO. 
DANIEL KONDAKJIAN 

27 Wright Street, Newark, New Jersey 

TUNGSTEN LEADS DANIEL KONDAKJIAN BASES AND CAPS 

The common belief that infrared 
rays do go through fog was based 
partly on photographs showing their 
superior pentration of haze, and 
partly on the misuse of a formula 
for the transmission of light 
through suspended particles. 

This formula applies only if the 
particles are of about the same size 

as wavelengths of light, which the 
haze particles actually are. How- 
ever, fog particles are some five 
hundred times bigger-each about 
0.06 inch in diameter-and light 
waves equally long would have to 
be used to produce an effect. But 
though waves as long as this may 
penetrate the fog, they in turn are 
absorbed by the gases of the at- 
mosphere, so their advantage would 
be offset. 

But even though they cannot 
penetrate a dense fog, infrared rays 
have important possibilities. One is 

the detection at night of enemy air- 
craft-or ships-that approach in 
darkness and are not considerate 
enough to provide lights or to warn 
of their coming. 

Heated objects 

Infrared rays are given off by 
any hot object. Hold your hand 
near a flat -iron that is in use, and 
you can feel them, even though you 
cannot see them, because they are 
made of waves too long for the eye 
to detect. The hot cylinders of an 
airplane engine, or the hot funnels 
of a steamer, give them off copious- 
ly. So does the mass of hot gases 
exhausted from either type of en- 
gine. 

Since infrared rays are like light 
waves, they may be focused, either 
with lenses or with concave mirrors, 
and an image formed of anything 
which is emitting or reflecting them. 
Some means had to be found to 
make this image visible, and fortu- 
nately there are several ways of do- 
ing it. One, devised by Dr. V. K. 
Zworykin of the Radio Corporation 
of America, invented a means of 
doing it with electrons. A lens forms 
an infrared image on a thin metal 
plate which is coated with a com- 
pound of silver, caesium and oxy- 
gen. 

Where the rays fall on such a 
film tiny bits of atoms called elec- 
trons are discharged. These in turn 
can be focused with an electron lens 
-one kind consists of a circular 
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* ONAN GASOLINE DRIVEN ELEC- 
TRIC PLANTS provide A.C. and D.C. 
current for all electronics applications. 
They are ideal for regular, standby or 
emergency service where electricity is 
not otherwise available. 

ONAN ELECTRIC PLANTS are do- 
ing a winning job on all the fighting fronts, 
providing electricity for communications 
and other war tasks. 

Ratings from 350 to 
35,000 watts. A.C. 50 to 
800 cycles, 110 to 660 
volts. D.C. 6 to 4000 
volts. Also dual A.C. 
and D.C. models. Air or 
water cooled. 

Details gladly fur- 
nished on your present 
or post-war need for 
Electric Plants. 

D.W. ONAN & SONS 
1892 Royalston Ave. Minneapolis, Minn. 
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Rapid, Accurate Selectivity 
Helps Win Battles 

And once the war is won, battle -tested 
applications of FREQ-KC Crystal Units 
will be available for home front products. 
Even now, the war -gained skill and ex- 
perience of our electronic engineers 
is at your service to help plan crystal 
controlled applications 
in your peace -time de- 
signs. Their suggestions 
will give your new models ANN 
competitive advantages 
in after - the - war 
markets. j 

Gentleman Products Division of 
HENNEY MOTOR COMPANY 
Nome Office - FREEPORT, ILLINOIS 
Factory at OMAHA, NEBRASKA 
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Send for full information 

jir?tner Cowl/eau g 
UNION, NEW JERSEY 

electromagnet-on a glass screen 
coated with a fluorescent material. 
This glows where electrons strike, 
and the picture becomes visible. 

Purdue discovery 
A still simpler means of making 

visible an infrared image was in- 
vented by Roscoe H. George, assist- 
ant professor of electrical engineer- 
ing at Purdue University. His dis- 
covery grew out of the observation 
that certain substances, related to 
those with which the final screen 
of the Zworykin infrared telescope 
was coated, are phosphorescent. 
That is, they continue to glow for a 
time after they have been excited 
with light either visible or in the 
ultraviolet range, the waves of 
which are too short to be seen. 

Electrons and X-rays can also ex- 
cite phosphorescence, and phos- 
phorescent materials store energy, 
then give it off again later. But if 
they are sprayed with infrared rays 
they give it off more quickly. That 
is, you can take a phosphorescent 
screen out into the sunlight, expose 
it, then bring it into a darkroom, 
and it will be seen to glow. But if, 
in that darkroom, you have a source 
of infrared and hold the screen in 
its beam, it glows more brightly, but 
for a shorter time. 

In Professor George's invention, 
the idea is to focus the infrared 
rays from the distant source, such 
as the plane's exhaust gases, on a 
phosphorescent screen with a con- 
cave mirror. It operates like an as- 
tronomer's reflecting telescope. In- 
side the telescope is a source of in- 
visible ultraviolet, which shines on 
the screen and makes it glow faint- 
ly. Where the infrared rays fall, 
it glows more brightly, and the 
image is made visible. 

Short waves 
Although infrared rays will not 

penetrate fog, ultrashort radio 
waves, many times longer still, will 
do so. There are various ways of 
producing such waves. One is with 
the klystron, developed in the 
physics laboratory of Stanford Uni- 
versity by Sigurd and Russell Va- 
rian. Another is the magnetron of 
Dr. A. W. Hull, of the General Elec- 
tric Research Laboratory. 

The waves produced by these de- 
vices are about 20 inches long, much 

176 ELECTRONIC INDUSTRIES July, 1943 

www.americanradiohistory.com



shorter than those used regularly in 
broadcasting. They have many of 
the properties of light waves. They 
can be focused in a beam like that 
from a searchlight and just as light 
waves are reflected and sent back, 
so these are reflected, particularly 
by a metal object such as an air- 
plane. 

Detected bombers 

It is by the use of such waves that 
the Japanese bombers which at- 
tacked Pearl Harbor on December 
7, 1941, were detected when they 
were 130 miles away. It was not the 
fault of the apparatus that its in- 
dication was ignored. 

No present-day military device is 

kept more carefully secret than the 
details of this equipment, just what 
is in it, and how it functions. How- 
ever, enough has been revealed from 
official sources to get a general idea 
of the fundamental principles. In 
February, 1941, for instance, a 
patent (No. 2,231,929) was granted 
to Joseph Lyman of the Sperry 
Gyroscope Co. and, like all patents, 
was published by the U. S. Patent 
Office. 

NEW PATENTS ISSUED 
(Continued from page 104) 

Screen -Grid -Tube Discriminator 
-Transit -time -current flow to grid 
8 of tube 3 is utilized to indicate 
mean frequency deviations of the 
applied modulated waves. Anode 
7 and grid 8 are at a negative di- 
rect current potential equal to the 
voltage drop across resistor 5. Elec- 
trons having passed accelerating 
grid 11 are slowed down in the 
space between grid 11 and anode 7, 
reverse their direction of travel 
and again traverse grid 11, coming 
in the vicinity of grid 8. It is stated 
that an alternating voltage of high 
frequency on plate 7 will accelerate 
some electrons so much that they 
are enabled to reach grid 8 in spite 
of its negative voltage, and that 

2 

Jino/i7),e's, 

the transit time current to grid 8 
is proportional to the square of the 
frequency. This transit current 
through the circuit of grid 8 sets 
up a voltage across resistor 9 which 

... but we can't show you now! 

Electronic apparatus 
meeting the exacting perform- 
ance requirements of the 
Armed Services demands the 
years of experience in "De- 
signing to Specifications" that 
is possesed by our Engineering 
and Production Staff. 

POWERS ELECTRONIC 
& COMMUNICATION CO. 

A SUBSIDIARY OF POWERS PHOTO ENGRAVING CO. 

GLEN COVE NEW YORK 

RADIO -ELECTRONIC WRITER WANTED 

Technical writer preferably with engineering 
training and industrial background to edit and com- 
pile engineering material and develop articles dealing 
with electronic devices and their applications to in- 
dustry. Location, New York City. 

Write fully, outlining training and experience, 
and salary expected. 

Box 222. Care of 

ELECTRONIC INDUSTRIES 
480 Lexington Avenue New York 17, N. Y. 
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is also a function of the square of 
the applied frequency, and in the 
frequency range used may be con- 
sidered approximately linear. It 
will be seen that the desired dis- 
criminator action is obtained by 
suitably selecting, connecting and 
using a screen -grid tube. S. Hunt, 
RCA, (F) May 20, 1941, (I) April 
20, 1943, No. 2,316,868. 

