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MULTI -CHANNEL 

FILTERS BY... 
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300 500 1000 2000 3000 
FREQUENCY 
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Multi -Channel Filters lend themselves to remote control apparatus employing frequency selection. The unit 
illustrated is a five channel band pass filter of the interstage type with the inputs in parallel and 5 sep- 
arate output channels designed to feed into open grids. This circuit arrangement provides a 2:1 stepup 
ratio, with a band pass attenuation of approximately 30 DB per half octave. The dimensions of this unit 
in its hermetically sealed case are 21/2" x 3" x 6". Filters of this type can be supplied for any group 
of band pass frequencies from 200 to 7000 cycles. 

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

150 VARICK STREET NEW YORK 13, N. y. 

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

i 

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. 

t. Type OD Capacitor (illustrated below) is manufactured in the careful Tobe 
way. Mineral oil impregnated and filled, in a streamlined drawn container, 
hermetically sealed. Designed for operation under a wide temperature range. Why not place your capacitor problems before Tobe engineers? Inquiries 
receive prompt, intelligent service. 

LONG LIFE 
ASSURED 

C` 
.l, ti ti 

ti 

SPECIFICATIONS-TYPE OD* CAPACITOR 
RATINGS: 

600 VDC Single Units .05, 0.1, .25 Mfd. 
Dual Units .05, 0.1 ' " 
Triple Units .05, 0.1 

1,000 VDC Single Units .05, 0.1 Mfd. 
Dual Units .05, 0.1 
Triple Units .05 ' 

STANDARD CAPACITANCE TOLERANCE-plus or minus 20.%' 
TEST VOLTAGE-twice DC rating 
GROUND TEST -2,500 Volts DC 
OPERATING TEMPERATURE -550 F. to 185° F. 
SHUNT RESISTANCE: 

.05 to 0.1 Mfd.-20,000 Megohms 

.25 Mfd. -12,000 Megohms 
POWER FACTOR -1,000 cycles-.002 to .005 
CONTAINER SIZE: 

Width 9/16", length 1-11/16", height 1-17/32" 
MOUNTING HOLE CENTERS -2-1/8 

Illustration shows capacitor with bottom terminals. Capacitors also available with top terminals. 
*Data sheets showing complete code number for units having a specific capacitance value and volt- 

age ratings available on request. **Other tolerances available. 
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a small part in victory 
TODAY 

a big part in industry 
TOMORROW 
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Not afraid of GHOSTS 

0; 

REG. U. S. PAT. OFF. 

TRACING CLOTH 

IT,s.moisture-proofing 

that makes PHOENIX Tracing Cloth 

resist damp hands and arms., It will even stand up to ten 

minutes immersion in water. That's why it's proof against 

moisture ghosts - the ghosts that haunt prints made from 

tracing cloths that show perspiration stains. 

Besides, PHOENIX is smudge ghost -proof. You can use 

harder pencils and still get solid, opaque lines. They'll smudge 

less. 

And erasure ghost -proof too. Erasing leaves less scars on 

PHOENIX. Redrawn pencil lines are smooth. Ink won't feather. 

For the full story and a sample, write on your letterhead to 

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

KEUFFEL & 
1867ESSER 

CO. 
EST. 

Drafting, Reproduction, Surveying Equipment 
and Materials. Slide Rules. Measuring Taper. 

CH*ICAGO NEW YORK HOBOKEN . DETROIT 
ST. LOUIS SAN FRANCISCO LOS ANGELES MONTREAL 
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WESTINGHOUSE ELECTRONIC TUBES . . . DOING A JOB ON 

11 

.yt 
Nair 

QUICK LOCAL SERVICE 
ON INDUSTRIAL ELECTRONIC TUBES 

Looking ahead to continued development of electronic 
equipment in industry, postwar, we now have a plan to 
make Westinghouse Electronic Tubes quickly and easily 
available. Stocks of the most widely used tubes are now 
available through Westinghouse Electronic Tube Dis- 
tributors and Westinghouse District Warehouses. As 
rapidly as possible additional types will be added to local 
stocks to make a complete line of Quality Controlled 
Westinghouse Electronic Tubes available to everyone. 

4 
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EVERY FRONT, IN EVERY BATTLE, IN EVERY WAR INDUSTRY 

WOULD ,GIVE .THEIR 
EYE-TEETH TO KNOW 

u u í 
Secret weapon of American war industry is surely the electronic tube. It has 

revolutionized industrial and manufacturing methods, brought about startling new 

production techniques ... many of them well kept secrets that enemy agents would 

give their eye teeth to know. As a major 'supplier of electronic tubes, Westinghouse is 

proud to be sharing in this still secret, but tremendously vital "electronic revolution." 

To meet the enormous demands for Westinghouse Electronic Tubes-from the armed 
forces as well as war industry, we've increased floor space 20 times, trained 28 new 

workers for each one formerly employed, multiplied output 30 times! And now we're 
not only meeting time and quality musts on all Government contracts-we're also 
continuing to supply the heavy demands of war industry. Your nearest Westinghouse 
Office or Distributor will be glad to receive your inquiries for Westinghouse 

Tubes. Westinghouse Electric & manufacturing Company, Bloomfield, N. J. 

We s In house 
PLANTS IN 25 CITIES OFFICES EVERYWHERE 

az,(ad 

Er- 

II 1 

WESTINGHOUSE PRESENTS: John Charles Thomas-Sunday 2:30 EWT-NBC. Ted Malone-Monday Wednesday, Friday -1o:13 P. M., EWT-Blue Network. 

ELECTRONICS-September 1944 
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WATER AND 
AIR COOLED 

TRANSMITTING AND 
RECTIFYING TUBES 

Largest+ producer of electronic 
induction heating equipment, 

the INDUCTION HEATING 
CORPORATION utilizes AM- 

PEREX tubes for the "heart" 
of- its products. "Thermonic" 
set-ups, designed and devel- 
oped by this company, are 
giving efficient round-the- 
clock service in such appli- 
cations as brazing, anneal- 
ing, hardening, melting and 
forging. 

Used ever since the first 
"Thermonic" unit was mar- 

keted. AMPEREX tubes have 
"4 provided consistently satis- 

factory service in all as- 

signments. This, then, is 

another high endorsement 
for the performance of 
AMPEREX tubes. Con- 
sult an AMPEREX en- 
gineer for the solu- 
tion to your .present 
or peacet+imé 

problem. 

t. 

AMPERE\ ... fhe high performane, ~belt 

r 

AMPEREX ELECTRONIC CORPORATION 
79 WASHINGTON STREET 

BROOKLYN 1, -N.Y. EXPORT DIVISION: 13 EAST ANN.., RkE , NEW YORK 16, N.Y., CABLES: "ARLAB" 
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TYPE 
P5N 

SMALLE$T. PAPER 
CAPACITOR.,_ ; =:- 

yet foo%.` 

MOIST.UREPROOF 

FEATURES 

1. Bakelite Resinoid Ends. Lead wire cannot 

pull out, even under hot conditions. 

2. Non -Inductive. 

3. Excellent Temperature Coefficient. 

4. Very high leakage Resistance. 

5. Fine Power -Factor. 

6. Range from 20 MMFD to .25 MFD. 

From 150 volts to 600 volts. 

7. Types P4N, P5N for 100% humidity opera- 

tion. 

S. Types P4, P5 for 95% humidity operation. 

Samples and price fist on Request 

BUY EXTRA WAR BONDS . 

'Til THE WAR IS OVER. Pat. 
Pend. 

ELE..CTRI.,CÓ. 
MFR'S OF, - 

CAPACITORS FOR EVERY REQUIREMEN;T 
3.4 HUBERT STREET NEW YORK, ''N. Y. 
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Instantaneous Panoramic Presentation Conditionst 

ELECTRONIC METERING 

for PRODUCTION TESTING 

SHERRON TEST UNITS 

r 
( ,0f l 

Fj 
1 

;4.'1 
'a 

' 

The Use of Cathode Ray 

Tubes in Modem; Test,:. 

Equipment Offers 5.Defi 

nite Advantages. 

1.- Faster - Surer Testing 

2. Greater Flexibility 

3. Greater Range 

4. Greater Sensitivity 

5. Reduction of Human Error 

This type of equipment is designed, developed and manufac- 
tured by Sherron to meet the given Customer's specifications. 

"Where the Ideal is the Standard, 
Sherron Test Units are.Standard Equipment. 

HERRON METALLIC CC1RP.. 
1201 Flushing Ave,. Brooklyn 6, N. Y. 

ELECTRONICS - September 1944 
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Research in Glass 
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WE mean it. The services of the world's 
largest glass research laboratory are 

yours for the asking. In its 75 years, Corning 
has developed more than 25,000 different 
glass formulae ... a vast storehouse of glass - 
making research and skill ready and able 
to help you no matter what your problem. 

At Corning, right now, more than 250 
planners, researchers, engineers and pro- 
duction men are constantly at work to make 
better glass for the radio tubes, X-ray bulbs, 
cathode ray tubes, resistor tubes and other 
glassware you need in your business. As a 

result, it is difficult to find any electronic 
glassware in use today that did not get its 
start at Corning. 
Actually, many of Corning's developments 
come properly under the head of "near 
miracles".Itwas only yesterday, for instance, 
that it became practical to solder metal 
to glass. But Corning Research did it. And 
today the Corning metallized bushing is 
performing an important job in the elec- 
tronic equipment of the industry's leading 
manufacturers ... a proven time and money 
saver. And we could quote a dozen other 
examples just as good. 
If you'd like to know more about what 
Corning knows about electronic glassware, 
we have a suggestion. Write today for a 
new booklet, "There Will Be More Glass 
Parts in Postwar Electronic Products". 
Please address the Electronic Sales Dept., E-9 
Bulb and Tubing Division, Corning Glass 
Works, Corning, New York. 

léctroñcc !slássware 
"PYREX" and "CORNING" are registered trade -marks of Corning Glass Works 

10 September 1944 - ELECTRONICS 
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A NEW COMPACT, SHOCK -PROOF 
IMPULSE -INITIATED TIMER 

WRITE aj the 
Struthers -Dunn 
Catalog and Relay - 
Timer Data book. 

For details on the 
Timer illustrated 
above, please specify 
Type PSEH-I. 

71.8% smaller than previous conventional units used for 
similar applications, Struthers -Dunn Type PSEH-1 impulse -initiated 
timer has the added advantages of rugged shock -proof construction, 
easily -accessible contacts, and dust -proof cover. Made in both AC 
and DC types, it operates the contacts at the end of a delay interval 
after power has been applied, or after receipt of.a momentary impulse 
from a push-button, limit switch, or other source. The adjustable tim- 
ing range is 20 -to -1. The mechanism is immediately recycling. A 
double -pole, double -throw auxiliary relay is built in to provide a 
variety of circuit arrangements common to, or isolated from the con- 
trol circuit. It can be supplied for AC operation on 110 V. 60 cycles 
or 25 cycles; 220 V. 60 cycles or 25 cycles; or for DC operation at 
any specified voltage from 6 to 120 volts. Size of a typical PSEH-1 
Timer is 31/2" x 3%" x 33/4". 

STRUTHERS-DUNN, Inc., 1321 Arch St., Philadelphia, Pa. 

DISTRICT ENGINEERING OFFICES: ATLANTA BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DALLAS DENVER DETROIT HARTFORD INDIANAPOLIS LOS ANGELES MINNEAPOLIS MONTREAL NEW YORK PITTSBURGH ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE TORONTO WASHINGTON 
ELECTRONICS - September 1944 
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HERE IS THE REVOLUTIONARY 

,.. 
Area of practical triode 
application before the 
G -E disk -seal, parallel - 
plane design. 

This new G -E disk -seal, paral- 

lel -plane design advances by 

MANY TIMES 
the power available at ultra- 

high frequencies for use in 

coming fields of electronics 

such as FM Radio and Tele- 

vision, Relaying, and Mobile 

Television. 

Tune in "The World Today" every 
evening except Sunday at 6:45 S.W.T. 
over CBS. On Sunday listen to the G -E 
"All Girl Orchestra" at 10 P.M. E.W.T. 
over NBC. 

1 
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LIGHTHOUSE TUBE 
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LIGHTHOUSE TUBE. 

kN EXAMPLE OF THE NEW DISK -SEAL, PARALLEL -PLANE 

IESIGN ORIGINATED BY GENERAL ELECTRIC 

Area of practical triode applica- 
tion opened up by the G -E 
disk -seal, parallel -plane design. 

ww 

THIS new tube is one of the most impor- 
tnt developments in electronic -tube 
1story - ranking with such other G -E 
E.ctronic firsts as the screen -grid tube, 
le high -vacuum tube, the nlercury- 
wor rectifier, and the thyratron. 
The new G -E disk -seal, parallel -plane 

J wig n --developed by engineers of the 
'E Electronics Laboratory - opens up 

ast new field of radio frequencies for 
actical .use. It extends the top fre- 
encies at which electronics engineers 

^t work ... thus reaching into hitherto 
t¡touched segments of the ultra -high 
ilquency spedr iin. 
Che advent of this extraordinary new 

de will make it possible to build greatly 
droved electronic devices for impor- 
at post-war applications. 
GATRON IS THE GENERIC NAME ASSIGNED TO ICS OF THIS DESIGN 

.ENERAL 

It will, for the first time, enable 
engineers to take advantage of high ' 

frequency channels that could not pre- 
viously be used to advantage. 

It will enable the relay transmitters 
of FM and television networks to func- 
tion at even higher frequencies than here- 
tofore anticipated and thus provide more 
communication channels. 

It is quite possible-in fact, probable - that ultimately a large "family" of 
lighthouse tubes will be available for 
dozens of applications in the radio, tele- 
vision, and industrial -electronics fields. 
Thus is added another G -E "first" to 
support the fact that - 
G. E. HAS MADE .MORE BASIC ELECTRONIC -TUBE 
DEVELOPMENTS THAN ANY OTHER MANUFACTURER 
For information on electronic tubes, write to 
Electronics Department, General Electric, Sche- nectady, New York. 

ELECTRIC 
171-C111870 

CATHODE 

.-ANODE CAP 

ANODE 

GRID 

1 
- HEATER 

CONSTRUCTION AND 
CHARACTER! STI CS 
The disk -seal, parallel -plane de- 
sign of the G -E megatron elim- 
inates the conventional type of 
grid, anode and cathode. In- 
stead of components being fitted around one another, they are 
constructed in simple, parallel 
planes or layers-with glass and 
metal fused together to provide 
a shock -proof construction. Thls 
design permits an extremely 

'compact over-all tube structure. 
For the first time, It makes 

'possible the use of new circuits with which yesterday's dreams 
ibecome today's realities. 

LCTRONICS - September 1944 
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Federal Cathodic Protectionhn 
Rectifier, Model FTR 5114-S. Output 20 am- ' 4- 
peres at 10 to 40 volts. Other sizes as required. 

...r 

on 
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"Leap -Frog" Corrosion damages underground 

pipes and cables. 

Pipes or other metal structures are in places 

electro -positive in relation to the soil and due 

to natural galvanic action corrosion results. 

Metal is taken away from one section of pipe 

and deposited somewhere else along the ex- 

posed pipe. 

By using Federal Cathodic Protection Recti- 

fiers, "Leap -Frog" corrosion is foiled. On con- 

stant guard is a direct current charge which 

cancels the harmful electrolytic corrosive ac- 

tion on oil, gas and water pipelines and under- 

ground cables. 

These Federal units have no moving parts, so 

they last indefinitely - with the absolute min- 

imum of attention. In desert heat or torrid 
dampness they keep on the job day and night. 

Proper engineering for the corrosion prob- 
lem at hand calls for the specialized 
consulting engineering service which 
is yours - when you look to Federal. 
Write today for full details. 

Federal Telephone and Rallo Aporátio# 
Newark 1, N. J. ° 

16 
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This new type Rotary Relay has achieved 
a high military performance record. Nt,w 
available for commercial use, it offers four 
advantages worthy óf your investigation. 

l.' IMPROVED METHOD OF OPERATION 
Contrary to Conventional Relays; it operates on a rotating bal- 
anced principle. The basic unit (center of photo) is a compact, 
two position driving mechanism providing up to 30 degrees 
clockwise or counter clockwise rotation from normal (power off) 
position. The shaft rotates one way under power and returns to 
normal position by spring action. 