Intermediate Frequency Re- 
ceiver-A network is claimed 
that supplies constant interme- 
diate frequency voltages to the 
converter tube grid independent of 
frequency. W. W. Moe, General 
Electric Company, (F) July 24, 1941, 
(I) April 13, 1943, No. 2,316,610. 

Control Voltages-The device is 
intended to amplify or generate 
control voltages for automatic band 
width control, automatic frequency 
control, etc. in such a way that no 
reversing of polarity occurs. A 
secondary -electron -emission auxil- 
iary cathode is used to obtain an 
amplified signal of the original po- 
larity. J. van Slooten et al, RCA 
(F) May 3, 1940, (I) April 13, 1943, 
No. 2,316,474. 

Discriminator- A discriminator 
providing control potentials to 
keep the oscillator frequency of a 
heterodyne receiver constant is de- 
scribed. The plate voltages of the 
two discriminator rectifiers are 

MANUFACTURING COMPANY, INC. 

SIGNAL GENERATORS - AUDIO OSCILLATORS - TEST EQUIPMENT 
RADIO RECEIVERS - TRANSMITTERS - ELECTRONIC DEVICES 
1. i c e n. e d h. RCA II t Z I 1. T I \ E \ R M S T R O\ C 

000 
A 
wpR 

jO0 

305 EAST 63rd STREET 
NEW YORK CITY, N. Y. 
Telephone: R E g e n t 7-3090 

Pcrmaueut 
Magnets 

All Shapes, Sizes and Alloys. Alnico magnets 
cast or sintered under G. E. license. Chrome, 
Tungsten and Cobalt magnets stamped, 

formed or cast. 

THOMAS & SKINNER 
STEEL PRODUCTS CO. INDIANAPOLIS, IND. 

42 YEARS' EXPERIENCE 

used as bias for the grid of the 
other rectifier, respectively, and a 
steep frequency -voltage character- 
istic is obtained. L. F. Curtis. 
Hazeltine Corp., (F) Jan. 16, (I) 
April 13, 1943, No. 2,316,317. 

Phase Modulation- Inductance 
26 and plate resistance of tube 36 
constitute the phase shift network. 
Control is effected by varying the 
plate resistance in accordance with 
the modulating potential which is 
applied to grid 35 of the tube. For 
high frequencies, circuit TC may 
be connected to tune out the plate 

sl 

capacity of tube 36. A high de- 
gree of phase shift and total phase 
variation is provided and no con- 
commitant amplitude modulation 
is introduced. Another variable re- 
sistance may be substituted for the 
plate resistance. M. G. Crosby, 
RCA, (F) July 26, 1940, (I) April 
13, 1943, No. 2,316,155. 

FM Modulator - The reactance - 
tube circuit is intended to avoid 
the necessity for frequency stabili- 
zation and to provide constant - 
amplitude output. Tubes V1 and 
V2 constitute the oscillator; V.1 and 
V.° are reactance tubes, equivalent 
to an inductance and a capaci- 
tance, respectively, which reactances 
are equal at oscillator frequency. 
Their control grids are supplied 
with modulating potential in push- 
pull relation. Under certain addi- 
tional conditions, in -phase changes 
in the mutual conductance of tubes 

V.1 and V,2 will cancel out and will 
cause no appreciable change in os- 
cillator frequency. Regarding con- 
stant -amplitude output, an adjust- 
ment is found which results in 
neutralizing the resistance equiva- 
lent to the plate resistances of the 
reactance tubes and shunted across 
the tuned circuit. Amplitude mod- 
ulation of the oscillator is thus 
minimized and undesirable loading 
of the tuned circuit eliminated. C. 
F. Sheaffer, RCA, (F) Sept. 13, 
1940, (I) April 6, 1943, No. 2,316,123. 
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BRANDING 
on %)icaliel is the 
order of the day! 

* War time demands for the swift, accurate production of 
plastic parts have made Rogan's deep -relief branding method the 
order of the day. 

Many essential plastic war parts, of every conceivable size and 
shape, are now being 
marked to specifica- 
tions by Rogan's exclu- 
sive method of branding in 
deep -relief. Accurate gradu- 
ations, lettering, designs 
and other markings are 
fused into the material for 
permanence. Note Rogan 
branding on curved surfaces 
of Bakelite housing illus- 
trated at right. 

We urge you ... write for 
complete details on this 
faster, less costly, approved 
method for marking plastics 

Rogan deep -relief 
branding. 

ROGAN BROTHERS 
Compression Molders and Branders of Plastics 

2007 SOUTH MICHIGAN AVENUE CHICAGO, ILLINOIS 

1ctrchm 
FERRULE 
TERMINAL 

Resistors 
GIVE YOU THIS 
ASSURANCE 

a cool operating unit. 

a resistor that is integrally 
piece and trouble -free. 

silver soldered connections that 
cannot become loose. 

exclusive ferrule design assuring 
positive contact. 

a complete range of sizes to suit 
all applications. 

one - 

Request Bulletin No. 98 for complete information 

LECTROHM INC OR POR A -r E 
5139 W. 25TH STREET, CICERO, ILL. 

usHIN° 

COMPARITOL for checking 
gages and work to I.'1000". 

$ 195.00 

ADJUSTABLE SNAP GAGES 
for production inspection. 

MAGNI -RAY illurn In uted mag- 
nifier for Inspection... $18.50 

WIiH 

INSURE 

ACCURATE 

INSPECTING 

and 

CHECKING 

WILDER 
PROJECTOR 

This instrument, at a price within the reach 
of any shop, is an optical device for measuring 
or comparing objects by means of a magnified 
image. 

It is used for: 
checking tools to eliminate errors at source. 
inspecting and measuring pivoted work, 
screw machine parts, etc. 
verifying tool settings by checking first 
parts made. 
controlling tool wear through regular check- 
ing of work. 
inspecting the finished product. 

i0 Easy to operate, simple and sturdy in con - 

SPENCER MICROSCOPES for 
struction, the Wilder Projector offers many 

surface Cni,h, imp,rfecfion, opportunities to speed up measuring, checking 
s143.50 and inspecting. Base Price $268.75 

WRITE FOR COMPLETE 
1 - SPECIFICATIONS and LITERATURE. 

Telephone CAnal 6-3512 for immediate service 

GEORGE SCHERR CO., INC. 
Instrument Dept. 

128 Lafayette St. New York, N. Y. 
pUrLoTdAe 
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OF DIALCO 
until 

e ee 

-_' Because you need PILOT LIGHT 

ASSEMBLIES precision -made 

in a terrific hurry, your 

surest course is 

to call on 
DIALCO 

NOW! 

1;110 -08 

\o 

Request NEW 
CATALOGUE 

90 WEST STREET NEW YORK, N. Y. 

MANUFACTURERS OF THE MOST EXTENSIVE LINE OF 

WARNING & SIGNAL PILOT LIGHT ASSEMBLIES 

Remember Monarch Testing 
and Calibrating Equipment 
offers the solution to many a problem in the laboratory 
and on the production lines. Our special measuring and 
testing instruments, to accompany various units turned 
out for military purposes, have won unqualified praise 
for their complete accuracy and dependability. Consult 
us also, if you have any problem in securing almost any 
type of small machine parts. 

MONARCH MFG. CO. 
2014 N. Major Ave. Chicago, III. 

Frequency Control-A frequency 
control for a mark and space wave 
keying receiver as used for teleg- 
raphy, facsimile teletype printers, 
etc. is described. Essentially two 
different frequencies are received 
alternately, heterodyned and con- 
verted into two voltages, respec- 
tively. The invention is concerned 
with maintaining the two resulting 
heterodyned frequencies constant 
upon changes in transmitter or re- 
ceiver frequency. H. O. Peterson, 
RCA, (F) May 23, 1941, (I) April 6, 
1943, No. 2,316,017. 

Frequency Calibrator-The fre- 
quency of a standard oscillator and 
of the oscillator to be calibrated 
are heterodyned; the resulting beat 
frequency is applied to a low pass 
filter and a fluorescent indicating 
tube. Due to the combined action 
of low pass filter and tube, mini- 
mum visual indication is produced 
for high beat frequencies which in- 
dication increases as the frequency 
approaches zero. R. L. Downey, 
General Electric Company, (F) 
Dec. 26, 1941, (I) April 6, 1943, No. 
2,315,945. 