L. WITHSTANDS EXTREME VIBRATION 
The rotating balanced mechanism makes it shock and vibration 
proof, under adverse conditions. 

3. WIDE RANGE OF APPLICATION 
The basic unit is adapted to operate wafer switches, switches in 
separate compartments. or special built-up switch application. 

1. COMPACT & RUGGED DESIGN 
The basic unit measures 2 t/º"xl t/z"x13/4". The relay 
structure is made of finest magnetic metal accurate- 
ly machined and properly. annealed. The coil is 
wound to exacting specifications and treated to 
withstand severe humidity and salt spray conditions. 
Each part proportioned in size for its specific func- 
tion . . . a powerful, rugged, space saving device. 

$Get Catalog E-9 
Illustrates t'RO-TROL'S" adapta- 
bility to unusual and varied relay 
applications. Complete specifica- 
tions and detail drawings. Also 
illustrates other Price Relays for 
Time Delays, Motor Starting, High 
Speed Keying, Antenna and Power 
Contactors. Write today for this 
Catalog. 

' 

iiu$KY' 

. . 

Pi/ / r " '' .FREDERICK. MARYLAND 
RELAYS, CONTROLS, AND; MAGNETIC DEVICESW,POR ELECfitONIC: i' INDUSIRIA( APPLICATION 
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Yesterday, WARD antennas were found on most of the 

peacetime automobiles, radios and portable radios. 

All of the manufacture of antennas and radar .equipment, of THE WARD PRODUCTS 

CORPORATION is, today, going entirely ío' the. war. effortapd.,kieipg used on all 

fighttpp_fronts. 
héjt'l.nowledge that is being:gained from - srnrne ffort will mean new 

,. 4:' {mproved products :In peacetime. 'I o' _ ' 'war Dlannin¢ includes - the 

use or` specifying of antennas, look to wt 

v 

it+ 

! 
J(I 

. * 1 

tHE WARD PRODUCTS CORPORATION 1523 E. 45TH STREET, CLEVELAND, OHIO 

t. 

l 

ti 

.ti 
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Control of all stages of production is the watch- 
word at Consolidated Radio Products Company. 
That is why Consolidated's products can be de- 
pended on for quality, high efficiency, consistent 
performance and long life. International acceptance 
is the result of such high standards of production. 

. "- 
.4.tectOkn1ii*c 9.f;rWee-4 

OLIDA DIO. "1' guetemos 
-1. .1.5.J.J. 3 5 .E ES ¿ .R1, ,T.,- . 

"'" H'I,C A é ; ILL. 

. 
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ATTENTION TO DETAIL ADDS UP 

TO DEPENDABLE PERFORMANCE 

,DeJUR 

POTENTIOMETERS 
TYPES 260, 275, 261, 276, 281, 291, 292, 296 
Twenty-five years of experience in the precision electrical in- 
strument field assure quality and dependability in DeJur po- 
tentiometers. We have created a wide variety of standard 
models for practically all applications. Special attention is 

paid to individual specifications. 

Winding strip is wound on a linen bakelite 
card which has been carefully sanded before 
winding. 
Windings are made of either Nichrome or 
Advance wire, depending upon the resistance 
of the card to be wound. 

The card, wrapped around a moulded phe- 
nolic base, is held in position by heavily 
plated brass nuts and bolts. 

The wiper, incorporating five contacts, is 
made of plated bronze, carefully buffed where 
electrical contact is made with the winding. 
Types 261, 276, 281, 292 and 296 incorpor- 
ate an "edge" type wiper for closer toler- 
ances. 

The shaft may be either bakelite, cold rolled 
steel suitably plated, or solid brass, depend- 
ing on whether the instrument Is to hove a 
live or dead shaft. 
The bushing which supports the shaft is made 
of precision machined brass. 

For ease of wiring installation, the selected 
terminal lugs are carefully tinned. 
In assembly, the cards are treated by dipping 
and baking to assure adhesion of the winding 
to the card; the entire unit is assembled to 
exacting specifications. 

. 

`A DEAR ENGINEER IS AVAILABLE FOR A DISCUSSION OF YOUR PRESENT OR POSTWAR APPLICATIONS 

De ut« o maco orporation 
MANUFACTURERS OF DeJUR METERS, RHEOSTATS, POTENTIOMETERS AND OTHER PRECISION ELECTRONIC COMPONENTS 

GENERAL OFFICE: NORTHERN BLVD. AT 45th ST., LONG ISLAND CITY 1, N. Y. 

SNELTOR FACTORY: SAeltoe, teat. (MOW SALES WIC': SAO alas Street West, Yoroll° 

J 

. ,I 

BUY MORE 

THAN BEFORE .. . 

KEEP "HOARDING" 
WAR BONDS 

20 
September 1944- ELECTRONICS 



='1 

MYCA1S 
íPATENT PENDING) 

nor 

FITS PERFECTLY Into 
High Frequency Design 

A.T last designers of tomorrow's high frequency 
apparatus have an improved type of glass -bonded 
mica insulation to specify where new advance- 
ments in low -loss characteristics are desired, as in 
ultra high frequency applications. 

Just as the original MYCALEX was a vast im- 
provement over other ceramics, so the new MYCALEX 400 is 
a comparable advancement over all early forms of glass - 
bonded mica. 

MYCALEX 400 meets government specifications for L-4 
characteristics, by virtue of its pronounced low -loss factor 
of 0.013 at 1 megacycle, and its surface resistivity of 300,000 
megohms. Its power factor is 0.0018 at 1 megacycle, in 
accordance with American War Standard C-75.1-1943 (Jan. 
1-10). Its dielectric constant is unchanged from 50 kilocycles 
to 10 megacycles. MYCALEX 400 can be machined with 
greater precision ... drilled, tapped, milled, sawed, turned 
and threaded. 

Improved postwar h -f equipment deserves this newly 
refined and perfected electronic insulation. Let us supply 
your stock requirements in sheets and rods; or have us fab- 
ricate component parts to your specifications. Write for full 
details and samples. 

THE INSULATOR 
TRADE MARK REG. U.5. PAT. OFF. 

I 

The 'Last Word' in Low - 

Loss Insulation-1Per- 
fected after 25 years 
of Research Leadership 

- u 
k" 

I016 (Meaiured of 
Ambien 

and 
Temperature 
Humidity 

70 

70%) 
F. 

016 

Ó 0/4 

á 
N 
ó az 

..010 

006 FREQUENCY -MEGACYCLES 

I 1 IIIIII 
8 

5t 

MYCALEX CORPORATION 
: OF AMERICA : .:: 

CLIFTON, 
s. 

'INEW.'JERSEY 

'O'WNERS OF 'MYCALEX' PATENTS". 
Executive Offices: 30 ROCKEFELLER. PLAZA 

NEW YORK.20, N. Y.' 
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Doolittle Engineers are still 

designing and producing radio equipment for the Naval 

Aircraft Factory and the Bureau of Aeronautics. . . . Before 

the war began, "Specialized Communications Equipment" 

by DOOLITTLE was a consistent aid to aviation, broadcast and police radio 

engineers . .. Come tomorrow, our pre-war and war -born experience 

will be translated into many new benefits for a world of peacetime 

Communications ... Look Ahead with DOOLITTLE! 

y. 

fA BACK ., rár RADIO INC. 
THE ATTACK 

Buy More r' 

War Bonds Builders of Precision Radio Communications Egpip,uent 
7421 South Loomis Boulevard, Chicago 36, Illinois 
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HAVE YOU ANY OF THESE 

io -7. 

`1H111 
p110NS 

; . WWISQ 
pC 1EMPERp1RE 

: . . -, 

EXIREMESOF 

I 
SIRESS OR 

SHOCK 

GREp 
110N V1BRA 

SEVERE 

HIGH A1110E 
<< 

H0rA10111 

your specifications, 
we're likely to have the answer 

WE are in an excellent position 
to provide you with hermeti- 

cally -sealed capacitors for wartime ap- 
plications. Our extensive engineering, 
research, and manufacturing facilities 
are at your service. 

In some cases there will be no need 
to look further than our standard line 
of Pyranol* capacitors for built-in 
applications. 

The line includes more than 350 
ratings in space -saving shapes and 

sizes. Many of the ratings are avail- 
able in three shapes-oval, cylindrical; 
rectangular-to make your design 
problems easier: And they can be 
mounted in any position. 

BE SURE TO GET your copies of our 
time -saving catalogs on d -c (GEA-2621A) 
and a -c (GEA-2021B) types. Ask your G=E 

representative for them by number, or 
write to General Electric; Schenectady, 
New York. 

*Pyranol Is the C -E trade mark for capacitors and for askarel, the synthetic, noninflammable liquid used in 
(mating G -E capacitors. 

BUY WAR BONDS 

GENERAL 

PYRANOL 

CAPACITORS 

ELECTRIC 
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MONITORING 

PROGRAMMING 

,OTTIMING HER TIpNs AppLICA 

G VERNOR automatically compensates for volt- 
age variations of ± 20%. 

While the motor normally operates at 450 rpm., 
the governor is adjustable, allowing a change in 
speed from 360 to 540 rpm. 

The motor shaft drives a gear train which pro- 
vides an output shaft speed of 5 rpm. This gear 
train can be modified to meet other speed require- 
ments. 

Interchangeable cams permit the use of any de- 
sired timing characteristic for two or more separate' 
circuits. 

Write for illustrated technical bulletin. 

ir 

i_i i = __ - 

_ 

WALLACE & TIERNAN 
PRODUCTS, INC. 

O 

1ELLEVILLE 9 

111 I 

NEW JERSEY 

i' 
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lilt' to i ate 1 iupe aftitJTh' 

all': 1tE1bllte»'OWer 
RATED IMPEDANCE 

EqXERIMP. 

Loud .SpeakerSystelils 
AT 400 CPS. , 

MI, 006 043.30 QOM 

FREOUENCY,-CYCLES PER SEC 

j 

Here is Number 2 in the series of practical, instructive 
Moñographs prepared by\the Jensen Technical Service Department. The title, "Impedance 

Matchiñg and Power Distribution,, in Loud Speaker Systems," suggests the scope and 
treatment of a subject in which everyone concerned with loud speakers and the 

reproduction of sound, is vitally interested. ¶ The reading material is supported by 
twenty-eight drawings and tables. More than a score of questions are described, 

illustrated and solved. One of the problems is that of a comprehensive sound system 
for a military installation. ¶ Like Monograph Number 1 -"Loud Speaker 

Frequency -Response Measurements"- Number 2 is offered by JENSEN in the interest of 
improved soundlreprodtiction. Get either copy, or BOTH, from your jobber or dealer, or fill out 

the coupon and mail it with 25c for each book, to: 

IMPEDANCE MATCHING\and POWER DISTRIBUTION in 
LOUD SPEAKER SYSTEMS: The second of a valúable and 
important series of treatises,on the selection, instpllation 
an operation of loud speak, rs. `4 

ti 

FREis to men in the Armed Services and to LibrarieIand Technical Schools. 
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This is a cross-section of the Machlett 

Dynamax X-ray tube. The ball bear- 

ings support the anode, which rotates 

at 3000 r.p.m., and reaches a temper- 

ature of 1000° F. The entire structure 

is in a vacuum of about 10-6 mm. of 

mercury, or a billionth of an atmos- 

phere. 
Conventional lubricants cannot be 

used, because they would destroy the 

vacuum and the tube. Machlett's scien- 

tific studies showed that a very thin 

film of certain metals can act as lubri- 

cant. Pure silver was found most advan- 

tageous. An almost molecular -thin film 

of it is deposited upon the balls in a 

vacuum, by a unique method. 
- So successful was this technique that 

Machlett, five years ago, guaranteed 

its Dynamax rotating anode tube for 

1 , r y 

How 
would 
you 
lubricate 
bearings 

a 
vacuum? 

10,000 exposures. Today it outlasts 

conventional stationary anode tubes. 

Some amazing records have been 
made with it, the best to date being 
272,610 exposures, at the Army Ex- 

amining and Induction Station, Pitts- 

burgh, Pa. 

This tube has a focal spot so small 

as to produce exceedingly sharp 
pictures, and an X-ray beam so intense 

as to make possible exposures as short 

as 1/60th sec. It was the solution of the 

lubrication problem that added relia- 
bility to these advantages. Machlett 
employs many other advanced tech- 

niques in the manufacture of its various 
types of high -vacuum tubes for medical, 
scientific and industrial purposes . . . 

Machlett Laboratories, Inc., Springdale, 
Connecticut. 

ti : .. 
. 

1''1, " d ` 

a _ ' j 

This is the Machlett Dynamax Rotating Anode 
tube, 100 kilovolts, 50 kilowatts, as supplied in on 
oil -filled, shockproof housing with air circulator 
and vapor -proof cable terminals. 

ACHLET1 
RAY TUBES SINCE 1898 

101111Y .THEIR LARGEST MAKER 
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SPECIAL PURPOSE ENGINEERING 

llytron engineers originated 
BANTAM JR. hearing -aid tubes 
-popular IT -11-F types HYT5, 
11Y1 h4I3, II Y6 I 5-inst an I -heat- 
lug beam tetrodes 11Y65, 1IY67, 
HY69, 11 Y I 269-and ntinterous 
other special tubes. 

THE ANSWER 
Add A to B, and you have the answer Hytron is able to give the Serv- ices when they demand special purpose and transmitting tubes in 
.staggering quantities and at economical prices. 

'. 4.`,}"'. 
,. 

,11.51 
+ 

o 

1,C1+ : .` ti i 

IP 
r 

RECEIVING TUBE TECHNIQUE 

Oldest manufacturer specializing 
on radio receiving tubes - the 
originator of the now standard 
BANTAM GT - Hytron has 
been developing skill in high- 
speed, soft -glass receiving tube 
technique since 1921. 

4 

it 0 

,9 

1616 Consider a few examples. Substituting soft for hard glass, a mesh for a ribbon filament. IlyIroil heat the promise by months on requirements for the high -voltage t hermionic t ype 1616 rectifier- I hrough application of mass production methods. tesidt: The Navy's, "Well dotter 

0D3/VR-150 Hytron engineering refinements in- clude new starting electrode, lower starting voltage, painstaking processing. Add to these still -increasing high-speed manufacture. Result: "When we think of the OI)3/V11-150, we think of 11ytron."" 
'Quota( ion from mpedit.er for one of largest 
electronic equipment. manufacturers. 

/ 1 

@ a..---- 

HY65 Typical of Hytron's instant -heating beam letrodes for mobile communications, the HY65 
combines high-speed techniques with a thoriated 
tungsten filament and special r.f. design features which gave the Services a rugged, power -conserving, 
all-purpose beam tetrode. (Cf. JAN -1A spec.) 

ilT, 

2C26 Hytron solved a problem for the Seri ices by designing a tube capable of performance and high ratings never before achieved in soft glass. Pro-, duced at receiving tube speed and priced at less than 
a fourth of the cost of tubes replaced, the little 2C26 delivers 2 KW of useful r.f. power under intermit- tent operating conditions. 

W HA 7' ABOUT POST-WAR ? Hyt ron design, development, and production facilities now serving our fighting men, will be yours to command. The A plus 13 of llytron's know-how will supply ansINers to your special tube problems. 

DIO RECEIVING 
TUBES 

()LOW EXCLUSIVE 
MANUFACTURER 

OF RA 

MM rusts 

o.octaoro °'wo OpO aIoo tvo 
RYPORT, MA55 

SALE M 
AND NEWBU 

BUY ANOTHER wAR BOND i.CTRONICS - September 1944 
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THE 

First Completely Informative 

Ca slog of Crystal Unit 

Designs cciid Specifications 

Here, in one sensibly organized book, is the specific information you 

need on oscillator crystal units. Here is the first complete assembly of 

factual data on crystal unit design, construction, and application. It is 

yours, without obligation and without cost. Keep this new Crystal 

Products Company manual in your files. Use it as a workable tool in 

planning circuits and assemblies for precise radio frequency control. 

A USABLE MANUAL FOR ELECTRONICS ENGINEERS 

Profusely illustrated, with concise but 

plete explanatory descriptions, the pag 

this book give: 4 

Holder Illustrations 
Cut -Away Drawings 
Technical Specifications 
Functional Data 

com- 
es of 

This is not a treatise on the development of 

the Piezo-Electric properties of Quartz Crys- 

tals; it is a series of specific descriptions of 

approved Crystal Units that are now accepted 

and used in all types of practical electronic 
equipment, and that are available for present 
and future applications. 