Negative Resistance - I t w as 
found that if the voltage on G2 was 
of the order 100 volts and the other 
two voltages of the order of 10 
volts, there is a negative resistance 
between terminal T and ground. 
Hence if a parallel tuned circuit of 
sufficiently high anti -resonant im- 

pedance is connected between T 
and ground, oscillations are ob- 
tained; or if resistance and ca- 
pacity are suitably associated with 
the system, relaxation oscillations 
will occur. W. van B. Roberts, 
RCA, (F) Aug. 30, 1941, (I) April 
6, 1943, No. 2,315,658. 

Directional Antenna - To obtain 
directional reception, for instance 
in a repeating station, two an- 
tennas 15 and 16 are displaced 
along the preferred direction of 
propagation by a distance 21 of ap- 
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Glass working equipment manufactur- 
ers: glass ampules, vials, etc. Gloss work 
ing lathes, bench fires and laboratory 
equipment of all types,. 

* /rIP/TE TO DAY/ 

Chas. Eisler's new 94 
page most complete 
catalog for general 
glass working and 
electronic equipment. 

Glass Slicing Machines 

"ssrNeeti+a 
4e4i. 

CHAS. EISLER 
EISLER ENGINEERING CO. 
778 -SO. 13th ST. Near AVON AVE. NEWARK N. J. 

D.C. to A.C. CONVERTERS 
When only D.C. power is available, A.C. Electronic devices can be operated by using dependable JANETTE rotary converters. Many thousands are in use on ships, shore stations, as well as for domes- tic applications. Build in the 5 styles illustrated, for 6 to 230 volts D.C. input to 110 and 220 volts, 

1 phase, 60 cycle A.C. output. Ask for bulletin No. 13-25, Dynamotors are also available. 

Wherever there are ships, you will find Janette converters. 

Janette Illamfacttainq eonypanr 
555.5581.. Monroe St. eIzicacr, ILL. 

E SI C O 
C.. 

SOLDERING IRONS 
are widely used in industrial plants throughout 
the country. They are designed to withstand the 
strain of continuous service required of factory 
tools. 

SPOT SOLDERING MACHINE 
designed for treadle operation for ad- 
vancement of iron and solder, leaving 
operator's hands free for handling of 
product. 

IIIIIIIIGi 
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SOLDERING IRON 
TEMPERATURE CONTROLS 
prevent overheating of soldering 
irons between soldering opera- 
tions. Irons do not deteriorate 
when being used. The idle period 
causes oxidation and shortens life. 

SOLDER POTS 
ruggedly constructed pots of 
various sizes designed for 
continuous operation and so 
constructed that they are 
easily and quickly serviced, 
should elements have to be 
replaced. 

Write for Catalog 

ELECTRIC SOLDERING IRON CO., INC. 
217 WEST ELM STREET, DEEP RIVER, CONN. 

GIRL MAKES PARTS 

BENDERS le -Acro Bender bends angle, chan- 
nel, rod, tubing, wire, moulding. strip stock, etc., 
2 sizes. Capacity up to h' cold rolled steel bar. 

SHEARS-DI-ACRD 
shear squares and sizes ma- 
terial, cuts strips, slits, 
notches. 

BRAKES-DI-ACRO 
Brake forms non -stock 
angles, channels or "Veer", 

NO DIES - NO DELAYS 
"Beat The Promise" on delivery this new way: Use The DI -ACRO System of 
"Metal Duplicating Without Dies" - and have parts finished before dies 
could hardly be started. 
DI -ACRO Machines-Shears, Brakes, Benders - are precision -built STANDARDIZED units 
so designed you can readily convert them into 
highly SPECIALIZED productive machines 
suited to your own particular needs. You may 
adjust, alter or remove any of the original con- 
tact surfaces, attach operating clamps, guides 
and gauges, or quickly set up your own forming 
surfaces or conversions. Either right or left hand 
operation and mounting of each unit. The result 
is a practically unlimited adaptabilityfora great 
variety of DIE -LESS DUPLICATING. Write 
for catalog-"Metal Duplicating Without Dies". 

ORE1L-IR1UIReHA mFe CO 
348 Eighth Avenue South MINNEAPOLIS 15, MINNESOTA 
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The Photo -Electric Cell illustrated 
(.016"x2" active surface) was developed 
to a client's specification for special 
application in the field of experimental 
physics. Its generation was over 100 
microamperes at high levels of illumi- 
nation. 

The development of a new and thoroughly 
proved technique in Photo -Electric Cell man- 
ufacturing is combined with the most mod- 
ern equipment for vacuum work.This enables 
Emir,' to supply barrier layer type cells with 
output, resistance, spectral response, etc. ac- 
cording to clients' specifications regardless 
of shapes and quantities involved. 

EMBY standard size Photo -Electric Cells 
have a current sensitivity in excess of 500 
microamperes per lumen. Available through 
your Electronic Parts Distributor, or write 
direct for new complete 12 -page booklet. 

SELENIUM 
CORPORATION 
OF AMERICA 

Manufacturers of EMBY Recti6.rs, 
Photo -Electric Cells and allied 

scientific products 

1800-1804 WEST PICO 8LVD. 
105 ANGELES, CALIFORNIA 

Eastern Office: 215-05 27th Ave., Bayside, L. 1.-in 
Canada: J. R. Longstaffe, Ltd., 349 Carlaw, Toronto 

proximately one -quarter wavelength 
or an odd multiple thereof. Line 22 
is made so much longer than line 
23 that a 90° phaseshift is obtained. 
Waves traveling in the direction in- 
dicated by arrows H will then reach 
junction point J in phase, while 
waves arriving from the opposite 
direction will reach antenna 16 first 
and, line 23 being shorter than line 
22, will be 180° out of phase with 
the corresponding wave reaching 
point J from antenna 15. Thus, di- 
rectional reception may be accom- 
plished. More than 2 antennas can 
be employed to improve the effect. 
Waves emitted by antennas 18 and 
20 combine in a similar manner to 
produce a resulting wave propa- 
gated substantially in the direction 
indicated by arrows V. H. O. Peter- 
son, RCA, (F) Sept. 27, 1941, (I) 
Feb. 16, 1943, No. 2,311,467. 

WIBG 
(Continued from page 58) 

is toward Philadelphia proper, about 
55 kilowatts is being radiated. 

There are two patterns used at 
WIBG, one for daytime operation 
and the other for night-time. The 
one described herein is the one used 
at night. The only difference in 
patterns is that over the 200 de- 
grees where 10 watts of power is 
being radiated at night this is in- 
creased to approximately 500 watts 
in daytime. 

The operating constants on the 
operation of the antenna are as 
follows. (A) tower lags (C) tower 
89 degrees. (B) tower leads (C) 
tower 140 degrees. (D) tower lags 
(C) tower 1321/2 degrees, and (E) 
tower leads (C) by 89.5 degrees. 
The currents in each of the radia- 
tors are (A) 3.6 amps, (B) 10.55 
amps, (C) 14.9 amps. (D) 10.55 
amps, (E) 3.6 amps. To give some 
idea of the amount of suppression 
produced by this array a few of the 
effective fields strength values on 
several of our radials where sup- 
pression is required are: 

Toward Station CKY (direction 
292 degrees) effective field 13.6 
my/m; Station CKY (direction 330 
degrees) effective field 8.6 my/m; 
Station CKY (direction 10 degrees) 
effective field strength values on 
CMHT (direction 192.5 degrees) ef- 
fective field 485 my/m; Station 
CMHT (direction 242 degrees) ef- 
fective field 14.6 my/m. 

In order to maintain this pattern 
currents have to be kept to within 
one -tenth of an ampere in each of 
the radiators, and the phase must 
be kept within one-half degree. A 
special meter was designed to 
measure the current -ratios in each 
radiator, and I have hopes for pre - 

ems! 
THE 

ELECTRONIC 

ENGINEERING 

HANDBOOK 

The first complete,authoritative 
manual of its kind for engineers 
and plant or shop operating ex- 
ecutives. 

The ELECTRONIC ENGI- 
NEERING HANDBOOK will be 
a manual and encyclopedia of 
electronic engineering practice. 
It will bring together in one 
standard handbook, all of the 
basic reference material needed 
in electronic design, production, 
operation and maintenance-a 
vast fund of practical working 
data heretofore obtainable only 
from widely scattered sources. 
It will be completely indexed 
and especially arranged for in- 
stant reference. 