.28 
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TAB -INDEXED FOR READY 
REFERENCE 

Crystal Units are classified according to their 
fields of use. These include: 

Broadcasting Filter Test 
Amateur Aircraft Police -Marine 

Multiple Units 

WRITE NOW 
or YOUR FREE COPY 

1' 

1' 

The latest developments in Crystal Holder 
design are described, as well as types of 
Crystal Blanks that can be engineered and fin- 
ished to your own individual requirements. 

iler~ PRODUCTS COMPANY 
1519 McGEE STREET KANSAS CITY, MO. 

Producers of Approved Precision Crystals 
for Radio Frequency Control 

1CTRONICS - September 1944 
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VHF Signal generator 
of fractional 

meter wave lengths 

I,s 

.. c 
Io'-m 
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J achieves variety 
Transmitter design 

T EMCO is a closely knit organization of versatile engineers, 
designers and technicians - working as a team - pro- 
ducing ín single or volume quantities, transmitters of finer 
mechanical construction and electrical design in ever - 
broadening fields of applications. 

Vision and versatility of TEMCO engineers meet the chal- lenge of diversified assignments ... alertly keeping pace 
with rapid advancements ín radio research. 

That is why entirely different groups of instruments are constantly emerging from our organization, all possessing the excellent qualities with which TEMCo-built communica- tion equipment is endowed. 
Your problem may be "off the beaten path- - all the more reason why TEMCO can serve you better in arriving at a speedy solution. Let us show you what we have accomplished for others. Write for a copy of the TEMCO catalog. 

TRANSMITTER EQUIPMENT MFG. CO., INC. 
345 Hudson Street, New York 14, N. Y. 

RADIO COMMUNICATION' 
EQUIPMENT 

o 
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/11aw, iquailaitte ¿K C' 

Dow Corning Fluids possess unique characteristics 
that warrant their close study by technicians in 

varied industries-especially those engaged in the 
current war effort. These water -white permanent 
liquids are furnished in two series, covering a wide 
range of viscosities. 

DOW 
CORNING 

Dow Corning Silicone 
Products Include: 

RESINS-High temperature insulating var- 
nishes for use with heat stable electrical 
insulating materials. 

GREASES-For lubrication of valves in high 
temperature or corrosive chemical services. 
Plugcock Grease-for metal valves. Stop- 
cock Grease-for glass and ceramic valves. 

D O W 

0 

32 

1 

=)S 
Summary of Characteristics 

Remarkably low viscosity change from sub- 
zero to high temperatures. 
Exceptionally inert to metals, rubber and 
plastics. 
Unusually resistant to chemicals and high 
temperatures. 
Effective water repellent. 
Lubricant for glass, ceramics, plastics. 

CORNING CORPORATION 
BOX 592, MIDLAND, MICHIGAN 
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YOU OU SHOULD KNOW- - - 

HIGM`NATS 
oF .1 4id *;rin, 

"ti&!nxl 

This issue is No. 1, Volume 1- others will follow if you 
request them. Contents are authoritative-but non -technical 
-designed to inform the layman on a subject which is 
becoming of increasing importance. 

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

What is the "bottle -neck" in 
post-war expansion of civil avi- 
ation Seepage 8 

Why CAA is'installing Ultra High 
Frequency radio ranges. 

See page 8 

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

1 

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

What can civil ,av-"iátion learn 
from the A.A.C.S.... See page 2 

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

What is approach control. 
See page 11 

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

"HIGHWAYS 01? '1'1I1 AIR" 

ARM 

RADIO RECEPTOR CO..: INC: 251 West 19th Street New York 11, N. Y. Engineers and Mañulocturers of Atrwoy and Airport Rodio Equipment Communications Equipment Industrial Efóctronics Electronic Heating Equipment 
SINCE 1 9 2 2 IN- RADIO A N D E L E C T R.O N I C S 
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PLASTIC 

{ 

&Me Red4cd á. 
Catalin arid Prystol thermosetting cast 
phenolics offer two important advantages 
to designers -and manufacturers . . a 

, range and depth of gem -like Polors, 
equalled only by minerals and semi-pre- 
cious stones and casting techniques 
which permit the use of inexpensive, 
quickly constructed molds with neither 
size nor thickness' limitations. The proper- 
ties of Catalin .and .Prystal are worth 
investigation. 

9wt..?" `' 
W\ 

á . 
($5. i. 

sISYiseosA- = 
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e0C"Lo polystyrenene thermoplasticinjec- 
tion molding compounds enjoy .á unique 
position among plastics. It possesses out- 
standing electrical, chemical andmechan- 
ical properties. It has a -"zero" water 
absorption and is 'unrivalled in dimen- 
sional stability; *.Loalin is the lightest 
weight "of,all the plastics, and, one of the " 

leastcostly. It is available in 'a limitless 
range of brilliant colors. 

i 1 't":1§ 

(.411, 

.I 
/.411, v 

. Lij 3 L 'í° 
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4i aid Re:Jucd 
Cotabond, Catovar and Loabond identify 
o wide variety of liquid resin formula- . 

tions employed for coating, laminating, 
glueing, impregnating and bonding woad; ' 

plywood, abrasives, paper; cork, brake 
linings;, brushes, etc: Several of these 
formulations now make possible low -cyst 
techniques for the fabrication of alumi- 
num sheets. They. con be economically. 
cast at your own plant and excel. asdrill 
and saw jigs, router, shaper and hydro- 

, form blocks; checking fixtures, stretch 

press molds and dies. 

!. 

0 

C 

c1iicnéa.eelit4./zce 
"Chemical Warfare" is not confined 
to the battlefield. Under conditions 
imposed by modern industrial appli- 
cations, Plastics, along with other 
materials, are subjected to constant 
chemical "attack" as they perform 
their allotted tasks in military and 
essential civilian uses. 

"CATALIN" Cast Resin in the "Chem- 
ical Resistant" grade is especially 
formulated to withstand the effects of 
most acids, alkalies and lubricants. In 
addition ,to this desirable quality, it 
has a low percentage df water -absorp- 
tion and the other physical, mechanical 
and machining characteristics usually 
associated with all Catalin Cast Resins. 

"LoALIN" -Catalin's polystyrene 
molding compound - offers excellent 
resistance to all acids, alkalies and 
alcohols, being soluble only in esters 
and the aromatic hydrocarbons. Its 
water -absorption is 0.00% (24 hours 
immersion at 25° C.) and its reaction 

J 

1t1t1.C1t11te1 

to mineral, animal or vegetable oils) 

ranges from excellent to poor, depend- 

ing upon the particular oil. 

Our chemists and engineers have 

made exhaustive tests of both Catalin 

and Loalin under various conditions 
and .covering chemical, electrical, 
thermal, mechanical, physical and 
"working" 'properties. The results or. 

their inquiries and the experience and 

testimony of fabricators, molders and 

users in many fields are available to 

your own technical staff for immediate 
application or for guidance in "blue- 

printing" the products of tomorrow.' 

wl Ca« Resins 
Mddirl/ C1po1u11 
Liquid Resin" 

;- . 

CORPORATf;ON 

ONE PARK AVENUE NEW YORK II, N.E. 
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ZERO 
DRIVE! RIVE! N 0 N EO I R A 
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t 1 O N ! 

OQERAT1QN 
XI? 10 150 

MEOAC`<<ESt 

Now Ke1nKaufnanengaersoffec 

an improved 
d 

and 

veísefhe 
famous 

KF.25Gmmatcon 

e turbetha 
t 

produces 
1.35 

gattpowecwith clºdrive,that 

oper- 

ates at high efficiencyútó150 
megacycles, 

and that requires 

The ee1esig°ofthe 

KI{.2518 
permits 

high sucres 

I°dPiátottagriegs,which 

im turn 
ala high 

no neutralization. 

A transmitter 
áesigped around 

this remfaulmr,atco 
n 

requires a minimum 
number 

of stages, 
few uca 

minimum 
dcivecequipment, 

and enables 
instant 

channel r i 

output with zera,v 

switching 
as no neutralization 

adjustment 
is needed. 

The pveaK25B 
is more rigid mechanically, 

has 

súpcotectiagainst 

filament 
bombardment, 

d 

maxi 
withtands 

severe 

omentayoverloading 
without 

inlury. . 

rt. 

I. 

Power Output . 

Driving Power 
DC Plate Volts 
DC Plate Current 

The o _ñ1éw H:K-257B. : 

Cit 
o 

- `providés 

35 -wátts aútput with -º, 

Q.;'DRIVING .POWE=Ro 

OPERATING DATA 
Power Amplifier, Class C, Unmodulated 

Maximum Typical 
Rating .Operation 

235 Watts 
0 Watts 

3000 Volts . 

100 M. A. . 

60 Volts 
.3M.A. 

. 750 Volts 
. 8M.A. 

500 . . . 200.Volts 

. . 4000 
."a . 150 

DC Suppressor Voltage. 
DC Suppressor Current 
DC Screen Voltage . . 750 
DC Screen Current . . 30 , 

DC Control Grid Voltage 
DC Contról Grid Current 
Peak RF Control Voltage 
Plate Dissipation . . 

WRITE TODAY FOR 

4 

BUY WAR 
BONDS 

REGULARLY 

75 
COMPLETE DATA 

HK -2,7B 

OM.A. i 
170 Volts . 

65. Watts 

Because grid current is zero in the 
above circuit, the HK -257B is being 
operated at zero driving power. Some 
power is being fed into the circuit de- 
veloping the grid driving voltage in 
order tp supply normal loss.This loss in 
the resonant grid circuit is on the order 
of 1.0 watts in most practical circuits. 

f ' 

.. 

HEINTZ AND KAUFMAN LTD. SOUTH SAN FRANCISCO CALIFORNIA 

7444 
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STOP waste of time 
There's no fumbling or dropping, with 
American Phillips Screws. And no wob- 
bly starts, for the recessed screwhead 
fits firmly onto the 4 -winged driver, 
like a fixed bayonet onto a gun. Power 
drivers can be used, increasing assem- 
bly -speed often as much as 50%. 

yon T A P SPEED 
with Controlled 

11 CCU RACY.. 
Enabling you to:= 

STOP rejections 
"Controlled Accuracy" means that Amer- 
ican Phillips Screws and driver align 
themselves automatically into one 
straight-line unit that can't drive crooked 
and spoil work. Nor can the driver ever 
twist out and slash across the work - 
surface. 

- 

STOP scrapping of screws 
American Phillips Screws can't be burred 
or broken like slotted-screwheads. And 
American Phillips Screws don't have to 
be backed out and thrown away. Nor do 
they have to be scrapped for defects of 
head, thread, or point . thanks to 
American's individual inspection. 

-. 

f 
ft 

o 

AMERICAN* SCREW CO. 
36 
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'his is a special-purpose electronic part. It is a plug- 
:ceptacle assembly for use with rack -panel type of ounting. Twenty-four silver-plated phospher- 
:onze contacts are provided, each male and female 
,intact full floating between steatite plates. Heavy 
¿side pins and matching holes in the frame assure 
Itrfect alignment. 
We don't know that your product,has any need for 

filch a part as this. We do know, however, that this ftrt is most exactly suited to its special requirement, jst as are hundreds upon hundreds of other parts vlich have been created through Lapp engineering d Lapp production facilities directed to the solu- uin of specific problems. 
With a broad basic knowledge of ceramics-their pabilities and their limitations-Lapp has been ale to simplify and to improve many types of élec- 

. 

t , , a 
`At 

. 

:. ENGINEERED TO A SPECIFIC NEED 

tronic equipment through engineering and produc- tion of sub -assemblies that make most efficient use of porcelain or steatite and associated metal parts. 
There may be a way you can improve performance, cut costs and cut production time through use of Lapp -designed and Lapp -built sub -assemblies. We'd like to discuss your specific requirements with you. Lapp Insulator Co., Inc., LeRoy, N. Y. 

1° 
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... GET THIS TIMELY, NEW 
Dry Electrolytic Capacitor CATALOG 
Every dáy finds dry electrolytic capacitors 
establishing new standards of perform- 
ance in applications formerly reserved 
for other types. Small, light and inex- 
pensive, dry electrolytics have been 
steadily improved to a point where they 
meet the most exacting specifications. 
These include salt air, reduced pressure, 
low and high temperature extremes, tran- 

sients, r -f impedance, sealing, "shelf life," 
and many more. In addition, Sprague Dry 
Electrolytics are available in unlimited 
combinations of capacity and voltage rat- 
ings, with special electrical characteris- 
tics, and in containers for every mechanical 
requirement. You will find this big new 
catalog a handy guide to dozens of stand- 
ard and countless special purpose types. 

SPRAGUE ELECTRIC COMPANY, North Adams, Mass: 
(Formerly Sprague Specialties Co.) 

Ir 

CAPACITORS * KOO-LOHM RESISTORS 

I I 
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ANOTHER MILESTONE 

IN THE PROGRESS. OF 

o 

t 

C 

CHAIN television is here! With the recent 
dedication of the new Philco Relay Trans- 

mitter at Mt. Rose, N. J., the first Television 
Network, linking Philadelphia, New York 
and Schenectady, is in actual operation today. 
Now Philadelphians enjoy clear reception of 
programs from New York through their local 
Philco television station. Thus the first step 
has been taken through which millions will 
eventually witness events that take place thou- 
sands of miles away ... by television. 

HOW PHILCO RESEARCH SPEEDS 
THE ADVANCE OF TELEVISION 
This first television networkis an example of how Philco research is working to 
establish transmission principles which 

can extend chain television broadcasting from coast to coast. At the same time, Philco re- 
search is improving the clarity, sharpness and detail of the television picture ... so that future 
television sets will have the greatest possible sales appeal. Thus in two ways ... by helping to broaden the market for television, and by de- signing a more saleable product for that market ... Philco leads toward the goal of television as tomorrow's "billion dollar industry." 

Radio Hall of Fame Orchestra and Chorus. 
Tune in Sundays, 6 P. M., B. IV. T., Blue Network. 

BACK THE ATTACK-BUY WAR BONDS 

PHILADELP:HI'A' 

SCH ENE CTA DY 

N,EW YORK 

rY°:Y 

WITH PROGRAMS LIKE THESE, 

PHILCO TELEVISION STATION 

HAS PIONEERED IN TELEVISION BROADCASTING 

Since 1932, Philco has 

owned and operated its 

own television statr n 
rich laboratory re- 

search and experience 
for television progress. 

The Philco station 
box- 

ing, 
televised football, 

other wrestling 
sports as well as news 
events direct from the 

ion. i scene of act 

dra- n Movies, variety,acts , 
matic sketches, illustrated - 

news talks and civic pro- 
grams have been televised .f ,14- 

from the Philco studios. t if a,. 

P. :HI L C 
THE OVERWHELMING 

STRAIGHT YEARS RADIO FOR l 

i 
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Right... tJie First "lime 
Fuse panels like these are in line with our most specialized kind of work ... the 

combining of metal parts in bal:elite assemblies. These are not standard parts, how- 

ever. They were all made to the particular specifications of a new customer. From 

a small first order these panels have since developed into niiinerous and larger orders 

from the same source. 

Many, perhaps most, of our new jobs at Ucinite come from companies which halve 

production bottlenecks to break and not too much time to make sure that it is done. 

We get a great kick out of being able to turn emergency customers into regular 

customers . . . by getting things right the first time. 

The UCINITE CO..: 
Newtonville 60, Mass. 

Division -of United-Carr.Fastenér Corp. 

Specialists in RADIO ELECTRONICS 

LAMINATED (BAKELITE ASSEMBLIES 

CERAMIC SOCKETS BANANA PINS .4 

JACKS PLUGS CONNECTORS ETC. 

40 
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" in prizes every month 
$100.00 first prize, $50.00 second prize, $25.00 
third prize, $15.00 fourth prize, $10.00 fifth prize, 
plus $1.00 for every letter received. 

Here wé_go again. Another great Hallicrafters letter contest 
'or service men. Wherever you are, whenever you see this 
tnnouncement, drop us a line. Write and tell us your first 
land experience with all types of radio communications built 
,y Hallicrafters, including the famous SCR -299. 