A trained staff, under expert 
editorial direction, is now com- 
piling this indispensable refer- 
ence manual. 

Watch the pages of ELEC- 
TRONIC INDUSTRIES for de- 
tailed contents, editors, date of 
publication, etc. 

ELECTRONIC 
DEVELOPMENT 
ASSOCIATES 

125 E. 46th STREET 

New York,17, N.Y. 
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senting it in this magazine at a 
later date. 

In summing up the results of this 
antenna covering one month of 
operation, no difficulty has been 
found in keeping it tuned, and after 
taking field measurements every 
day for two weeks no appreciable 
change in the suppressed signal has 
been found with either dry or wet 
weather conditions. WIBG there- 
fore goes on record as having the 
only antenna built to date that pro- 
duces suppression over such a wide 
angle-a major technical achieve- 
ment! Over 700 field measurements 
were made in the proof of perform- 
ance tests which were made for the 
FCC. Mr. Wilmotte and Mr. C. X. 
Castle deserve much credit for the 
work they have shown in this job 
for the progress of the radio art, as 
antennas of this type will enable 
stations to get power increases 
to better serve their territories. 

AMPLIFIER TUBES 
(Continued from page 89) 

Maximum Screen Voltage 
(Per Section) 67.5 Volts 

Maximum Plate Dissipation 
(Per Section) 3.0 Watts 

Maximum Screen Dissipation 
(Per Section) 0.5 Watt 

Physical 
Base 
Bulb 
Diameter 
Overall Length 
Seated Height 

Specifications 
Lock -In 8 -Pin 

T-9 
1-3/16" Max. 
3-5/32" Max. 
2-5/8 " Max. 

Base Pin Connections 
Section 

Pin 1-Heater 
Pin 2-Control Grid 2 

Pin 3-Screen Grid 1 & 2 

Pin 4-Plate 
Pin 5-Plate 
Pin 6-Cathode & BCP 1 & 2 

Pin 7-Control Grid 1 

Pin 8-Heater 
RMA Basing No. 8BS-L-O 

PHOTO LIGHT 
(Continued from page 87) 

One condenser "bank" C1. The 
size of this "bank" will depend upon 
the desired light output of the 
equipment. From 15 to 100 micro - 
farads is recommended. The lower 
limit will give sufficient light for 
home use, baby pictures, etc. The 
upper limit will give an exceedingly 
powerful flash, enough for dance 
scenes, indoor sport events, etc. 
For color photography two to four 

INDUSTRIAL ELECTRONICS 

APPLICATION ENGINEER 

Familiar with the use of Electronics in one or more 
of the following: 

MACHINE SALES 
PROCESS ENGINEERING 

INDUSTRIAL CONTROLS 
MEASURING INSTRUMENTS 

Possess sales ability to develop markets for elec- 
tronic products in these fields. 

Unusual opportunity exists for man with vision and 

capacity to participate in development program of 

industrial electronic products and their application 
-for an organization with highest standing in the 
precision electronic industry. 

Our employees have been advised of this advertise- 
ment. 

Write, giving complete details of your education, 
business experience and your photograph. 

Address Box B, care of Electronic Industries 
480 Lexington Avenue New York 17, N. Y. 

ENDBELL 
MODEL 

Control Unreliable 
Input voltage 

By controlling varying input voltage to 

±1 9%, Raytheon Voltage Stabilizers im- 

prove the performance and accuracy of the 

following equipment ... 
Television . . . Colorimeters . . . Radar & 
Radio ... Signal Systems . . . X -Ray Ma- 
chines ... Sound Recording ... Electronic 
Devices ... Testing Equipment ... Photo -Cell 
Devices ... Production Machinery ... Con- 
stant Speed Motors . . . Motion Picture 
Equipment . . . Communications Apparatus 
... Precision Laboratory Apparatus ... Other 
Applications Requiring Regulated Voltages. 

How Raytheon Improves Performance 
Holds Constant A. C. output voltage to t1%. 
Stabilizes at any load within its rating. 
Quick action-variations stabilized instantly,-can't be 

observed on ordinary volt meter. 
Wide A. C. input voltage limits -95 to 135 volts. 

Entirely automatic ... No moving parts ... Connect it 

and forget it. 

RAYTHEON MANUFACTURING 

Gimirmr 

pp,v 

E. Hpv 

The coveted ArmY.N0vY "E", for 

Excellence in the manufacture of 

war equipment, flies over all four 

Raytheon plants where 12,000 
roducing 

men and 
fwome or VIn are p 

190 WILLOW ST WALTHAM. MASS. 
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- 4e, 

We're 
going places 

in electronics- 
NOW, and after the war. 

Want to come along? 

If you are not now using your full 
talents for the war effort, you may 
participate in the development of 
new and revolutionary communi- 
cations methods. Outline your edu- 
cation, experience, marital status 
and salary requirements. Address 

Box 111, care Electronic Industries, 
480 Lexington Ave., New York 17, N.Y. 

SENO FOR 

THESE 

TWO 

FREE 
BOOKLETS 

All ambitious production men who are gen- 
uinely interested in self-improvement-in pre- 
paring for the future-are invited to send for 
"Forging Ahead in Business." This valuable 
booklet outlines the Institute's time -tested 
training plan. It was prepared by the Staff in 
cooperation with prominent industrialists. 
"How to Prepare an Engineering Report," 
a helpful 72 -page guide ordinarily available 
only to subscribers, will be sent with "Forging 
Ahead in Business" while the supply lasts. 
If you are sincerely interested in having these 
two books, send for your FREE copies today! 

ALEXANDER HAMILTON INSTITUTE 
Dept. 42. 73 W. 23rd Street, New York, N. Y. 
Canada: 54 Wellington St., West, Toronto, Ont. 
Please mail me a copy of the 64 -page book- 

"FORGING AHEAD IN BUSINESS," and also a 
copy of "HOW TO PREPARE AN ENGINEERING 
REPORT," both without cost. 

Name 

Business Address 

individual sets, each of 100 mf may 
have to be used simultaneously. 

Any condenser, suitable to ope- 
rate with about 200 volt do and 
stand short-circuit discharges, will 
be found suitable. Dry or wax type 
condensers will not stand up. Oil 
or better still Pyranol condensers 
stand up very well. The battery 
may comprise 2 to 4 individual con- 
denser units in parallel. 

Auxiliary condenser Co. This can 
be a paper condenser of 1 mfd for 
400 volt. Auxiliary condenser C. 
This can be a paper or mica con- 
denser of 1/100 mfd for 400 volt. Re- 
sistor R1 of 125,000 ohms and 2 

watts. Resistor R2 of 25,000 ohms 
and 2 watts. Resistor R3 of 1 meg- 
ohm and 2 watts use two 2 megohm 
resistors in parallel. There is high 
voltage across this resistor. Insulate 
the high potential end very well to 
prevent flash to other parts. Re- 
sistor R4 of 1 megohm and 2 watts. 
Resistor R5 of 1 megohm and 2 

watts. 
Kick-off transformer T2. This is 

a small, high ratio spark coil, such 
as used for the ignition of toy gaso- 
line motors on model airplanes or 
model racing cars. The high po- 
tential lead from this coil ends in a 
bare wire, wound 2 or 3 times 
around the discharge tube, free 
ending. The electro -static field 
within these turns ionizes the tube 
sufficiently to cause its flash -over. 

Discharge tube. This is a glass 
tube of about pencil diameter, with 
an electrode at each end. The tube 
may be straight some 10 inches 
long, or it may be bent into hairpin 
or spiral shape. The tube is kryp- 
ton or argon filled and will stand 
up for many thousand flashes. 
Suitable tubes are made by East- 
man, Lee Speedlite, General Radio 
(Strobolux) and others. 

High voltage cable to connect 
power box to light in reflector must 
be highly insulated. 

Charging time for this outfit is 
6 to 10 seconds, depending upon 
size of condenser "bank." Weight 
of a 50 mfd outfit is about 40 lbs. 

Photographic exposure time de- 
pends also upon total capacity of 
condenser bank. An outfit with 
100 mfd gives enough light to get a 
fully exposed negative on press film 
at 10 foot distance with lens closed 
to f:16 or f:22, which will give con- 
siderable depth of focus. 

The operator should always re- 
member and never lose sight of the 
fact that this is a high voltage de- 
vice. If carelessly handled it is 
capable of administering a danger- 
ous electric shock. 