!'here if gold hére! Write today to get your share. Tell us 
'our story,in:your'own way. You can't lose and you can win 
s high as $100.00. 

s ª 

-!".!.1t. r.Z 
1' 

1 

S.0 L' 

' sB Ir " 
, 

ofao'o 
r 

o 

' ..'..q 
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t 

T 

- 

Rules for the Contest 
Hallicrafters will give $200.00 for the best letters received 
during each of the six months of September, October, Novem- 
ber, December, 1944, January, and February, 1945. (Dead- 
line: Your letter must be received by midnight, the'last day 
of each month.) 

For every serious letter received, Hallicrafters will send $1.00 
so even if you do not win a big prize your time will not be 
in vain. Your letter will become the property of Hallicrafters 
and they will have the right to reproduce it in a Hallicrafters 
advertisement. Write as many letters as you wish. V -mail 
letters will do. 

Open to servicemen around the world. Wherever you are, 
whenever you see this ad, drop us a line. Monthly winners 
will be notified immediately upon judging. 

_ s.. ,__ 

ifrs-1. 

BUY A WAR BOND TOD 

iáiIiÉruftpr5 RADIO IHE HALLICRAFTERS COMPANY, MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A. 
EECTRONICS - September 1944 

There's gold here at the end of the rainbow in Hallicrafters 
great letter íontest-and there's a great and exciting future 
ahead for shari wave enthusiasts. In peace time Hotticroft- 
ers will continue to build ...the radio man's radio" and that 
means the best that can be made. There will be.a set for 
you in out ppstwar tine, 

41 
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You can be sure your wiring harnesses 
are okay --if Whitaker produces them 

Skilled technicians, utilizing specially de- 
signed testing equipment, check every as- 
sembly produced by Whitaker. Hundreds of 
individual tests are made on some assem- 
blies - and when passed by our experts, 
you can be sure the job is okay. 

Cables, Wiring Harnesses and Assemblies 

If your proauction needs include wiring 
harnessess, bonding jumpers, or cable as- 
semblies - it will pay you to get in touch 
with us...Whitaker Cable Corporation, 1307 
Burlington Ave., Kansas City 16, Mo. . . St. 
Joseph, Mo. Philadelphia . . Oakland. 

1 

for Automotive, Aircraft, Marine and Radio , Equipment't 
E 

iJ 
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OR SERVICES WELL RENDERED, I THANK 

THE MEN AND WOMEN WORKERS OF THE 

ELECTRO -VOICE MANUFACTURING COMPANY 

WHO HAVE BEEN.AWARDED THE "E" BY THE 

ARMY AND NAVY 'OF :THE 'bUNITED STATES. 

PRESIDENT, ELECTRO -VOICE. MANUFACTURING CO., INC. 

- GM.ICROPHONES (TAO- VOICE MANÚFAGTUR'IN'G_'`CO., -INC.'-'1239 SOUTH BEND AVENUE, 'SOUSTH 'BEND 24, INDCANA 

TRONICS'- September 1944 
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° The 80:practical specialists who work in this magnificent building at utmost the effective means of electrical transmission án d"distribution.' 
Bayonne, N. J., have every facility-chemical, physical, metallurgical Built in 1941, the structure has already grown.tó 60,000 sq. ft. of 
-to aid them in bringing nearer their goal-extending to the floor space-is planned for further expansion as needed. 



THE FIRST GREA'ñ 

LABORATORY DEVOTED 

EXCLUSIVELY TO 

RESEARCH ON 

ELECTRICAL WIREr 

AND CABLES 

... thus "basic research in a particular 

industry devolves naturally upon the 

leading manufacturer." General Cable 

has been alert to its responsibility. 

In this great Laboratory are maturing 

the insulation discoveries and 

product developments which will loom 

large in days ahead. 

GENERAL CABLE 
CORPORATION 

Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 
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IMPORTANT 
TOY4U ! 

aa, of the above methods are done in 

our plant thus assuring 
the best and 

most 
onomical production 

o you r 

pl 
economical requirernes_ 

g'end your-t-94 
Oastics 

PrObl¢msro to- 

-434 MIDDLENECK 'ROAD GREAT NECK, N:Y. phone: GREAT NECK 4054 
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WE f/tAVE AN OBJECTIVE, T00! 
Inversion from the frantic pace of wartime production to 
+e tranquil ways of a world at peace will be another gi- 
Antic job. But it's one that must be done and done quickly 

'hen the time comes. For we must be ready for peace.. 
^e must have jobs waiting for those boys who have been 

lit there doing the biggest job of all for us! 

That's one of the reasons why the WPB recently en- 

couraged such planning and released materials for the 

development of new products. 

This future -minded organization .. is still 100% engaged 
in war work. But it is already planning and perfecting 
Electronic control devices which may readily play an im- 
portant part in your conversion plans, 

BUY MORE THAN BEFORE . . . BOND S 

Mt " __ - , ._.." - 
. ,.%11 

t.r.. 
. 

.A 

.. _ 
Fiji I°1111 

,M 
AR ,;, MAGUIRE IYDlISTR/ES,IJVC. 

LL 

. ELIE;L'I'Rt7N.rCSt' 
G,,.s . 

RFG u?e 

)4GUIRE INDUSTRIES, INC., GREENWICH STAMFORD 

ICTRONICS - September 1944 

Yy 

Electronics will add to the comforts 
and conveniences of the home of 

the future, in the country as well 
as the city. Keep your eye on the 

Magic Eye. Its going places. 

BRIDGEPORT NEW MILFORD . NEW YORK 
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YTHEON VOLTAGE STABILIZERS 
Regulate Varying Input Voltage 

to Constant Output Voltage 
i - 

Varying Input Voltage 
95 to 130 volts 

Constant 
Output Voltage 
115 volts *%55 

130' 

120 

110 

IOC 

P 

[_; .rii ._jy:r"i. T'.'., ...'. ,` "i.;;-a%1.1/j',-,r[.'-:.zS-. ^_m.. .. ., e. J..:^` 

Precision operation of a wide variety of factory testing, production' and laboratory elec- 

trical equipment requires uniform, stabilized AC input voltage. A Raytheon Voltage Stabi- 

lizer, incorporated in the product, permanently eliminates fluctuating voltages by assuring 

constant output voltage of 115 volts ± /%. They are available in three designs to meet 

practically every installation requirement. Bulletin D148-537 gives the complete story. 

Write for your copy. 
NOTE THESE PERFORMANCE FEATURES 

CONSTANT AC OUTPUT VOLTAGE 

Raytheon Voltage Stabilizers control fluctuating 

input voltages and hold constant output voltage to 

WIDE AC INPUT VOLTAGE LIMITS 

Raytheon Voltage Stabilizers will stabilize input 

voltages varying from 95 to 130 volts. 

QUICK RESPONSE 

Raytheon Voltage Stabilizers stabilize the varying 

input voltage within 2 cycles. Variations cannot be 

observed on an ordinary volt meter. 

ENTIRELY AUTOMATIC 

Raytheon Voltage Stabilizers are entirely auto- 

matic in operation. They require no adjustments 

or maintenance. Simply connect the stabilizer to the 

° 

Q 

- RAVIN 
The coveted 

. for 

b 
0 N coveted 

Excellence in the u 
flies war equipment and tubes, flies 

MANUFACTURING COMPANY 
over a 
where 

l l Raytheon Plants four 
ourver amenandwom 

190,WILLbW STREET, WALTHAM, MASS, 
en are producing for VICTORY, 

MANUFACTURERS'OF VOLTAGE STABILIZERS, RECEIVING AND TRANSMITTING TUBES AND COMPLETE ELECTRONIC EQUIPMENT 

AC input and the output to the electrical device 

and the unit will take care of itself, stabilizing the 

varying voltage to ± 

NO MOVING PARTS 

Raytheon Voltage Stabilizers have no moving 

parts ... Nothing to wear out thus assuring long life. 

PARALLEL OPERATION 

Standard Raytheon Stabilizers of identical rating 

can be connected in parallel for higher output 

rating. 

THREE DESIGNS 

Standard Raytheon Voltage Stabilizers are avail- 

able in three designs . . . cased, uncased and 

endbell ... to meet practically every installation 

requirement. 

48 
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OF A PERFECT 

RECORDING 
BLANK 

PURITY OF COt TING: There must be no sur- 

face or concealed dirt, grit, mottling, lint. 

streaks, whorls, `orange peel" scratches, oili 
ness, ripples, wrinkles or unpleasant odor. 

PROPERTIES OF COATING: It should be abso- 

lutely smooth, of uniform density and thickness. 

without pits which pop and click; soft enough 

to cut; hard enough to retain good tonal values; 

and it -must -rot -deteriorate with age. GROOVES 

should be glossy, which means playbacks with 

out surface noise. THREAD must curl in one 

piece and be static free. PLAYBACK, whether al 

once, next month, or next year, must be l00:1. 

PROCESSING must give fine results whether 

silvered or sputtered. 

THESE ARE THE QUALITIES CRITICAL USERS FIND IN 

Ihey ¡.02 

.LECTRONICS - September 1944 
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JOIN META 

ASTER, BI7v?, 
See the Leper Unit 

in Operation 
Booth H-610 

National Metal Congress 
and War Conference 

Display 
Public Hall, Cleveland 

October 16-20 

with High Frequency Induction Heating 
Many production metal -joining operations now 
performed by welding or brazing can' be done 
with' remarkable savings of time and cost by 
modern Lepel High Frequency Induction Heat- 
ing. .The most intricate jobs can be so simplified 
that they can be accomplished in a matter of 
seconds by 

1. Assembling pre -fluxed parts (in jigs if neces- 
sary) with. the brazing alloy pre -formed in the 
form of rings, strips or irregular shapes. 

2. Heating the joint or seam by means of a 
"load coil" for the exact time necessary to in- 
sure thorough penetration by the molten alloy. 

Brazing alloys of any melting point from the 
lowest to the highest can be used. 

EWE" 
wo, i,tema. - y 

<'~ON HEti~v 

An entire joint of any shape-or several joints 

-can be heated at one time. Heating frequently 
can be performed on a moving belt in conjunc- 
tion with other operations to provide continuous - 
flow production.. 

As the heat is generated within the metal itself, 
the brazing alloy penetrates throughout the joint, 
producing maximum strength and soundness. At 
the same time, accurate manual or automatic con- 
trol of time and temperature cycles prevents 
excessive heating, minimizing discoloration and 
practically eliminating scale. Thus little, if any, 
cleaning up or refinishing is necessary. 

A Lepel field service engineer will be pleased 
to call to give you further information and aid in 
working out details of the applications of this 
modern method to your joining operations. 

LEPEL HIGH FREQUENCY LABORATORIES, INC. 
PIONEERS IN INDUCTION HEATING 

39 W. 60th STREET NEW YORK 23, N.Y. 
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The Symbol 
of 

Capacitor Experience 

Pride is something that comes from the heart. 
It cannot be seen - except as a symbol. Such as these 
service pins worn by our skilled craftsmen. 

C -D's men and women are outstanding technicians in their special 
field - capacitors. Many of our men have been working on C -D capacitors 
almost as long as modern capacitors have been in existence ... for CD pioneered 4 

in capacitors and has manufactured. them exclusively for 34 years. 

Some of our men designed and made capacitors for wireless equipment used 
in World War I. They proudly wear their symbols of long service. Others 
wear their 5 -year pins, their 10 -year pins, their 20 -year pins as a mark 
of their skill, accumulated knowledge and experience in capacitors. 

Our men and women are constantly striving for 
improvements . . and out of their inquiring minds 
come new developments to meet the changing needs of 
capacitor users. These are the people who build 
dependability into C -D capacitors - that make them top 
quality always. Cornell-Dubilier Electric Corporation, 
South Plainfield, N. J. 

° 

CORNELL-DUBILIER 

CAPACITORS waw,o = 

LARGEST MANUFACTURER OF CAPACITORS 

MICA DYKAP4OI PAPER wET Ano DRY EIECTROIYTICS 

M 

ELECTRONICS - September 1944 
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Its tough, flexible insulation enables you 

to produce tighter coils in less time 

When you're using Formex* magnet wire, you can 
literally "go the limit" in speed of coil winding and in ten- 
sion. Its insulation film is so flexible that it can be wound 

around its own diameter without cracking. 
It is so tough that it has thirty times the abrasion 

resistance of conventional enameled wire; so tough that, 
even in the ultrafine sizes, the tension limit is determined 
by the strength of the copper conductor, not by the in- 

sulation. 
Formex wire is smoother and more flexible than either 

enameled or fabric -covered wire. It pulls into place readily 
without forcing or jamming. 

Because of this extra strength and flexibility, you can 
wind coils tighter and faster-and these same qualities 
will insure more coils passing final inspection. 

For more information on Formex magnet wire, 'get in 

touch with the nearest G -E apparatus office. General 
Electric Company, Schenectady 5, N. Y. 

*Reg. U.S. Pat. Off. 

guy 

WAR 
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A NEW NAME ON THE ELECTRONICS POST-WAR HORIZON 
'The period after the war may well become known as the "Electronic Era". 
In the development of the many ingenious post-war products; there will 
be a need for specialized engineering of precise and intricate high frequency components. This is our field. Our organization, with years of 
experience designing and making such products is at present devoting its 
maufacturing facilities 100% to war work. These unusual facilities will 
soon be available for the peacetime needs of 
our industry, and our engineering "know-how" 
is at your service now to help ycu with your 
post-war planning. 

1 1 f 

-- 
r 

7 !f 

1SIÓN-BLACK INDUSTRIES 
2<2.ND SVREET CLE,V,E-.LAN:D.,.'1: '' 

. . 
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WITH LEXEL INSULATED WIRE 

*Made by the makers 
el DOBAR Insulation 

If you are worried about copper wire corrosion, there's 

good news in recent tests made by a well-known lab- 

oratory. They placed cellulose acetate butyrate film in 

contact with copper wires in electrical use, under 

maximum water absorption conditions. No evidence of 

.corrosion was found on either the wire or the film. 

(Copy of report on request.) 
Lexel insulating tape is cellulose acetate butyrate. 

These tests confirm our own laboratory findings and 

the long experience of Lexel users. They prove not only 

its noncorrosive qualities, but also its low moisture 

absorption characteristics. 
Lexel has other advantages, too. Small bulk and 

weight save space in tight places. The conductor is 

always center -sealed by heat in a continuous helical 

tube. Lexel has high dielectric strength and insulation 

resistance. 
Test Lexel insulation tape for instruments, controls, 

lead-in and hook-up wires and other low-tension appli- 

cations. We'll send you samples and names of manu- 

facturers that can supply Lexel insulated wire and cable. 

CUSTOM-MADE INSULATION 

As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as 'slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 

't-EXEL" is a registered trade -mark of The Dobeckmun Company. 

COMPANY 
.t 

INDUSTRIAL PRODUCTS DIVISION CLEVELAND 13, OHIO 
WESTERN SALES HEADQUARTERS SAN PRANCISCO 4, CALF. 

e 
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TO THE SOURCE 
iv ORE TI IAN an engineering laboratory develop- 

ing extraordinary new instruments and de- 
ices . . . more than a test service for the armed 
Jrces and mat iv of our largest industries ... Waugh 
Laboratories is a source of test instruments ... the one 
y4aáe where an engineer or industrial laboratory 
lay obtain the part icular instrument required for 
oecilic tests or as permanent equipment. 

Given your problem, Waugh will gladly recom- 

. 1_ -rtt_ 
E `I.n/ K 

i/h/.y,ns 
Nritt usr 

J 

Our Service 
Manual 
and Rental 
List sent 
Free on Request. 

mend an instrument or combination of instru- 
ments that seem most likely to offer a solution, and 
no matter how specialized, will endeavor to provide 
these instruments on order. 

In addition to this procurement service, Waugh 
offers laboratory and field service in vibration, 
stress and strain determination and analysis, and 
also an instrument rental service. 

Write us concerning your problem. 

95 + z'a a 

tic Coast !ranch: 180 `East California St., Pasadena 5, California 420 LEXINGTON AVE., NEW YORK 17, N. Y. 
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Every 

MANUFACTURING 

CUSTOMER 

Will Benefit 
Industrial users of WILCO Prod- 

ucts will find the increased facil- 
ities, the new products and tech -1,j 

niques developed by WILCO for. i1 

war service of great advantage 
to their own postwar products. ¡ . 

As the Hourglass indicates . . . with the 

coining of peace. man} WILCO products 
now making for precision performance in 

airplanes. ships, tanks, guns and instru- 
ments of the Army and Na\ v will play an 

equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 

The demand of all branches of the serv- 

ice for Thermostatic Birnetals and Electrical 
Contacts has motivated many WILCO de- 

velopments of great potential value to post- 

war industry. New produc s added to an 

already extensive line; increased facilities 
for refining and fabricating precious metals; 
greatly extended rolling mill facilities- 
these new additions and inpro\enents, 
now devoted principally to the war effort, 

will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 

production and marketing problems. 