REFLEX 
SPEAKERS 

now the accepted 

STANDARD 
for all 

WAR USE 

EVERY 
UNIVERSITY REFLEX 
the result of years of 
pioneering research and 
development. 

EVERY 
HIGH EFFICIENCY 

SPEAKER 
in University's extensive 
line of power speech re- 
producers has a vital 
part to play in the WAR 
program. 

REMEMBER 
University is now pro- 
ducing many special 
speakers for the Army, 
Navy Cr Signal Corps. 
Submit your special 
problem direct to the 
engineering dept. 

UNIVERSITY LABS., 225 VARICK ST., NYC 
.41imumns 

Wanted 

ELECTRICAL 
ENGINEER 

To supervise development 

and application of electri- 

cal and electronic controls 

for large midwest manu- 

facturer of industrial ma- 

chinery. A permanent posi- 

tion. Give age, experience, 

references, and salary ex- 

pected. Address replies to 

1454 Guildhall Building, 
Cleveland, Ohio. 
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... Here s How 
You Can Prepare for a 

Permanent RADIO JOB! 
CREI offers a proven plan for 
personal advancement for en- 
gineers of high calibre ... . 

Are you finding yourself in a routine job- 
a job that in ordinary times any other man 
could handle just as well as you? Today, radio 
JOBS are many-but radio CAREERS are few! 
Now Is the opportune time for you to equip 
yourself with the necessary technical training 
to qualify for a permanent engineering posi- 
tion with a sound future. 

CREI home study can prepare you for the 
opportunities that are available to every engi- 
neer who wants to take advantage of them. 
Our program of technical study will bring your 
knowledge up-to-date . . . help you in your 
daily activities, and develop your ability to 
cope with any radio problem ... and to make 
good in the important positions that lead to 
security and happiness! 

WRITE FOR DETAILS about 
CREI Home Study Courses 

If you are a professional radio- 
man and want to make more 
money-let us prove to you we 
have something you need to 
qualify for the BETTER 
career -job opportunities that 
can be yours. To help us in- 
telligently answer your in- 
quiry-PLEASE STATE BRIEFLY 
YOUR EDUCATION, RADIO EXPE- 
RIENCE AND PRESENT POSITION. Free Booklet Sent 

CAPITOL RADIO 
ENGINEERING INSTITUTE 
Dept. El -7, 3224 -16th St., N.W., WASHINGTON 10, D.C. 

RCO 

Rare Gases and Mixtures 

Airco Rare Ga 
of active gases. 
uniformly and 
available in 1 

containers. 
The individ 

many standard 
able both for 
perimental us 
can be supplie 

are pure and free 
res are blended 

coadately. They are 
glass or pyrex 

dl gases as well as 
mixtures are avail- 

uction and ex- 
pecial mixtures 
meet any need. 

AIR REDUCTION 
G / Office: 60 E. 42nd ST., NEW YORK, N. Y. 

ELECTRONIC AIDS IN 
BIOLOGICAL SCIENCES 

(Continued front page 66) 

heart volume, and the beats per 
minute. To check this principle, an 
elaborate electronic system has 
been devised with numerous pickup 
devices each equipped with two or 
more electronic differentiating cir- 
cuits. This permits not only the 
principle effect being studied but 
the first and second derivatives of 
the amplitude variations can be de- 
termined. Simultaneous records of 
many functions are possible, such 
as: verbal reaction time, verbal en- 
ergy output, eye movement, and 
blink count, facial expression, 
sweating in left palm, tremors of 
left finger and cardiac activity. The 
amplitude records together with 
their first and second derivative 
curves give 17 simultaneous records. 
This setup fairly outdoes the type - 
tests usually accorded some elabo- 
rate machinery! 

Blood pressure recording 
An instrument that continuously 

measures and records the blood 
pressure is known as a hemadyna- 
mometer. Methods vary but the 
principle of measurement generally 
utilizes the pneumatic arm bandage 
wherein either the fluctuations in 
pressure or' else the points where 
that pressure exceeds a pre -estab- 
lished limit are amplified and re- 
corded. A type of differential pres- 
sure unit of a type that indicates 
when air pressure exceeds a definite 
limit has a steel diaphragm free to 
move near the poles of an electro- 
magnet, somewhat like a telephone 
receiver with an unclamped dia- 
phragm. The spaces on each side 
of the diaphragm are connected to 
the unknown pressure system and 
a source of adjustable air pressure. 
Whenever the pressure on one side 
increases to exceed that on the 
other the diaphragm moves and 
generates a surge in the electro- 
magnets. 

Flight personnel 
Electronic amplifiers and photo- 

cells have been applied to physio- 
logical studies dealing with the ef- 
fects of high altitudes on flyers. 

A photocell and its associated 
amplifier measures the light trans- 
mission factor of the skin, say that 
through an ear lobe. The amplified 
photocell currents are transferred 
to an automatic recorder along wit,D 
other data dealing with the flight 

TRANSFORMERS THAT 

FIGHT 

BATTLES 
AND 

BREAK 

PRODUCTION 

BOTTLE -NECKS 

On the battle fronts of the world Acme Trans- 
formers are giving a good account of themselves. 
If you, too, need transformers that are built to 
meet emergency performance beyond the require- 
ments of the application, then get in touch with 
Acme Electric transformer engineers. 

Sealed -case transformers for air -borne communi- 
cation equipment. These transformers success- 
fully withstand climatic and temperature condi- 
tions of the steaming tropics or the intense cold 
of the 40,000 ft. altitude. 

High voltage 
plate supply 

t r a nsformer 
for transmit- 
ter. 33,000 

volt, 1.8 am- 
pere secondary, 
230 volt, 60 
cycle primary. 

A manually operated full range 
stepless voltage control unit, 
from 0 ta 135 volt. Regulation 
accurate to within 4/10 volt 
adjustment. Not a resistance 
regulator, output voltage is in- 
dependert of load. Panel and 
portable types. Write for Bul- 
letin 150. 

THE ACME ELECTRIC & MFG. CO. 
65 WATER STREET CUBA, NEW YORK 
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RADIO and 
ELECTRONICS 

PARTS 

ii 

...AtYour 
"linger 

Tips 

ENCYC 

MA5IER 
LOPED" 

Yes sir, in this big 
catalog listing an out- 
standing selection of 
items which DALIS 
carries in stock - or 
"go -gets" in a hurry 
-you can locate the 
very parts you need. 

Try DALIS with those 
priority requirements - the dependable 
source of supply since 
1925, and the indis- 
pensable source today 
in getting hard -to -get 
radio and electronic 
parts and supplies 
PROMPTLY. 

Write on business 
stationery for your 
copy of our giant 
catalog and encyclo- 
pedia, FREE. 

H. L. DALIS, Inc. 
Distributors of 

RADIO 8 ELECTRONIC SUPPLIES 
17 Union Square New York, N. Y. 

Phones: ALgonquin 4.8112.3-4-5.6-7 

SERVICE 

conditions at the same time. This 
principle utilizes the principle that 
the amount of CO2 absorbed when 
excessive, produces marked changes 
in the opacity of the cartilage. 
(Editor's note: This is the first of two 
installments devoted to the use of 
modern electronic devices in medical 
diagnosis and treatment. The second 
will appear in a later issue). 

PRESS WIRELESS 
(Continued from page 71) 

mitters are to be thrown on the air 
at an exact time. When that sec- 
ond appears a signal indicates to 
the operator to start sending, the 
engineer at the transmitter, not 
knowing where his signals are go- 
ing unless he chooses to plug in. 
Practically all of the 26 transmit- 
ters are "on the air" at all times 
and are constantly being regrouped 
and reallotted to different channels 
at all times of the day and night. 

Make own equipment 
The design of the transmitting 

equipment is based on intensive re- 
search and long experience. The 
equipment has capacity for con- 
tinuous, high speed traffic loads, 
day after day, without breakdown 
and has proven sound under all 
conditions of wet, humid tropic 
heat or cutting Arctic cold. In or- 
der to cope with the increasing 
problems appearing from time to 
time and to meet the rigid require- 
ments of the military service of the 
government, a Research Depart- 
ment was organized in 1938 under 
the direction of P. D. Zurian, vice- 
president in charge of engineering. 

A number of patents have re- 
sulted from this activity and spe- 
cially designed water cooling equip- 
ment for high power transmitter 
use in tropical countries has been 
developed. 