WILCO PRODUCTS ARE: Contacts- 
Silver, Platinum, Tungsten, Alloys, Sin- 

tered Powder Metal. Thermostatic Metal- 
High and Low Temperature with new high 

temperature deflection rates. Precious /Metal 

Collector Rings for rot -zing controls. Silver -all 

Clad Steel. Jacketed Wire-Silver on Steel, 

Copper. Invar, or othe combinations re- 

quested. Rolled Gold Plate. Special ma- 

terials. 

TILE 11. A. WILSON COMPANY 

105 Chestnut Street. Newark 5, New Jersey 

Branches: Detroit Chicago 

Thermometals-Electrical ContactiJI 

Precious Metal Bimetallic Products, 
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1 tool-o'f many uses 

This newly deign d Picker Series "50" Low Voltage X- ay Unit 
is avtool of mtny uses in many fields ... light metals, plastics, 
tex 'les; fibres, plywood ... to name only a few. It provi es accu- 
ra controls on spot welds, routinely and non-destr ctively, 
th ugh periodic radiographic checks of operation pr cedures 
(as in example " . "). A typical example of its utilit in the fieldf plastics'vident in the "B" abov4 where 
density variati ns would indicate the need for revisions in 
manufacturing echnique. ~` 
Don't; imagine that such X -Ray check-and-coñtrol operations 

1, , require' large space and cumbersome installations. On the con- trary, this new cker Series "50" XrRay Unit, designed for just t ch work, is cledn-lined, simplér. rnpdcPand efficient ... capable f all kinds oft low voltage long wavelength radiography from 
5 KVP tó,50 KVP. There is definitely a place for this machine in 
your plant; Yóur local Picker representative will be glad to dis- 
cuss with you its amazing utility and manifold appliccitions. 
Or send for Picker Bulletin 1444 which gives complete details. 

d u s t r i 

,PICKER 
.- raY 

PICKER 50 KV 
INDUSTRIAL X-RAY UNIT 

special line -focus tube, water-cooled, end - 
grounded 
low absorption beryllium window, 
continuous operation throughout entire range 
safe electrically; safe against primary as well 
as secondary radiation 

sets the pace in X -.ray 

PICKER X-RAY CORPORATION NEW YORK, N. Y. 
WAITE M'FO DIVISION CLEVELAND, OHIO 

A 

non -destructive 

checking 

and control 

.. in many fields 

;;W;11iI 

1--; 
. 

`=/ "- 
.rm 

IN THE HIGH.VOLTAOE ELECTRICAL FIELD 
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The performance of a high power transmit- 

ting tube depends largely on the purity of 

the component metals used. That's why 

Taylor "Custom -Built" heavy duty tubes 

rely on Callite for thoriated tungsten fila- 

ment wire, tungsten filáment springs and 

tungsten welds. 

CalliteThoriated Tungsten Filaments con- 

tain the right proportions of tungsten and 

thorium to give the required electronic emis- 
sion plus the strength to withstand rough 
handling and. higher overloads. Callite's 
careful processing of tube components is 

backed by long experience in tungsten metal- 
lurgy. You, too, can rely on us as a depend- 
able source of supply. Callite Tungsten 

W 
.V 

(GM i tide Goofto/!e/a 
CALIITE 
TUNGSTIN 

Corporation, 544 - 39th St., Unión Cit, 

N. J. Branch Offices: Chicago, Clevelanl 

Taylor Tube Type B 838, manufactur 

by Taylor Tubes, Inc. of Chicago, wi 

Callite components. 

1S, FOR R -DAY (Reconversion) 

Discuss your post-war plans with our 

engineers. Our accumulated knowl- 

edge and experience is worth having 

-Now. We can help you on the 

design and selection of materials. 

'HARD GLASS LEADS, TUNGSTEN 

58 
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Throughout the world, the name of Chicago 
Telephone Supply Company means leadership 
in precision mass production of variable 
resistors, both- wire wound and carbon types. 

1111 act -~47.,t5 

rezet.~evnYclosteosts giísce° /S9.6 
VARIABLE RESISTORS, PLUGS, JACKS, SWITCHES, TELEPHONE GENERATORS, RINGERS 

REPRESENTATIVES 
R. W. Farris 

2600 Grand Avenue 
Kansas City 8, Missouri 

Phone, Victory 3070 

Frank A. Emmet Co. 
2837 West PicoBoulevord 
Los Angeles 6, Californio 

BRANCH OFFICES 
S. 1. Hutchinson, Jr.' 

401 North Brood Street 
Philadelphia 8, Pennsylvania 

Phone, Wolnut 5369 

IN CANADA 
C. C. Meredith & Co. 
Strectsville, Ontario 

r C.19i CA'C a TEL E PH IÑ E. S:T PP L,If 
e1r 

., ; 
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METAL-G.LASs) 
L 

for sealing 
ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS. 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS 
INSTRUMENTS 
GAUGES 
METERS 

RECEIVERS 

TRANSMITTERS 

ILLUSTRATED are several examples of metal - 
glass hermetic seals produced by Stupakoff for 

various types of equipment. 
The metal, KOVAR,* a cobalt, nickel, iron 

alloy, has made possible a hermetically sealed 
terminal without the use of cements or gaskets. 
The seal between Kovar and glass is 
a chemical bond in which the oxide 
of Kovar is dissolved into the glass 
during a heating process. - The result 
-- a permanently vacuum and pressure "FOR GREAT 

ACHIEVEMENT" 

tight seal-effective under the most extreme 
climatic conditions. 

Stupakoff also supplies Kovar as rod, sheet, 
wire, tubing, eyelets, cups and other forms for 
those equipped to do their own glass working. 

Kovar-glass seals answer most hermetic seal- 
ing problems. Write today for technical 
data Bulletin KA-12 listing currently 
available Kovar-glass terminals and 
Bulletin KA-11A for standard Kovar 
shapes and sizes. 

DO MORE THAN BEFORE-BUY EXTRA WAR BONDS 
.D[ MARK 317903 REp1.TERED IN U.S. PATENT OFFICE 

STUPAKOFF CERAMIC `AND I. MANUFACTURING.CO., LATROBE, PA. 
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WRITE FOR A COPY OF 
"The Story of Electronic Television" 

-a new brochure for which you'll 
have many uses. 

FAái11T SWOMT H. 
77d 

AT YOUR SERVICE 

p -" r4`.. la, 
,, . 

'_ I jt - ' 

li . ? s- '`t%7 
r 1 . 

' 1 . 
-- 

n at . 

Farnsworth Television & Radio Corporation, Fort Wayne 1, Ind. Farnsworth Radio and 

Television Transmitters and Receivers; Aircraft Radio Equipment; Farnsworth Televi- 

sion Tubes; the Farnsworth Phonograph -Radio; the Capehart; 'the Capehart-Panamuse. 

Í. 

You can call on a wide rang' 

of experience in the Farnswort 

engineering stall'. This outstandin 

organization includes specialists 

television ... FM and AM receptiok 

and transmission . . . Radar . 

phonograph reproduction ... atom 

tics ... record -changers. 
11 

War keeps these men busy toda /, 

Tomorrow they will be the bacl'? 

ground for Farnsworth radio, ph 

nograph and television equipme 

... drawing upon a rich experieno 

of more than 19 years in electronic''; 

research and development . . . 

guarantee of leadership. 

... And they will welcome yo 

questions regarding all phases of r1É 

dio and television transmission ar i 

reception. You'll find Farnswoü 

engineers leading in more and moil 

fields . . . Farnsworth experient 

and Farnsworth equipment belois 

in your plans for the future. 

62 
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51n,arne Capaitois Canitle lt 
It is a well known theorem in geometry that "a whole is greater than any 
of its parts and is equal to the sum of all of them". This is certainly true 
of electronic equipment where overall performance is entirely dependent 
on each component .part doing faithfully the. job expected of it. Mica 
capacitors are, frequently assigned a tough job-one in which ability. to 
.stand úp and .take it"; under the most severe operating conditions, is 
óf paramount importance. 

Sangamo Type , H cápacitors were designed for just this kind of service. 
Mariufcicturéd in accordance with the strict requirements of the Amer- 
ican War Standard Specifications-case'sizes CM45 and CM50-these 
capacitórs are performing faithfully in many types of electronic equip 
merit now in service in all corners of theworld. ' 

SAN.GAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 



£1uftwed INSULAT 

SryzF 

CC'?6 

STyE 
M 

.'AMICOMS, 
{O u, . P.1, oer. 

. now made 
with Molded Insulation 
by ERIE RESISTOR 

RETAINING all of the inherent advan- 
tages of the ceramic case Erie Insulated 

Ceramicons; this new improved type, with 
a one piece molded phenolic case offers 
even better protection against humidity. It 
also insures more intimate contact between 
the silver electrode and the molded dielec- 
tric, eliminating the possibility of air gaps. 

In all other respects the molded type 
Erie Ceramicons are the same as Cerami- 
cons with ceramic insulation. Overall di- 
mensions are unchanged. They cover the 
same standard range of temperature coeffí- 

cients, from +100 P/M/ °C to -750 P/M/°C. 
At present both types are available, but 

all production will be standardized on the 
molded type in the near future. 

Samples have been submitted to the 
Army -Navy Electronics Standard Agency 
at Redbank, N. J., for approval against 
JAN -C-20. Orders are now being accepted 
for both the molded insulated and ceramic 
insulated styles against JAN -C-20. Write 
for cross reference sheet showing styles 
of Erie Ceramicons and corresponding 
JAN -C-20 designations. 

Do More Than Before-Buy EXTRA War Bonds E DiekQior 
ERIE RESISTOR CORP., ERIE, PA 
LONDON, ENGLAND TORONTO, CANADA ¡. 
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LUMARITH* protects the 

finest wiring from the 

LAÇK HAND OF CORROSiON 
THE UNUSUAL corrosion -resistance of Lumarith insulating 
film is best shown by its application to coils of extremely 
fine copper wires where the tendency to corrode increases 
rapidly as the diameter of the wire decreases. 

Even when used with wiles as fine as #40 AWG, Lumarith 
gives protection due to the absence of electro -chemical de- 
composition-that built-in hazard of insulations containing 
an excess of water-soluble chemical salts. Lumarith is en- 
tirely different chemically from paper, cotton and regener- 
ated cellulose. 

Lumarith also provides an effective barrier to high humid- 
ity and moisture conditions, particularly important to the 
insulation of small relay coils operating at high voltages. 
Lumarith has a high softening point (146°-177° C depend- 
ing on formulation). 

Corrosion -resisting wrappers of Lumarith film and Luma- 
rith molding powders in solutions for dipping, are high in 
dielectric and physical strength, low in moisture absorption. 
Films come in a special mat finish which increases visibility 
and decreases slippage in winding operatons. 

Have you a copy of "Lumarith for the Electrical Industry"? 
It's well worth having on file. Celanese Celluloid Corpora- 

tion, a division of the Celanese Corporation 
of America, 180 Madison Avenue, New York 

LU MAR ITH; ' 
*We. V.E. Pat. Ott. 

ECTRONICS - September 1944 

65 



CAS 

1 

i i 

ti 

co, 

SCREPNs' 
cl RDDUGZ 

These are special nuts, critical items of war production. They 

were made originally by milling from round bar stock. Pro- 

duction could not come near to meeting the demand. 

"National" developed the cold header method, upsetting the 

collar from a hex bar of smaller diameter. This obviates the 

necessity of milling the hex from the round bar. 

On one of these items alone, our process released 500 

milling machines and effected a saving in material of about 

oné-third. A serious production bottleneck was broken. 

Have you seen our booklet "Saving Critical Man Power, 

Material, Machines"? It may suggest how you can have a 

production headache relieved. Write for it today. 

es . 

MAtER,AE 

ti 

I - 

Send for copy of this booklet 
containing IS brief, diagram- 
matic stories of important sae- 
inga on bolts, nuts and special 
parte. Ask for the "SAYINGS" 
booklet. 

34% 

"5 P 

THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 

el) 
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GOLA makes Eleclron;s Behave 
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It was a great day for radio communica- 
tion when National Union engineers 
developed the technique of gold plating 
certain tube parts. For by this ingenious 

means they measurably extended the life of 
power tubes. 

The object, here, was not to make power 
tubes structurally stronger-or even more 
durable. Already these tubes were sound 
enough mechanically to do a bang-up job. What 
the N. U. process of gold plating did, was to 
males the electrons behave. N. U. engineers 
demonstrated that by gold-plating the grid wire, 
they automatically eliminated a very disturbing 
factor in power tube performance, known as 

u 

grid emission. The source of this undesirable 
primary emission was imprisoned within the 
gold. No longer could it interfere with the 
planned and controlled electron flow within the 
tube. Result-power tubes of a higher per- 
formance level and longer life. 

Thanks to the greatly expanded electronic 
research- program at National Union Labora- 
tories, many such improved tubes with wide 
application in America's homes and industries 
will be available at the war's end: Count on 
National Union. 

NATIONAL UNION RADIO CORPORATION, NEWARK, N. J. 
Factories: Newark and Maplewood, N. J.; Lansdale and Robesonia, Pa. 

NATIONAL NI ØT N 
RADIO AND CTRONICTUBES 
Transmitting, Cathode Ray, Receiving, Special Purpose Tubes Condensers Volume Controls Photo Electric Celli Panel ,Lamps Flashlight Bulbs 

e 
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* The Pan American \\'orld AirwaJ 
routes shown below are those in ed 
tence on December 7th, 1941. Pres 
routes cannot he shown. 

p' 4 

NON111.. 

.. IRCRAFT 
PRECISION RADIOS 

Kansas City, Kans. 
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PAN AMERICAN WORLD AIRWAYS continues to perform a vital 
wartime service by speeding men and materials to every U.S. front 

and outpost ... and AAC Precision Radio Products play an important 
part in this service. 

As the giant Clippers spread their wings across the world, AAC 
Products help to maintain communications along the lifelines of this 
vast system which flies to every continent on the globe. These products 
are in use at operations bases, both here and overseas. 

This is just one example of how, the engineering and production 
skill of Aircraft Accessories Corporation serves the world's great air- 
lines-as well as various branches of the armed forces. As one of 
America's largest producers of transmitters and other precision radio 
equipment, AAC offers the services of its Engineering Department in 
designing special equipment for you, without obligation. 

ELECTRONICS DIVISION 
KANSAS CITY, KANSAS 

C In war as in 
+- peace the PAA 

Clippers serve hu- 
manity.Here 1810 
pounds of medical 
supplies go aboard 
atLaGuardiaField. 

CE:54) 

ÍCCESSORIES I ORPolit TIQ_ nd ELECT.ROÑICS .ENGINEERED POWER CONTRYÓLS New York, ,N. Y. . Burbank, Calif. Cable Address: AAC PRO . ° 

j 

ti 
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STROBOTRONS 

CATHODE RAY 

TUBES 

STANDARD TYPE 

RECEIVING TUBES.* 

MINIATURE SIZE 

GAS VOLTAGE _ - 

V REGULATOR TUBES ; 

I ,l 

THERMOCOUPLE 

4 TUBES 

- 

RADIO 

TUBE 

4PARTS 

GLASS HARNESS FOR SALE 

--- 
S 

Cy 

THE purpose of the electron tube is simply to 
harness electrons to useful work. What shape 

the electron tube takes in glass depends upon the 

type of work to be done. As the result of fulfilling 

many important wartime electronic assignments, 

Sylvania now makes a wide variety of electron tubes 

and now has the experience to design even more. 

A few of them are shown here. There are many 

more, some of which are still on the restricted list. 

.For information, write Sylvania Electric Products Inc., 

500 Fifth Avenue, New York 18, N. Y. 

one standard - the highest anywhere known 

SYLVANIA 
ELECTRIC PRODUCTS INC. 
500 FIFTH AVENUE. NEW YORK 18, N. Y. 

STANDARD SIZE #' 

. 'GI,IS.YOLTA6E1 

REGULATOR.TUBES 

rl 
:. 

h- ' MINIATURE RADIOf 

yyypu 4 ̀RÉCEIYIN6 r TUBES 

WELDS AND 

LEADS o 

PIRANI I 

TUBES .1 

.Á, FACSIMILE 

RECORDING 

TUBES 

TRANSMITTING 

TUBES 

i 

SYLVANIA 

"LOCK-IN".TYPE 

RECEIVING TUBES .. 