This department also conceived 
and developed the anti -fade device 
used by the Byrd Antarctic Expedi- 
tion for sending all its radio photo- 
graphs from Little America to the 
United States. An improved, simi- 
lar device is now used on all Press 
Wireless radio -photo circuits. The 
Federal Radio Commission in 1929 
licensed the company 40 radio fre- 
quencies between 4,000 and 20,000 
cycles, but has since transferred 
eleven of these frequencies for mili- 
tary use during the war. 

Numerous devices have been per- 
fected for the simultaneous use of 
one licensed frequency for two 
radio -telegraph channels and one 
radio -telephone channel. 

Owing to the highly secretive 
character of all the methods and 
apparatus used it is not possible to 
disclose the various circuits and 
other highly interesting data which 
represents the vast research and 
development carried on under the 
leadership of Joseph Pierson, presi- 
dent and general manager. From 
its beginning the company has been 
obliged to make its own equipment 
and every transmitter used has 
been made, or extensively remod- 
eled, in its own plant. 

FOOD PRODUCT 
IRRADIATION 

(Continued from page 75) 

Equipment for the fluoroscopic 
examination of various food prod- 
ucts has been rather widely em- 
ployed, even though the first ap- 
plications date back only a very 
few years. In view of the count- 
less applications of X-ray as a 
check on product quality, on un- 
wanted inclusions, and on the cor- 
rect filling of containers, it is no 
great stretch of the imagination to 
look forward to the day when this 
type of consumer protection may 
be required by law for many of the 

"ZOPHAR 
QUALITY 

GOES 

FAR" 

ZOPHAR WAXES 
meet rigid tests 

The strict specifications of the Navy, Army and Air 
force for communications equipment, call for the best 
and most carefullyy manufactured products. 

ZOPHAR waxes and compounds are satisfying these 
rigid tests. We shall be glad to coope- 
rate with you in solving your problems 
in potting, impregating or insulating 
waxes and invite your inquiries. 

ZOPHAR MILLS, Inc. 
Founded 1846 

128-131 26th Street .. Brooklyn, N. Y. 
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ARE YOU THE MAN? 
A newly established company, 
amply financed and headed by 
competent, experienced execu- 

tives, has an opening for a 

Chief Engineer 
The first product to be manufactured 

will be resistors, to be followed by kindred 
products. 

There is an exceptional opportunity 
for the right man' with the proper quali- 
fications; a knowledge of radio circuits is 

essential. The financial inducements are 
unusually attractive, and there is no limit 
to the possibilities for growth and ex- 
pansion as the company progresses. This 
is not a job; it is a chance for a perma- 
nent connection with unlimited postwar 
potentialities. 

The factory is located in the middle 
west, a thriving small town just a few 
hours from a large city. Applicants should 
be draft -exempt. Send complete informa- 
tion, including photograph, with the as- 
surance that applications will be held in 
strictest confidence. 

e 

Box 74, ELECTRONIC INDUSTRIES 

480 Lexington Avenue 
New York, 17, New York 

GNA N A M E RACK 
S set NO 

Was 
tee PLATES 

SCALES, GAUGES, 
CALCULATORS, 

CHARTS, DIALS, ETC. 

SPAULDING 
MOSS CO. 

IlfNANNLINST 
ON NASS 

Impervious to moisture, grease, 
oils, acids, alkalis. 
Printing guaranteed not to wash 
or rub off. 
Non -inflammable, non -corrosive 
plastic. 
Printed and laminated vinylite and 
cellulose acetate. 

SAMPLES AND ESTIMATES GLADLY SUPPLIED ON REQUEST 
WRITE DEPARTMENT E. I. 

THE HOPP PRESS, INC. 
PRINTING - FABRICATING - FORMING 

460 W. 34th STREET, N. Y. C. 
IBNEG ,OG7 

food processing and packing indus- 
tries. 

Future developments may point 
towards two other important appli- 
cations of X-radiation to foods. 
First, experimental work has been 
done on bombardment of various 
plants to kill bacteria, and on 
meats, particularly on pork, with 
the object of destroying trichinosis 
germs. Second, X-radiation seems 
to have certain as yet unpredict- 
able effects on the genetics of 
plants whose seeds have been sub- 
jected to bombardment. Experi- 
ments with "million volt" equip- 
ment are now under way, and we 
may perhaps expect to find X-rays 
providing us with bigger and bet- 
ter fruits and vegetables. 

Savings effected 
Where the X-ray fluoroscopic ex- 

amination is to determine inner 
quality of the product itself, equip- 
ment may quickly pay for itself. In 
the classic example, when the Cali- 
fornia Fruit Growers Exchange in- 
stalled three fluoroscopic units in 
its Santa Ana, California, plant at 
a cost of approximately $10,000, the 
first year of their operation saved 
$60,000 worth of oranges which 
otherwise could not have been sep- 
arated from bad fruit and would 
have been discarded. 

CERAMIC CONDENSERS 
(Continued from page 82) 

be measured at several tempera- 
tures over the operating range, and 
if the temperature increments are 
small, substantially the same in- 
formation can be obtained more 
rapidly. However, even in this case 
the measurement technique and 
computations are too laborious 
when it is desired to determine only 
whether the values are within cer- 
tain predetermined limits. 

Sensitivity factor 
On the other hand, using the 

method of sensitivity factor, the 
measurement consists essentially in 
determining if the capacitance re- 
mains within easily determined 
limits as the temperature is 
changed. Even though the limits 
change with temperature (S x At), 
they are symmetrical about a nom- 
inal value. Thus it would be feas- 
ible, using a comparison type of 
measuring circuit, to change the 
reference capacitance in accord- 
ance with the temperature and 
nominal sensitivity desired. The 
limits on capacitance change would 
then be symmetrical about zero 
when referred to the reference ca- 

* Yes sir, you see them everywhere- 
those green - colored special - inorganic - 
cement -coated power resistors. But more 
particularly in severe -service radio and 
electronic assemblies, fine instruments, 
transmitters, power supplies. 

Greenohms can take an awful beating. 
Even when seriously overloaded - red 
hot-they won't burn out, flake, peel, 
crack. Standard units: 10 and 20 watts 
fixed; adjustable, up to 200 watts. 

Remember, only Clarostat makes 
Greenohms. 

* 744£ Clwc AGGen . . . 

CLAROSTAT MFG. CO., Inc. 285.7 N. 6th St., Brooklyn, N. Y. 
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1'I r. 

WE OFFER 

QUICK 
DELIVERY 
FROM STOCK! 

Purchasing Agent! 
ARE YOU 

ON THE SPOT? 
LET US ASSIST YOU 

WITH THE 

PROCUREMENT OF 

RADIO PARTS 
TUBES 

ELECTRONIC 
EQUIPMENT 

SEND FOR 
THIS 

FREE 
BOOK! 

Our 800 page Buying 
Guide lists countless 
thousands of standard 
and "hard -to- get" 
radio and electronic 
items-most of which 
we carry in stock! 
Send for it today if 
you are actively en- 
gaged in purchasing, specifying or expediting for 
the war effort. Address Box X-7. 

New York's Oldest Radio Supply House - TELEPHONE BARCLAY 7-1840 - 

Nrrr 

MiADIO CO. 
21E2W 

OKN, NTY . 

WHAT 
IS THE 

STANDARD 

ATTENUATOR? 

: .,,,. 

RIATEN 
VARIABLE ATTENUATORS 

CINEMA ENGINEERING CO. 
1508 WEST VERDUGO AVENUE 

BURBANK, CALIFORNIA 

Send for our new Catalogue, 
listing the largest variety of 
attenuators ever compiled. 

pacitance. Another factor worthy 
of mention is that each reading of 
capacitance constitutes all the data 
and computation necessary to de- 
termine whether the compensation 
is within limits at that tempera- 
ture; it is not necessary to take 
two readings, as in the case of 
temperature coefficient measure- 
ment, to determine the character- 
istics of the condenser at one tem- 
perature. 

Because the curvature of all the 
materials investigated to date in 
the titania-alkaline earth series is 
positive, it is possible to reduce the 
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measurement time considerably by 
considering only the worst cases. 
Reference to any of the curves pre- 
sented reveals that at the extremes 
of the operating range, namely 
-40°C and +85°C this condition 
obtains. Thus if the capacitance 
change of the compensator is with- 
in the allowable limits at the ex- 
treme temperatures, it can be as- 
sumed safely that it will also be 
within limits at any intermediate 
points. From only three measure- 
ments, one at 25°C, another at 
-40°C and the last at 85°C, it is 
possible to determine the perform- 
ance of the condenser. 