70 
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pHE minute the giant transatlan- 
tic Pan American Clippers get 

dick to their base, they get an ex- 
sustive going over. 

Ps thorough. And it's fast. 

swarm of mechanics, working in 
'ght-hour shifts, get the job done 

60 hours - 2,100 man-hours a 

,Ly. 

1Iat helps this swift turn -around 
le Elastic Stop Nuts. These nuts 
live been on every Pan American 
dipper since 1928. They are on 
i.otors, mounts, wings and count- 
ss structural parts. 

ºrticularly timesaving arc the 
nchor Nuts which permit smooth 

Lind mounting. Hundreds of these 
,,sten the covers for inspection 
ienings. These Anchor Nuts* are 

Esna development and are used 
lr millions in all kinds of airplanes. 

lastie Stop Nuts lock tight and fast 
ithout any auxiliary devices. 
here's no time wasted in fussing to 

Jet them off and back on again. 

hey lock because of the elastic col - 
1r in the top. This collar squeezes 

between the bolt threads. It's 
impressed tight. The nut can't 
rn. It can't wiggle. It can't shake 
ose. And you can take it off and 

put it on again many times and it 
still locks. 

Every fastened product can be bet- 
ter because of these nuts - can be 
safer, tighter, quieter, and longer 
lasting. 

So if you ha%e a fastening problem 
now, or sec one ahead, let.us show 
you how these red -collared Esna 
Nuts can help. Our engineers are 
ready to consult with you and rec- 
ommend the appropriate init. 

LOCKED ON 
THE BOLT BY 

THE ACTION Of 
THE GRIPPING 
RED COLLAR. 

MADE IN ALL SIZES AND TYPES - WITH 
THREADS. TO Hi ANY STANDARD . 

TYPES OF BOLTS.' 

THE COLLAR 
15 ELASTIC, 
THE'NUTCAN BE 

USED TIME AND 
TIME AGAIN. 
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ESNA 
TRADE MARK OF 

ELASTIC STOP NUT CORPORATION 
OF AMERICA 

ELASTIC STOP NUTS 
Lock, fast to make things last 

UNION, NEW JERSEY AND 
LINCOLN, NEBRASKA 
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This NEW Sturdy, Smaller 
Transtát 11C Voltage Regulator 

.OFFERS INCREASED 

DESIGN POSSIBILITIES! 

S 

The new TH 2'/2A Transtat A. C. Voltage Regulator is half 

the size and less than half the weight of the smallest pre- 

vious TH Transtat. When used as a dual unit, a further 

space saving is made possible by base -:to -base mounting. 

In attaining this extreme compactness, AmerTran also intro- 

duced several mechanical innovations: the unique die cast 

brush arm with its generous heat dissipating surface; 

smooth commutator with solid insulation between segments; 

the operating shaft that can be quickly changed for table, 

panel or gang mounting; the Phenolic Thermosetting Plastic 

Base with its terminal barriers and other features. 

Yet the TH-21/2A Transtat's conservative rating is a working 

rating-output voltages are full load voltages. Exciting 

current is only 0.06 amperes. Control throughout working 

range never exceeds 0.4 volt increments. And like its 

Pioneer Manufacturers 

of Transformers, Reactors 

and Rectifiers for Electronics 

and Power Transmission 
A 

ry 

++.. .- 
T. -_\. '"-*. ... 1 . 

ir 
` 

+ "--+,. 
- 

larger brothers, it cannot disturb power factor, distort 

wave form or interfere with radio reception. Investigate 

its possibilities in your apparatus today. 

Write for Bulletin 171-01 

TYPE TH21/2A TRANSTAT FOR SINGLE PHASE OPERATION 

Nominal 
Maximum 

VA Frequency 
Input 
Volts 

Output 
Volts 

Output 
Amperes 

300 
340 

50° Centigrade Rise 

50/60 115 

50/60 115 

0-115 
0-130 

2.6 
2.6 

TYPE TH-2X-21/2A TRANSTAT DUAL UNIT. OPEN DE TA 
CONNECTED FOR THREE PHASE REGULATION 

Nominal 
Maximum 

520 
590 

50° Centigrade Rise 

50/60 115 

50/60 115 

0:115 
0.130 

2.6 
2.6 

AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark 5, N. 1. 

R N 
MANUFA(IUPik.G SiN(F 1901 AT NLWPk, N / 
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DON'T LOOK FOR A 

JACK - OF - ALL -TRADES 

IN ELECTRONIC 

HEATING MACHINES 

LECTRONIC HEATING is rapidly outmoding many 
ndustrial heating processes because of its numerous 
idvantages, recognized and acknowledged by all lead- 
ng industries. 

It .is, however, important to realize that the maximum time- 
md-money-saving advantages of the process can only be 
ealized by using it correctly in every application. Each heat- 
ng process requires a definite FREQUENCY and POWER 

.:ombination. 

To use any combination of frequency and power other than 
he one ideally adjusted to the process implies a waste of power 
and the use of a "misfit" size machine. 

No electronic heater has ever been built that can provide a 
arge enough variety of frequency and power combinations 
o permit economical application to more than one type of 
seating operation. 

For 23 years we have pioneered and specialized in electronic 
reating. As recognized experts we urge all first-time users to 
:onsult our engineers and to investigate the many advantages 
If our complete variety of units before buying. Write to us 
or detailed information. 

lur equipment offers you a selection of frequencies up to 300 megacycles- 
nd the following power range, with stepless control from zero to full load: 
, 5, 71/2, 10, 121/2, 15, 18, 25, 40 and 100 Kw. 

DIVISION OF "S" CORRUGATED QUENCHED GAP COMPANY 
119 MONROE STREET GARFIELD, NEW JERSEY 

TO FIRST-TIME 

USERS 

Manufacturers of Vacuum Tube 
and Spark Gap Converters 

Since 1921 
LECTRONICS - September 1944 
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Meeting the severe operating conditions 
encountered in- military, aircraft, police, 
broadcast, P -A and other equipment... 

WINO E " i3AIfl{'l,ll I3 " 

2 
These drawn -contain units are designed for appli- 

cations requiring compact, extra -quality capacitors. 
Aerovox Type 30 capacitors are specified for equipment 
that must undergo severe -service operating conditions, 
more particularly in military, aircraft, police, broadcast, 
public-address, and other classes of communications 
equipment, as well as in electronic assemblies operat- 
ing hour after hour, These "bathtubs" are standard 
capacitors in Government radio and electronic equip- 
ment. 

Type 30 is Hyvol impregnated and filled. Type 30M is 
mineral -oil impregnated and filled. One-piece drawn 

í , 

metal case with soldered bottom plate. Terminals are 
constructed with the Aerovox-originated "double -rub- 
ber" Bakelite insulators permanently riveted to the 
case, making a sturdy, absolutely immersion -proof as- 
sembly. Terminals on side, top, bottom or ends to suit 
mounting and wiring requirements. 

In 400, 600 and 1000 v. D.C.W. Choice of capaci- 
tances. Single, dual and triple sections. 

Write for descriptive literature and listings. 

INDIVIDUALLY TESTED 

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

Export: 13 E..40 ST.,. NEW YoRí$ .16, N. Y. Cable: 'ARLAB' In Canada: AEROVOX CANADA LTD., HAMILTON, ONT., 

SALES OFFICES IN ALL PRINCIPAL CITIES 
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Specify Your Own Deflection Curves 
for Rubber Mountings and Bearings 
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bloc mounting. 

s 
DEFLECTION 

0 .1 

Shear -type Silentbloc rubber mounting 
for damping or isolating vibration. Inde- 
structible rubber -to -metal bond. 

Bat 

Silentbloc to give controlled torque ac- 
tion. Trouble-free-no lubrication or 
service needed. 

:+ls-i} 

ri."1111 

1.~~1 
Silentbloc bushing to correct for mis- 
alignment in needle or ball bearings and 
in shaft supports. 

0 
Rubber ring, left, is elongated and con- fined between concentric metal sleeves. right. Elongation and distortion give 
controlled performance. 

.2 .3 

engineered Silent- 
, using mount with 
greater flexibility 
rigidity at higher 

s OB with o Silent- 

We Can Engineer 
THE GENERAL SILENTBLOC 

To Conform Exactly To That Curve 

.4 

You need not put up with "roughly 
good" results from vibration -damping 
materials. Designing with General Silent - 
bloc mountings, bearings and couplings, 
you can specify the exact performance you 
want-and get it. 

Patented Silentbloc construction per- 
mits almost infinite variation in perform- 
ance characteristics. A rubber ring of pre- 
determined size and modulus is inserted 
into a metal tube under high pressure. An 
inner sleeve or shaft is "shot" with ex- 
treme force through the axis of the rubber. 
Performance is determined by the varia- 
bles-length and diameter of metal sleeves; 
type, modulus and elongation of rubber 
ring; distortion of inner and outer diame- 
ters of rubber; confinement of rubber by 
snubbing rings. 

The permanent radial compressive force 
of the rubber forms an indestructible ad- 
hesion with the metal. The tensed rubber 
stays "alive," does not harden. 

General designers can engineer Silent - 
bloc fittings to conform to your specified 

THE GENERAL TIRE ét RUBBER CO. 
Mechanical Goods Division, Wabash, Indiana 

rate of deflection for controlling, isolating 
or insuláting against vibration or noise, 
absorbing shock loads. Silentbloc bear- 
ings are also used to give trouble -free 
torque action and to correct for misalign- 
ment of bearings and shaft supports. 

Silentbloc can be made of any metal, 
any type of rubber, in any size to carry 
loads of ounces to tons. 

Silentbloc has been used in many fields 
-automotive, aviation, electrical, indus- 
trial machine, home and farm equipment. 
It can give your new products higher 
efficiency, longer life, less maintenance. 
Write for new booklet giving full informa- 
tion. The General Tire & Rubber Com- 
pany, Dept. 92. Wabash, Indiana. 

raw; dr--, 
GENERAL 
SI LENTBLOC 

MOUNTINGS .'.. BEARINGS 
COUPLINGS 

u 
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Wide Range 
of Types 

. 
":1-477 53-7- 
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, 

Wide Range of 
.,1k Shapes and Sizes \ 

The question faced by every user of electrical 
wire and cable is: What is the specific job, what 
are the special qualities needed? The answer can 
be readily found at Auto-Lite. 

Auto-Lite engineers will be glad to help you deter- 
mine just what size, type and shape of wire you 
need, what material to use and what insulation. 

f 

Wide Range 
of Insulations 

Auto-Lite research has anticipated the problem, 
has engineered the solution. The manufacturing 
facilities in the big Auto-Lite plant are diverse 
enough to furnish the kind and quantity of elec- 
trical wire and cable you need. Address your in- 
quiries to 

THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONT. Wire Division PORT HURON, MICH. 

TUNE IN "EVERYTHING FOR THE BOYS" STARRING DICK HAYMES-EVERY TUESDAY NIGHT-NBC NETWORK 
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If in your products you use electrical transmission equip- 
ment, there is in these Data Sheets information that you can 
use to advantage, if not today then on postwar products. 

Amphenol equipment is used where the requirements 
are tough. There are Amphenol products for current of low 
or high frequency. Wherever you use electricity you need 
the best of equipment -Amphenol. 

Use the coupon to send for 
the information you want 

AN and 97 CONNECTORS 
Where electrical connections must be positive and sécure, where they must 
be made or broken quickly-as on aircraft, tanks or ships-these connec- 
tors are used. Made with from one to forty-eight contacts. On the coupon 
check Section A. 

SPECIAL CONNECTORS 
These are the special service connectors-explosion proof, moisture proof, 
thermocouplrng, grounding, instrument, special mounting, etc. Mark the 
coupon Section Al. 

CONDUIT FITTINGS 
Conduit couplings-straight, 45° and 90°, coupling nuts, ferrules, clamps, 
etc. Designed for secure connections. Properly finished to avoid abrasion 
of wire insulation. On coupon check Section B. 

AIRCRAFT ELECTRICAL CONDUIT and CABLE ASSEMBLIES ------"" Flexible metal and plastic conduit, cable assemblies, wiring harnesses, 
etc. Ample facilities for quantity production. On coupon check Section B1. 
SPECIAL TOOLS 
Conduit ferrule crimping machines, saw vises for cutting conduit and cable. Special tools for good work on this type of electrical equipment. Mark on the coupon Section C. 

U. H. F. CABLES AND CONNECTORS 
For ultra high frequency transmission-Amphenol low -loss cables and connectors-a complete line. This includes the full list of RG type cables. 
On coupon check Section D. 

BRITISH CONNECTORS 
In quality, type, range of size and application these are similar to Am - phenol AN and 97-but built to specifications of the British Air Ministry. Mark the coupon Section E. 

RADIO PARTS AND ACCESSORIES -- 
For Radio, FM, Television, Electronic and Sound equipment-connectors, sockets, plugs, etc. Also special tools for wiring. On the coupon check Section F. 

SYNTHETICS FOR ELECTRONICS AND INDUSTRY 
The story of Amphenol's facilities for making plastic parts or products by compression or injection molding, extrusion or machining On the coupon check Section G. 

'CORPpR 
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I 
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AMERICAN PHENOLIC CORPORATION 
1830 5. 54th Avenue, Chicago 50; Illinois 

Please send me information and Data Sheets as checked 
below-without obligation. 

Section A 

Sectidn Al 
Section B 

Signqd 

Company 

Section .B 1 

Section C 

Section D 

Section E 

Section F 

Section G 

Address 

City and State 
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''TURBO Impregnated fibrous Glass Tubing 

Is the complete- solution to insulating 

problems when abnormally high temper- 

ature dictates the choice of glass. The 

natural advantages of fibrous glass as an 

insulating material are actually enhanced 

by the exclusive TURBO process of Var- 
nish Impregnation -a special process 

that penetrates all the. way through to 

insure -perfect insulating qualities... . 

Gbp5S 

AT HIGH TEMPERATURE 

This unique TURBO process of Impregnat- 

ing fibrous_glass produces a tubing of 

increased dielectric strength, absolutely 

impervious to moisture. At the same time 

the Inherent flexibility of the glass fibre 

is retained by using flexibly constituted; 

TURBO Insulating Varnish. . Varnished 

Glass Tubing maybe cut to any length- 
because fraying is a non-existent factor. 

WILLIAM BRAND &. COMPANY 
276 Fourth Ave. New York, N. Y. 
325 West Huron Street Chicago, Ill. 

i 

El4CT'RISAL INSULATING MATERIALS TURBO OIL TUBING AND SATURATED SLEETING VARNISHED CAMBRIC. PAPER. AND TAPE MICA AND MICA PRODUCTS 

1 

II 

k I 5 
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creative 
engineering 
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lie electronic engineer has more than a testing and 
search job. His is a creative job, too. From his fer- 

Ile mind come the great new ideas for the electronic 
equipment which is helping to defeat the enemy and 
,bick will mean a glorious peacetime era when peace 
assured. Most all industries will benefit from the 

ighly specialized technical and scientific knowledge 
f the electronic engineer and the discoveries he has 
lade. 

Raytheon is proud of its part ín the immeasurably 
nportant role that advanced electronic equipment 

ARMY -NAVY "E" WITH STARS 
Awarded All four Divisions of Raytheon 
for Continued Excellence in Production 

'`P 

r 

x ' 

X 

is playing in winning the war. When peace comes, 
Raytheon's research and wartime production knowl- 
edge will he used to doubly protect the electronic 
equipment requirements of post-war radio and 
industrial products manufacturers, and to assure 
Raytheon's continued leadership in the electronic era. 

Raytheon Mañufacturlisg Company. 
ELE"CT RICA I'E'QiU,IP,M'ÉNT DAY FSJON', 

Waltham and.Néwton, Massachusitts 

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

I,ECTRONICS - September 1944 
79 



 

aM 09-a& 

o 
st*+ó 

. 

c \ c 7-., 
^tic 

CONTENTS 

OF MANUAL 

The Cathode -Ray Óscillo- 
graph: introduction, gener- 
al description, high -voltage 
power supply, amplifiers, 
linear time+base generator. 
intensity modulation, low - 
voltage power supply, me- 
chanical considerations, 
conclusion. 