This can be carried one step fur- 
ther, because of the uniformity of 

the characteristic. It is highly de- 
sirable to eliminate the measure- 
ment at -40°C because of the dif- 
ficulty encountered. Usually the 
measurements at this temperature 
are less reliable than those at ele- 
vated temperatures because of con- 
densation and other effects. If 
only two measurements are taken, 
one at 25°C and the second at 85°C, 
it is possible to determine whether 
the capacity change will be within 
limits at -40°C using general data 
similar to those shown on Figs. 11 

through 14. From only two meas- 
urements, therefore, the complete 
behavior of the material can be 
specified to a good degree of ac- 
curacy. It will be analogous to ob- 
taining two readings on a condenser 
whose capacitance change with 
temperature is linear and connect- 
ing the points with a straight line, 
except that in the case of ceramic 
compensators, the points are con- 
nected by a curve of known curva- 
ture. 

It is believed that this method 
of specifying the effect of tempera- 
ture on the capacity of the titania- 
alkaline earth series of dielectric 
materials presents the desired in- 
formation in a form that is readily 
usable, and permits rapid testing 
and verifying of the suitability of 
a condenser for a specific applica- 
tion. 

SIGNAL GENERATOR 
CHARACTERISTICS 

(Continued from page 86) 

ments of a 16C attenuator which is 
constructed in four sections care- 
fully shielded from each other. The 
series and shunt resistors of the 
network are wire wound in a non - 
inductive manner. 

This construction may be con- 
trasted to the 18C attenuator shown 
in Fig. 5 in which the resistors are 
of the ceramic covered carbon type 
having low inductance. These re- 
sistors are practically buried in a 
solid aluminum block to avoid cou- 
pling and common ground currents. 

Although the electrical values as 
well as physical characteristics of 
these two attenuators are widely 
different, careful design to provide 
a reduction of ten to one in each 
successive step gives the same an- 
swer for 1 microvolt at 20 mega- 
cycles without modulation. The 
starting point or high level of 100,- 
000 microvolts is established in each 
case by direct reading with a spe- 
cial VTVM. 

An interesting application of two 
attenuators of the type shown in 
Fig. 5 is employed in the Model 40A. 

188 ELECTRONIC INDUSTRIES July, 1943 

www.americanradiohistory.com



MICO 
ENGRAVER 

For lettering panels of steel, aluminum, 
brass, or bakelite, or for marking fin- 

ished apparatus. 
A sturdy machine for routine produc- 

tion as well as occasional engraving. 
Attachments increase its versatility to 

include large work on flat or curved sur- 
faces. 

Excellent engraving can be produced 
by an inexperienced operator. 
Prompt delivery. Catalogue on request. 

Priced from $115 with Type 

Mico Instrument Co. 
84 TROWBRIDGE ST. 
CAMBRIDGE, MASS. 

t 

4 

have you 

sent for 

your SHURE 

REACTANCE 

SLIDE RULE? 

Thousands of engi- 
neers and technicians 
find the Shure Reac- 

tance Slide Rule help- 

ful in radio computa- 
tions. Simplifies prob- 
lems in resonant fre- 

quencies, circuits, 
inductances, conden- 
sers. Range 5 cycles 

per sec. to 10,000 

megacycles. Complete 
with instructions. 
Send 10c in coin to 

cover handling. 

SHURE BROTHERS 
223 W. Huron St., Chicago 
Dept. 174 K 

Designers and Manu- 
facturers of Microphones 
and Acoustic Devices SHURE 

MI(ROPHOM[R 

Because the maximum output here 
is greater, more attenuation is re- 
quired than can be obtained in a 
single unit without common cou- 
pling. Therefore two units are used 
in cascade and a unique form of 
interlocking controls which can be 
seen in the photograph Fig. 3 main- 
tains proper relationship between 
the two units. The two controls are 
in the form of dials placed one 
above the other, with an arc cut out 
of each which permits turning of 
one only when the other is in a 
certain position. 

Inductive potentiometer 
The diode assembly employed in 

the 18C is shown in Fig. 6 which 
also shows the silver ribbon induc- 
tive potentiometer. This potentio- 
meter is calibrated to show contin- 
uous variation of output levels be- 
tween the decade steps. 

The diode is a 955 tube with grid 
and plate tied together and is ad- 
justed and frequency corrected to 
indicate the actual output at the 
end of the transmission line. Hav- 
ing established this output with the 
normal 30 ohm termination the ef- 
fect of additional loading should be 
considered by reference to the 
curve, Fig. 2. As most ultra -high 
frequency receivers are designed to 
operate with a transmission line be- 
tween the antenna and receiver it 
appears desirable to include a sec- 
tion of such transmission line in re- 
ceiver measurements. 

Voltage source 
The signal generator then re- 

places the antenna as a voltage 
source and as such should have 
similar characteristics. In the case 
of a co -axial transmission line the 
outer sheath of which is grounded 
the procedure outlined previously is 
indicated. In other words, consid- 
ering a 75 ohm line an additional 
75 ohms may be inserted between 
the generator and input to the 
cable as shown in Fig. 7. The load- 
ing on the signal generator is then 
150 ohms and the voltage applied 
to the line is one-half that indi- 
cated after the load correction (Fig. 
2) is applied. This arrangement has 
the additional desirable feature of 
placing more nearly the proper 
loading on the input circuit to the 
receiver. 

In the case of a dual line bal- 
anced to ground the signal may be 
applied in a like manner between 
one side of the line and ground. 
Specifications for such tests usually 
allow a factor of 1.41 to be applied 
over and above the balanced volt - 
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THERMATITE TREATED 

THERMADOR 
TRANSFORMERS 

Thermador Transformers are 
Thermatite treated to with- 
stand extreme temperatures 
and humidity-arid or moist 
heat-dry or damp cold do 
not hamper their efficiency. 
Thermatite is the name of a 
process of accurate heat con- 
trolled vacuum impregnation 
developed and improved over 
a period of ten years. 

Thermador also manufactures built-in Electric 
Heaters, Electric Ranges, Electric Water Heaters. 

THERMADOR 
Electrical Manufacturing Co. 
3119 S. Riverside, Los Angeles 

Severe Leagkea Ahead. 
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age requirements so that equal volt- 
age appears across the first reso- 
nant circuit. The amount of signal 
applied must of course take care of 
the energy absorbed by the other 
side of the balanced line which is 
terminated in its characteristic im- 
pedance to maintain symmetry. 

With a knowledge of the charac- 
teristics of the signal generator and 
a correct analysis of output load 
plus an allowance for modulation 
we may readily account for seeming 
discrepancies and our faith in the 
instruments rises accordingly. 

WHO WILL DIS- 
TRIBUTE SUPPLIES 

(Continued from page 91) 
gressiveness, vision and courage of 
the present set-up. 

M. Oberst, manager of The Eu- 
gene Wile Company, 10 South 
Tenth Street, Philadelphia, ex- 
presses an optimistic view of the 
future and a gradual letting down 
of government restrictions, but 
raises the question as to what the 
tens of thousands of boys, now in 
the service, who have newly been 
instructed in radar and other radio 
equipment, are going to do after 
the war is over. Will this sudden 
influx of talent and ambition flood 
the market with new electronic ser- 

vice shops or have a tendency to 
establish a large number of irre- 
sponsible gyp shops or merchants? 

Can cope 

A. J. Slap of Raymond Rosen, 
Inc., at 32nd and Chestnut Streets, 
Philadelphia distributors for RCA 
and other electronic equipment 
sees a continuation of the present 
standard of radio merchandising, 
pointing out that no one can pre- 
dict what the future may dictate in 
the way of changes. But no mat- 
ter what happens, those already in 
the business, with their wide ex- 
perience and clientele, will best be 
able to cope with the changing 
world of electronic merchandising. 

M. Radiman, general manager, 
J. E. Wagenseller, chief engineer, 
N. O. Radiman, publicity director 
and Louis Herbach, founder, all 
connected with the progressive firm 
of Herbach & Radiman, located at 
522 Market Street, Philadelphia, 
look forward to a vast expansion in 
the electronic industry. They re- 
port that other industries, as they 
gradually incorporate newly in- 
vented electronic devices applicable 
to their operations, quickly turn to 
the old established radio houses for 
their supplies, advice and service- 

ing. As a result, their own business 
has expanded way beyond the con- 
fines of supplying parts to service 
men, amateurs and radio dealers. 