Oscillograph .Design 'Con- 
siderations: power sup- 
plies, amplifier design, 
time -bases or sweep gener- 
ators. 

D iMónt Cathode -Ray 
Equipment: descriptión, 
specifications, accessories, 
oscillograph type compari- 
son list, specialty products. 

DuMont Cathode -Ray Tube: 
general information, instal- 
lation notes, type specifica- 
tion'sheets, tube type com- 
parison list. 

Sales and Service Informa- 
tioá: how to order, patent 
notice, price list, etc. 

.Instrument and Tube Appli- 
cation Notes: frequency 
and phase determination. 
photographic measure- 
ments, observation of relay 
rebounce, etc. 

... and how they are applied 

For a dozen years past the Allen 
B. DuMont Laboratories have spe- 
cialized in the development, pro- 
duction and application of cathode- 
ray tubes. 

DuMont was the first to introduce' 
the commercialized cathode-ray 
tube as a practical tool for research 
worker, production engineer and 
technician. Not only have DuMont 
tubes and oscillographs resulted in 
savings in time required to inves- 

ALLEN B. 

tigate the many problems to which 
they are applicable, but they have 
also revealed truths in man's laws 
of the working forces of nature. 

And now, as a further service, 
DuMont engineers have compiled 
a manual of pertinent data, together 
with detailed descriptions of 
DuMoni tubes and associated 
equipment. This data is in loose- 
leaf form. The binder permits con-. 
stant revision to keep pace with the 

r 

i 

fast-moving cathode-ray technique.. 
Each manual bears a serial number, 
so that the name and address of its; 
recipient may be duly registetred. 
Additional pages are mailed from ti 
time to time. 

r 
Write on your business station- 

ery for your copy. Our Engineer- 
ing Department is interested in 
aiding you with your cathode-ray 
application problems. 

DUMONT LABOEATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESSr. WESEXi N NEW VORK 
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the theaters of war and on the battlefronts, 
-ery precaution is taken against failure of 

mmunications. The performance of Wilcox 
ilio equipment has proved its reliability 
Ider all conditions, in all parts of the world. 

day, Wilcox manufacturing is fulfilling mili - 
y needs and those of the commercial air- 
es of the nation. 

1Y 

v,., 
A 

Officio) United States Army Photographs 

WILCOX ELECTRIC 
COMPANY 

Manufacturers of Radió Equipment` 
Fourteenth 8, Chestnut Kansas'City, Mo. 
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WHEN YOU- SELECT A NEW TRANSMITTER 

Easy to put on the air, easy to keep on the air .: . 

that's what you want in a transmitter, and that's what 

Westinghouse equipment assures. 

Specifically, here are some of the features that 

make for operating simplicity in Westinghouse 

Transmitters: 

1. One Master Control puts the transmitter on the 

air and cuts the power off at the end of the broad- 

cast period. It is impossible for power to be 

applied in the wrong sequence. 

2. Individual Tuning and Adjustment Controls are 

mounted on the front panel, easily accessible. 

3. Indicator Lights Flash Circuit Conditions to 

Operator, indicating instantly which circuit re- 

quires attention. 

'4. Simplified Circuits-require a minimum of tubes 

... no tricky wiring. 

5. "De -ion" Breakers Show Outage Location, pro- . 

viding. fuseless protection for the low -voltage 

power circuits. 

Simplicity of Control is only one feature of Westing- 

house Transmitters. Others equally important are: 

Low Operating Cost, Continuity of Operation, 
High Fidelity Signals, Ease of Maintenance. 

. PLACE YOUR ORDER NOW 

FOR YOUR POSTWAR TRANSMITTER 

By placing your order today for a Westinghouse 

transmitter, you assure yourself of the fastest possible 

delivery following the lifting of wartime manufactur- 

ing restrictions. We are scheduling deliveries in the 

sequence in which orders are received. For details, 

write Westinghouse Electric & Mfg. Company, Dept. 

1NB, P. O. Box 868, Pittsburgh 30, Pa. 

sti WTen house RADIO DIVISION 
PLANTS IN 25 CITIES... OFFICES EVERYWHERE 

J-o8oeu 

A M ELE C 
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HERE ARE ELECTRICAL STEEL COILS 

ssuu ,6 
HOT ROLLED SHEETS! 

u can have the fabricating advan- 
es of coils for all regular require- 

dnts when you use ARDico Electrical 
els. 

?or those grades where cold rolled 
ilctice has not yet been developed 
I assure coils of highest magnetic 
'ality, ARMCO has perfected a 
Ilque method of butt -welding hot 
led sheets into coils which can he 
plied as narrow as one inch. 1 his 
es you the advantage of continuous 
rations for all grades of silicon 

.l. Weld thicknesses are guaran- 

A GUARANTEED WELD THICKNESS 

/ 

teed to be within the thickness toler- 
ance of the sheets. Magnetic quali- 
ties are not affected by the welds. 

This way you can save time, labor 
and steel by using coils for all stand- 
ard operations. There are relatively 
no end -of -strip scrap losses. And 
be4ides being easier on dies, coils help 
step up production by eliminating all 
"hand -feeding" to presses. 

Whether you need coils or sheets, 
there is a grade of ARMCO Electrical 
Steel for e' cry requirement. You yvill 
get steel of top magnetic quality with 

low core loss and exceptional perme- 
ability ; steel that is ductile, flat and 
clean -surfaced. 

Write for data on ARMco Electri- 
cal Steels for specific jobs. We'll be 
glad to supply you with the infor- 
mation you need. Just address The 
American Rolling Mill Company, 
2601 Curtis Street, Middletown, O. 
EXPORT: THE ARMCO INTERNATIONAL CORPORATION 

74/4~ 
ifoi4or ~ aw/' wty 
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Write for your 

J 

self -bound for 
convenience 

Through the courtesy of the 

-publishers of Electronics, we ore 

able to distribute to purchasing 

agents, engineers, etc., bound 

copies of the 1944 Buyers Guide 

of Electronic and Allied Equip- 

ment .. requests on Company 

Letterheads should be addressed 

to Dept. BG, A. W. Franklin 
Manufacturing Corp., 175 Varick 

Street, New York City 14. 

SOCKETS 
MINIATURE 

OCTAL 

DIHEPTAL 

BAYONET TUBE 

LOCKIN 
GLASS TUBE 

ACORN 

PILOT LIGHT 

DIAL, LIGHT 

CRYSTAL HOLDER 

BATTERY 

CATHODE RAY 
of Laminated, Bakelite 

or Ceramic Construction 

TERMINAL BOARDS 

CONNECTION BLOCKS; , 

PLUGS 
of Moulded or - 

Laminated Construction . 

BANANA PINS 

ROTARY SWITCHES 

METAL AND NON- 
METALLIC STAMPINGS 

0 you have not received your copy 
of the 1944 FRANKLIN catalog... 
NOW is the time to write for one. 

,1.1N FR ANKLIN MANUFACTURING CORP. 
175 YARICK STREET NEW YORK, 14, N. Y. 

84 
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PURE, READY -TO -USE ZIRCONIUM METAL POWDER 

EXPEDITES TUBE PRODUCTION 

Of the many advantages of "G" grade 

Foote Zirconium Metal Powder, one 

of timely interest to tube manufac- 

turers is its purity. 
"G" grade is specially prepared for 

power and transmitting tubes. It is ex- 

tremely pure, a typical analysis reveal- 

ing only .028% acid soluble calcium, 

.005% iron, and .04% aluminum. Fur- 

thermore,"G" grade is not a compound 

and contains no gases which must be 

driven off before using. "G" grade may 

he used just as received with the addi- 

tion of the usual proper binders. 

If you are not familiar with the other 

advantages of Foote "G" grade, this 

brief review may be helpful to you: 

a. A surface sprayed with "G" grade 

Zirconium Dletal Powder approaches 

a perfect black body in heat radiation. 

"HO... SE 
OF TOMORROW" 

W 

From our"house of tomorrow"-that is, the various Foote , 

ants and laboratories, pour products used by hundreds 
of industries, and by our Armed Forces and those of our 
Allies on far flung battle fronts. Ores and minerals, chemicals 
and alloys, wrested from the earth, and new processes devel- 

ned in our laboratories and plants, await your consideration, 
cooperation or application. Let Foote research and 

products help you today- for tomorrow. 

MINERAL COMPAPSY' 

b. "G" grade has little or no tendency 

to mirror the tube wall or insulating 

parts, therefore it eliminates inter - 

element leakage and losses, raises thhe 

maximum load limit of the tube, 

creases shrinkage and increases tube 

life. 

c. It does not easily alloy with the 

molybdenum plate and thus decrease 

its efficiency as a getter. 

d. With "G" grade the pumping time 

for certain tubes with carbon or graph- 

ite anodes is reduced over 50%. 

e. "G" grade is a continuous getter at 

temperatures less than 400°C. but is 

most active over 600°C. 

For additional information about Foote 

Zirconium Metal Powder you are urged 

to write us. 

ASreo,4 'ao" 
i,'/'ousrió/Ores PHILADELPHIA ASBESTOS oirlCheio/s Home Office: 1617 SUMMER STREET, PHILADELPHIA, PA.A West Coast Repr.s Griffin Chemical Co., Son Francisco, Calif. English Repr.: Ernst B. Weslman, Ltd., London, Engl 
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Precision apparatus performs with maximum 

efficiency when serviced by precision test equip- 

ment. The quality testers manufactured by 

RCP meet industries' needs for superior equip- 

ment because of their consistently reliable 
performance. 

Typical of RCP's advanced design is the Elec- 

tronic Limit Bridge Model 670 for precision 
resistance testing. 

The scale is uniformly calibrated from 0 to 

10% deviation on either side of center; each 

division represents 0.5%. Simplified direct read- 

ings are in terms of plus/minus deviation from 

a built-in standard of predetermined resistance. 
The built-in standard can be any value specified 

from 8 ohms to 10 megohms. Provision is made 

for the use of external standards of specified 

values as well as external and internal standards 
in combination. 

Other RCP electronic and elec- 
trical instruments are described in 

catalog 128. If you have an unusual 
test problem-for production or 
laboratory work - our engineers 
will cooperate in helping you find 
the most efficient solution. 
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OTHER FEATURES OF THE MODEL `y 670 ARE: 
3.,- 4 

Component resistors are 0.1% accurate 41/2" Galvanometer has a 

sensitivity of 25 microamperes in either direction Battery operated 
Automatic cutout switch disconnects batteries when instrument is 

not in use Engraved bakelite case is heavily shielded Complete 
with self-contained battery supply, ready to operate . . . . $150.00 

RADIO CITY PRODUCTS COMPANY, INC 
127 WEST 26th STREET NEW YORK CITY 1, N.Y. 
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MANUFACTURERS OF PRECISION ELECTRONIC LIMIT BRIDGES - 
GENERATORS - ANALYZER UNITS - TUBE TESTERS - MULTI -TESTERS - 
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VACUUM TUBE VOLTMETERS - 
OSCILLOSCOPES - AND SPECIAL 

VOLTOHM-MtLLIAMMETERS - SIGNA 

INSTRUMENTS BUILT TO SPECIFICATION 

September 1944 - ELECTRONI 



tasting the International Meter Rods 
7 Paris 1874. The degree of accu- 
acy attained 1/10,000,000 of a quad - 
ant of a terrestrial meridian. 
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FOR TRATNSMITTING TUBES 

TRANSMITTING ARMYjj`` 

TUBES 

CV 

:.z 

967 

IN every art or craft, the work of some acknowledged master 
sets the standard. 

Since 1934 UNITED has won recognition by specializing 
exclusively in the engineering, design and building of trans- mitting tubes which are unchallenged for excellence. UNITED tubes excel in every electronic application ... including radio 
communication, physiotherapy, industrial control and electronic heating. In these and other applications, tubes by UNITED con- tinue to win top honors for uniformly dependable performance. 

In communication equipment for airlines, commercial broad- casting, police radio stations and other vital civilian services, UNITED transmitting tubes set the standard. Accept nothing less than. UNITED quality tubes for your requirements. 
Order direct or from your electronic parts jobber. 

UNITED ELECTRONICS COMPANY 
NEWARK, 2 New Jersey 

ATRONICS - September 1944 

Transmitting Tubes EXCLUSIVELY Since 1934 
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WHEN YOU USE BH 

FIBERGLAS SLEEVING! 

BH EXTRA FLEXIBLE 
FIBERGLAS SLEEVING 

2 14490. 01-v 
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NOT THIS 

NON -FRAYING 

NOT THIS 

THIS 11 

NON -STIFFENING 
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Here's an Insulation that Handles Easier, 

Cuts Cleaner and Saves Time 

IF you're exasperated by ordinary sleeving that 
frays on the ends, works stiffly and doesn't hold 

up in use ... then you'll certainly want the low- 

down on BH Extra Flexible Fiberglas Sleeving! 

For this is a really flexible and,definítely non - 
fraying sleeving-built around the excellent in- 

sulating qualities of Fiberglas by an exclusive 

BH process. 

Fiberglas, you know, is moisture -resistant, 

high in dielectric and tensile strength and is 

shunned by fungus growths and unharmed by 

most chemicals. "Punishment" tests prove that 
BH Extra Flexible Fiberglas Sleeving has even 

more advantages. It is permanently non -fraying 

and non -stiffening: It won't burn because both 

yarns and impregnation are non -inflammable. 

And it lasts indefinitely without cracking or 

rotting. 
Assembly and repair men say BH Extra Flex- 

ible Fiberglas Sleeving is a pleasure to handle 

and a sure bet for long life in the most severe 

service. So why tolerate a less efficient sleeving 

any longer? BH is available in all standard colors 

and all sizes from No. 20 to 5/e", inclusive.Write for 

samples today and make your own comparison! 

NON -BURNING IMPREGNATED MAGNETO TUBING NON -BURNING FLEXIBLE 

VARNISHED TUBING SATURATED AND NON -SATURATED SLEEVING 

BENTLEY, HARRIS MANUFACTURING CO. 

Dept. E Conshohocken, Penna. 
September 1944 - ELECTRONIC 



The Stake of the United States 

in Expanding World Trade 

WITH the war in Europe racing to a climax, and 

with a sure pattern for the defeat of Japan al- 

ready outlined, American business ís confronted 

with the need for an immediate decision on long-term 

economic policy. 

What is this country's foreign trade program to be 

after the war? 

No intelligent appraisal of all the factors any longer 

can allow us to postpone considering the issue merely 

because, in the past, foreign trade absorbed barely 

eight per cent of our production. 

Actually, a whole new set of conditions was injected 

into the picture by the first World War; but we per- 

sisted in ignoring these new factors. 

Almost overnight, the United States was transformed 

from the largest debtor nation in the world to the second 

largest creditor nation. At the same time, we made faster 

technological progress than any other nation. Thus we 

created the need for more dollar exchange on the part 

of the rest of the world and simultaneously made it 

harder for other nations to earn dollars. 

Today, as another, far vaster war is approaching its 

end, those changed circumstances are magnified. Amer- 

ica has new responsibilities-to itself, and to the world. 

Our war -inflated industrial capacity cannot be al- 

lowed to drop back to prewar levels without causing a 

domestic crisis which we dare not permit. 

And, because so much of the world is geared to the 

American industrial machine, we can no longer contem- 

plate calmly the repercussions of a largely self-sufficient 

trade program or of an unplanned foreign trade pro- 

gram. Either would inevitably set the stage for the next 

world war, 

If we are going to prepare ourselves intelligently to 

cope with this new problem, we must acknowledge 

certain basic principles. 

World trade cannot be rebuilt simply by attempting 

to restore prewar flows of goods. The war has so com- 

pletely changed the economic fiber of many countries 

that it is necessary to develop new trade relationships. 

The East Indies, for example, may find the demand for 

their rubber considerably reduced; the United States 

may, to a large extent, have to cease exporting cotton; 

Japan will need to find new substitutes for much of its 

exports of silk; the British will need new markets to 

replace the income which they formerly derived from 

their large overseas investments. 

We cannot expand markets for our goods, at home or 

abroad, unless we find ways of buying more supplies 

from more people at home or abroad, so that they will 

have more dollars to spend. 

And we probably cannot create increasing buying 

power abroad without first exporting more of our tech- 

nical skills-our engineers, our production and man- 

agement men-to build new markets for our own 

specialties. 

What is needed to rebuild the world's economic 

system? 