New types of customers 
Included in the rapidly extend- 

ing types of new business is the 
field of education, college experi- 
mental laboratories, steamship 
lines, oil companies and surgical - 
instrument houses, all of whom are 
in some way or other employing or 
experimenting with new electronic 
devices. Members of this firm ex- 
pect that 16 -mm. sound -on -film 
recordings for home reproduction 
of music, which is now in an ad- 
vanced and simplified form, will 
ultimately follow alongside the cus- 
tomary disc recording, and in some 
forms of reproduction, possibly 
supplant it. 

Jerry Mathis and George F. Hall 
of the Consolidated Radio Com- 
pany, 612 Arch Street, are keenly 
alive to every changing condition 
and are ready for any emergency 
or change that may occur at the 
termination of the war. They think 
future merchandising or servicing 
will not be greatly different and 
will be solved and handled satis- 
factorily by those radio firms now 

AND 
BLSCTRONI 

DEVICE 

1012-1014 McGee St. Kansas City, Missouri 

CRYSTALS BY 

3 'r211 
Thousands of vital transmitting installations rely on the ac- 
curacy and dependability of Hipower Precision Crystal units. 
With recently enlarged facilities, Hipower is maintaining 
greatly Increased production for all Important services. 
When essential demand begins to return to normal, 
Hipower will be glad to help with your crystal needs. 

HIPOWER CRYSTAL COMPANY 
Sales Division -205 W. Wacker Drive, Chicago 
Factory -2035 Charleston St., Chicago, Illinois 

RADIO OR ELECTRICAL 
ENGINEER WANTED 

EQUIPMENT AND CIRCUIT DEVELOPMENT WORK 

Capacitor manufacturer located in New Bedford, Mass., wants 
an electrical or radio engineer-man or woman-for equipment 
and circuit development work. Permanent post-war future for 
right person. This firm has excellent laboratory facilities and is 

a leader in its field. Applicant should be college graduate with 
degree-or equivalent experience-in radio engineering or 
electrical engineering. 
Interview in Boston, New Bedford or New York, can be arranged. 
Traveling expenses paid to place of interview. 

Write fully, giving age, education, experience, etc. 

Address Box 87, care of Electronic Industries, 

480 Lexington Avenue New York 17, N. Y. 

BUY 
U. S. WAR SAVINGS 

BONDS and STAMPS 
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JONES 
BARRIER STRIPS 

SOLVE MOST TERMINAL 
PROBLEMS 

A compact. sturdy terminal strip with 
Bakelite Barriers that provide maxi- 
mum metal to metal spacing and pre- 
vent direct shorts from frayed wires 
at terminals. 

6 SIZES 
cover every requirement. From 7/4" 
wide and 13/32" high with 5-40 screws 
to 2,a" wide and 1V," high with 
1/4"-28 screws. 
Jones Barrier Strips will Improve as 
well as simplify your electrical intra - 
connecting problems. Write today for 
catalog and prices. 

HOWARD B. JONES 
2300 WABANSIA AVENUE, 

CHICAGO ILLINOIS 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC WORK 

From that mighty mite 

the Drake No. 400 to the high- 
speed production "honey" 

the Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
"just right" for the job. 

Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

SEE 

YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE. CHICAGO, ILL. 

in the business. It is a matter of con- 
jecture what will happen, if there 
is a sudden cessation of the war, 
and if millions of tubes or equip- 
ment are dumped on the market. 

Aaron Lippman, the New Jersey dis- 
tributor who proposed the new Elec- 
tronic title (NEDA) for the former 
National Radio Distributors Association 

The future of the parts jobber, 
according to one school of distribu- 
tor thinking depends not so much 
upon what the jobber may do now 
or later, but more upon what cer- 
tain government agencies will op- 
erate-or how they will curb future 
activities. Meanwhile the parts 
jobbers, as a whole, are now doing 
the best they can, as they watch for 
any new move made by forces be- 
yond their control. And whatever 
those moves may be they will be 
met and solved quickly. 

Extend present methods 
A. N. Kass, manager of The 

Radio Electric Service, located at 
the corner of 7th and Arch Streets 
in Philadelphia, one of the largest 
radio distributors in that territory, 
is optimistic about the future of 
electronic merchandising possibil- 
ities. His company's business 
throughout the war period has ad- 
vanced to satisfactory proportions 
and is now limited only by the 
number of priority orders that its 
customers can obtain. Its radio 
business has now spread into many 
other channels and types of outlets 
besides radio communications. Mr. 
Kass sees no new or better way of 
handling future merchandising of 
radio -electronic parts and servicing 
than the present methods. 

PRECISION PARTS 

THEIR END -USE 
IS A SECRET 

A story of amazing accuracy of American 
instruments will come out of this war. It 
can't be told yet because there are still a 
lot of surprises in store for Herr Hitler and 
his gang of bandits. There is no secret, 
though, back of the amazing precision 
work that has made this accuracy possible. 

.. ten times as fast .. . 

These small, army, instrument parts are 
typical. Each is centerless ground to within 
tolerances of .0002". Concentricity between 
diameters is held to limits of ten thou- 
sandths. Some of them call for definite 
radius requirements where the shank 
meets the head. Others must have no 
radius at all. And there is another very 
important requirement-they must be 
turned out by the thousands. 

Ace is a pioneer in this ever-increasing 
accuracy which World War II has taught 
to mass production. Management "know- 
how" and modern equipment are turning 
out tolerances as close as .0001", and fin- 
ishes which a speck of dust or a warm hand 
distorts-and doing it ten times as fast as 
ever before. Ace iá a dependable source for 
volume production of Bar Stock, Shafts, 
Studs, Pins, Punches, Taper Pins and 
parts. Diameters may be as small as .020" 
or as large as 6". Capacity is available for 
your Centerless Grinding requirements. If 
you have any grinding problems send us a 
sample, sketch, or blueprint for quotation. 

This new booklet describes the facilities 
available at Ace for the machining, as- 
sembling and heat treating of small parts. 
A copy will be gladly sent upon request. 

ACE 

MANUFACTURING 

CORPORATION 

for Precision Parts 

1299 E. ERIE AVE., PHILADELPHIA 24, PA. 
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for credit where credit is due 
With a brief departure from our customary advertising message, we 

salute the men and women of our laboratory and our factory. Work 
clothes are their uniforms. 

Their diligent efforts have enabled us to produce the most complete line 
of precision attenuators in the world ... in sufficient quantities. They 
know, and we of the management know, there's only one job that really 
is important . .. production ! 

Ordering standard components and equipment may facilitate deliveries 

THE DAMEN COMPANY 
158 SUMMIT STREET NEWARK, NEW JERSEY 
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Where was RCA on the night of January 2, 1940? 

January 2, 1940 - 23 months and 5 days 

before Pearl Harbor - where was RCA on that night? 
It was at the point of launching a 

peace -time program that was to be recognized 

eventua'ly as an important military measure. For that 
program was one of simplification. 

It was called the RCA Preferred Type Tube 

Program and was inaugurated because the several hundred 

different tube types then in existence resulted 

in short, uneconomical manufacturing runs, complex problems 

of warehousing and replacements, and other 

inefficiencies which made it impossible to give 
the ultimate customer the maximum of dependable service 

and the greatest value for his money. 

With the advent of war, the government recognized 
the advantages of such a program and 
issued an "Army -Navy Preferred List of Tube Types." 
The latest revision of this list is dated March 1, 1943. 

We will be glad to send you a copy on request. 

The urgent requirements of war 
are proving the worth of this program in releasing 
for other purposes the large quantities 
of materials ordinarily tied up in many types and styles of tubes. 
Also, the principle of Preferred Type Tubes 

is proving a blessing on the fighting fronts- 
where vital replacements can be expedited 
for equipment designed to use standard types of tubes. 

Buy United States War Bonds and Stamps * 

RCA 

ELECTRON 
TUBES 

RCA VICTOR DIVISION RADIO CORPORATION OF AMERICA 

CAMDEN, N. J. 

TUBE RECOMMENDATIONS 

FOR POST-WAR DEVELOPMENTS 
The advantages of the Preferred Type Tube Program are 
so far-reaching that it is only logical to assume that we 
will continue the program after the war. Our applications 
engineers will be glad to consult with equipment manu- 
facturers concerning the tube types most likely to be on our 
list of, post-war p ft [ed> ` <t 
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