1. Most basic of all, of course, are stable governments which 

command popular support. In the absence of strong gov- 

ernments, currency stability cannot he achieved. 

2. Most war -stricken countries, for a year or two, will need 

rehabilitation loans, because they will require far more 

raw materials, equipment, and live stock than they can 

pay for out of current production. 

3. Loans, however, are only a stop -gap, though often a 

necessary one. Far more important than rehabilitation 

loans will be the creation of better opportunities for war - 

stricken countries to sell to the rest of the world, partic- 

ularly to the United States, South America, South Africa, 

and India. The ravages of war do not completely destroy 

the ability of a country to sell. Indeed, it is surprising. 

what large supplies of certain commodities war -torn 

countries have on hand even before devastated industries - 

have been restored. The invading troops in Normandy. 

found shoes almost non-existent, but they found fooc*.. 

more plentiful than in Britain. ova 

Better opportunities for war -stricken countries to self' 

would create opportunities for them to buy the thin 

they will require to restore scattered industries and del 

pleted farms, and would help those countries to get ri 

of the exchange controls which are now universal. 

long as a country is able to expand its exports only slow 

and painfully, and is dependent upon foreign loans 

prevent the depreciation of its currency, so long will 

OF carefully preserve exchange controls and other restri 
tions in imports. That is why large advances, eitl 

through an International Monetary Fund or an Interr't1`1 

tional Investment Bank, can make only limited conti 

bution to the removal of trade restrictions. 

4. Permanent monetary and credit arrangements are nee. 

to protect nations against temporary pressure upon tl«r 

currencies, to permit necessary changes in exchange r id 
G 

to be made in an orderly manner, and to assure that g 

ernments never again will repeat the "beggar-my-nei 
bor" policies of 1931 and 1932. 

BRI 

5. Finally, the world needs a reversal of the trend to."'t 
economic self-sufficiency, which received a strong,.c. 

petus from the first World War and an even stronger 

from the great depression of the Thirties. This doe; 

mean that the efforts of many raw -material prod: 

countries to diversify their industries should be opr 

During the late Nineteenth Century and the first p; 



this century, the international specialization of produc- tion was carried too far, with the result that many coun- tries became dependent fora large part of their standard of living niacin .the export of one or two raw materials- coffee, sugar, rubber, silk, wheat, wool, and meat. Be- tween the two World Wars,however, the pendulum swung much too far in the direction of self-sufficiency. Some densely populated industrial countries of Europe (Italy, France, and Germany) even attempted to become self- sufficient in wheat, fats, and sugar. So limited are the natural resources and technical skills of most countries that each one finds many things which it can produce only at prohibitive costs. Between the extreme speciali- zation of the late Nineteenth Century and the more re- cent trend toward extreme self-sufficiency, a happy me- dium should be sought. 

What role should the United States play in recon- structing the world's international economic system? 
There are those who suggest that the United States be a more or less permanent Santa Claus. They believe that an excess of exports could be financed only by "loans"-loans that would eventually turn into gifts, af- ter producing bitter controversy over why the "debtor" country did not meet its obligations. The persons who assert that full employment can be provided only by an excess of exports are in effect saying that our economy cannot become self-supporting. That is a confession of economic defeatism which a young and vigorous nation should not be willing to make. 
The most immediate contribution which the United States can make to world reconstruction is to make it- self prosperous. 
Prosperity here means a large demand by our indus- tries for imports. The. more we import, the easier will it be for foreign countries to meet their large and urgent needs for goods. In 1939, with a gross national product of 3100 billion, our imports were $3 billion. After the war, with 55 million people employed and a gross na- tional product of $155 billion, our imports would be about $7 billion or $8 billion. 
Not only should the United States make itself pros- )erous, but it should keep itself prosperous. So impor- lent is the United States in the world economy that a !epression here is bound to produce a disastrous drop ti, the price of raw materials throughout the world and y throw most countries into an economic tailspin. 
The United States should support the principle of a rge fund, to protect the exchanges of the world from mporary pressure. We should not permit differences rer the details to prevent its establishment in ample ne to be available during the critical period when tr-stricken countries will need goods far in excess of yir immediate ability to pay for them. Some arrange- tnt, even though imperfect in details, will be infinitely )erior to no arrangement. 
'inally, the United States should take the lead in aking down barriers to trade. We are the logical ntry to do this, partly because of our immense do - :tic market, and partly because for most of the last my -five years this country has been able to. sell tr countries more goods than they have been able ell to us. One of the greatest contributions which United States could make to a sound and expand - world economy would be to briñg our imports, as as practicable, up to our exports. In other words, 'Inited States, in the long run, should be hard to 

borrow from .but easy to sell to. The United States should implement this policy (1) by continuing the negotiation of reciprocalreductions in duty, and (2) by accepting exchange rates which make foreign curren- cies cheaper in dollars than they were in 1939. So great will be the world's need for goods that we can be sure that any dollar exchange earned' by sales to us will be converted into American -made goods and will lead to larger exports. 
Time was when the United States obtained about eight per cent of its standard of living by sending goods abroad and bringing back other goods. Before the war, however, we were getting less than five per cent of our living by international trade. If, after the war, we were gradually to raise the proportion of our standard of' liv- ing obtained by trading with other countries to ten per cent of domestic production,, our imports would be about $15 billion or $16 billion a year. Our people would be able to buy many things which they now cannot afford, and scores of countries which export raw materials and luxury products would feel the stimulus of rapidly ex- panding markets. Their expanded demand for road building machinery, mining machinery, machine tools, agricultural implements, locomotives, railroad cars, electrical equipment, trucks, automobiles, and a mul- titude of products of our factories would create a mil- lion or more additional jobs in our factories. 

Although the United States would raise its standard of living by increasing its imports and its exports, it should honestly face the fact that the resulting shifts in production and employment would temporarily be pain- ful for some people. The increase in imports would be in commodities which other countries can produce for less than the cost at which much of our output is produced- such as sugar, wool, copper, some fats and oils, wines, winter vegetables and fruits. The increase in our ex- ports would come from those industries in which our superiority is greatest-particularly the manufacturing industries. Finally it would be advantageous, to the country as a whole, to shift a million or two workers from agriculture, where they earn about 60 cents an hour at best, to manufacturing, where they earn better than 80 cents an hour. 

The very fact that in economic matters the rest of the world is dependent upon the United States, exposes our country to great demands and to envy and misunder- standing. The United States must be willing to help the rest of the world, but its help should take the form of assisting other countries to help themselves. Never in all history has one country had such an opportunity to give the world a rising standard of living, to foster con- ditions under which peace flourishes. What greater tragedy could there be than to make the sacrifices which we are now making and fail to seize this chance to create a world of hope and opportunity in which the spirit of goodwill among nations is able to flourish. 

President McGraw -Hits Publishing. Company, Inc. 



the 5.1;(kee.,, 
behind the science 

of electronics 
The pattern of progress in the science of 

electronics is determined by the achievements 

in creating and developing new and more 

efficient electron vacuum tubes. Therefore, 

the whole complex task of vacuum tube de- 

velopment - involving the intelligent appli- 

cation of many sciences - comprises the real 

science behind the science of electronics. 

To create and produce the modern vacuum 

tube requires experience and skill of the high- 

est order in these many sciences in addition to 

complete facilities' for their application. The 

list includes everything from chemistry and 

metallurgy - the technology of glass fabrica- 

tion and vacuum pumping-to physics, optics, 

thermodynamics and most important of all- 

Electronics. 
The resources and resourcefulness of Eimac 

laboratories have accounted for many out- 

standing contributions to the science of Elec- 

tronics. A fact which is attested to by the lead- 

ership which Eimac tubes enjoy throughout 

the world. These comprehensive facilities are 

continuously being utilized to achieve better 

and better results for the users of Eitnac tubes. 

Eimac Engineering is devoted solely to the 

development and production of electron 

vacuum tubes. However, since the electron 

vacuum tube is the heart of all electronic de- 

vices it is advisable for users and prospective 

users of electronics to look first to the vacuum 

tubes required. A note outlining your prob- 

lem will bring advice and assistance without 

cost or obligation. 

Write for your copy of Electronic Telesis -a 64 page 

booklet fully illustrated -covering fundamentals of 

Electronics and many of its important applications. 

Written in layman's language. 
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A few of the branches of the Science 

behind the Science of Electronics 

CHEMISTRY-Making 
Gas Analysis in the Eimer Laboratory METALLURGY-Sperirograpbic 

Analysis of the 

Metals Used in Vacuum Tubes 

.- 
..~ ttt, 

VACUUM TECHNOLOGY- Constan 

Research to Develop Better Vacuum 
Terhnsques 

/ / . oi 
^- 

. 

PHYSICS-Actually Vituvna Emission of 

Electrons udsb Electron Microscope 

OPTICS-Studying the Fffict Processing has on the Structure of 

Matereals Through Photomicrography 

Follow the leader. to 

ELECTRONICS-Determ 
about and Recording 1 

Vacuum Tube Capo 

", 

GLASS TECHNOLOGY -Special 
Technique to Produce Complicated G 

EITEL-McCUUOUGH, INC., 869 San Mateo Ave., SAN BIN 

Plants located of : Son Bruno, California 
and Solt I 

Export Agents, FRAZAR & HANSEN, 301 Clay .ftrees, San -rands., Cal 
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CONTACT 
for Five._ Seconds 
or Five Hours 
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P"R:MAILORY 8 GOInc. 

ALLORY 
Push Button Switches 

f: a 

be 
nee Mallory Circuit Selector of 

á Switches-Single gang and hi -gang types. Low capac- v' ar ity, low resistance, silver-to- tion silver contacts, extreme llexi- abot bility in circuit and coil 
combinations. 

Nc 
Mallory Jacks-Long frame, )ero junior, midget, Signal Corps lath and extension types. Spring !epr combinations for practically 

It tht any application. 
the Mallory Plugs - Two and three copal uctor types in bake - "Elite or shielded nickel shell. trge Tips insulated from sleeves mpoto prevent shorting. 

rev tMallory Dial Lights - In ne t.crew base and bayonet types. ir-st,ase 
ir ir. 
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Many products on today's drawing hoards call for manual make and break of the electrical circuit-either momentary or locked for an indefinite period. The answer to that need is provided by Mallory in this versatile, dependable Push Button Switch. 
The switch is available in two different types: a non -locking model which operates only when the button is pushed in and releases on removal of pressure ... and a locking switch which maintains its position when the button is pushed in, and is released only when the button is pulled out. In either case, eight circuit combinations are provided, and the switches can be mounted on panels up to j inch thick with a single hole 7/16 inch in diameter. 

1 

For other precision electronic parts geared to today's specifications and t backed by Mallory's wide application knowledge, send for the Mallory Catalog or see your Mallory (listrihutor. A few typical Mallory products are mentioned at the left. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Serving the Aviation, Electrical, Electronics and Industrial Fields 
P. R. MALLORY 8 CO..Inc. 

are Ronda That Tie 
YOU to Your Fighting Man 

*There 
-Government War Randa! 

Approved Precision rochicts.: 
September 1944-El FrTRnKii(' 
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CROSS 

TALK 

"An alert Navy must have appropriations from Congress for extensive 

research in time of peace. Research before a war is the only research 

which will do us any good on the day the enemy strikes." 

James Forrestal, Secretary of 'the Navy, Saturday Evening Post, June 24, 1944. 

RESEARCH ... It is an unfortunate fact that a 

very great deal of the research which is now bearing 

us such good fruit in the war was started almost too 

late. In some branches of the armed services, for- 

ward -looking research had practically ceased, either 

due to lack of foresight or imagination, or due to 

the fact that Congress would not provide the funds 

for it. After every war, the people lull themselves to 

sleep with the happy hopes that no further war -like 

expenditures will be necessary, and, therefore, no 

more taxes need be collected for preparation for 

future conflicts. 
Admiral Mahan, in his well known treatises on naval 

history, cites chapter and verse to show that after 

every war in 'which this country is engaged there 

arises a clamor to stop all warlike activities, to get 

back to "normal" and to stop spending money so that 

the people can make more of it. 

As soon as peace seems close, watch for an outcry 

to lower taxes, to stop the expense of further research. 

Watch for all of the age-old arguments which a people, 

tired of war, eternally advance for going back to sleep. 

Remember that savings made by stopping research 

are only illusory; that money saved before a war is 

spent many fold after a war starts; that abundant 

research prior to a war may prevent it entirely. 

STANDARDIZATION . . . Some people make 

fetish of the business of standardization. Certain] 

the subject can be worked so hard that the potenti; 

benefits are not secured. Yet the recent happy co! 

elusion of the conflict in the symbols used for ele 

tronic components leads one to hope that additior 

benefits could be secured by some standardization 

the components themselves. 
The vast number of different types of electro 

components is a great waste of manufacturing effi 

a waste of storage space, a great burden on ra 

service agencies and a great trouble to manufactun 

and users of radio sets. 
Most of the different types of components vary f 

each other in minor degree only; a very great n 

of them could be eliminated. It is true that the 

signer who uses the components would have fi 

types to choose from-but it is a fair assumption, 

he, too, would find his problems simplified, not m 

fled, by standardization of this kind. 
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The ' i British Columbia so attractive 
rge fto the tourist and so rich in min- 
mportrals, present many difficult prob- rer thtlms to engineers. Among these is rte tole very real problem of provid- u-stria g satisfactory radio reception ims,r scattered groups of listeners tnt, evtsiding 

ín remote valleys among )erior - 

veral mountain ranges which di- 
'inally,le the province. To the ex- akmg 

mely rapid attenuation of the re;tictry tac,und 
wave associated with rocky m 
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FIG. 1-Revelstoke, B. C. showing the nature of the terrain which broadcast service difficult in this Canadian province 
renders 

strategically these might be lo- cated. While the use of short- wave transmitters offered a par- tial solution, the wide angle of 
transmission required and the dis- tances involved were deciding fac- tors in limiting this means of transmission to auxiliary service. The method finally adopted utilizes numerous low -power transmitters operating on standard broadcast channels. Some of the power from these transmitters is fed into ex- isting wire lines serving the re- mote valleys and this is the most important feature of the system. 

Initial Test Results 

Everyone who has made field - strength measurements knows that telephone, telegraph and power circuits act as carrying conductors for radio waves. With this in 

By N. R. OLDING 
Regional Engineer Canadian Broadcasting Corp. ranconver, B. C. 

mind, a test unit was set up with 
the following objects in view : 

(1) To determine the minimum 
power required to serve a com- 
munity of from 500 to 5000 popu- 
lation. 

(2) To determine the improve- 
ment in coverage obtainable by 
utilizing the carrying effect of 
nearby copper circuits. 

(3) To determine whether or 
not it would be possible to feed 
limited power into local copper cir- 
cuits without creating interference 
on telephone and carrier -telegraph 
circuits. 

North Bend, a small railway 
town on the banks of the Fraser 
River at a point known as the 
"Gateway to the Cariboo", was 
chosen as a test site. In view of 
the nature of the tests to be con- 
ducted, the site had much to 
recommend it. The town is on a 
narrow ledge between a mountain 
and the river and on the other 
side of the river a similar condi- 
tion prevails. The nearest center 
of population to the south is at 
Yale, about twenty-three miles 
airline, and the nearest center of 
population to the north is at Lyt- 
ton, twenty-five miles airline. (A 
Canadian Pacific Communications 
repeater station, carrying CBC 
network service, is located in 
North Bend and the strongest day- 
time signal on the broadcast band , 
was somewhat less than 1.0 micro- 
volt -per -meter.) 

A Marconi TR5OP shortwave 
transmitter, converted for use on 
840 kc and operated under experi- 
mental license VE9BC, was in- 
stalled in the local telegraph re- 
peater station as shown in Fig. 3. 
The ground lead from the trans - 



Broadcast Relay System 

Remote valleys in rugged western Canaria are difficult to serve by conventional broad- 

cast methods. The problem is solved by installing 25 -watt transmitters in local telegraph 

and telephone offices through which network audio flows and feeding part of the r -f 

output of these transmitters hack into the wire lines, which serve as carrier conductors 

mitter was connected to the com- 

mon equipment ground. The an- 

tenna consisted of an inverted L 

with a flat top 120 ft long, run- 

ning slightly above and approxi- 

mately parallel with the telegraph 

lines. 
During field-test periods power 

output was maintained at 16.2 

watts. Peak program modulation 

was held at 60 percent except dur- 

ing station breaks, at which times 

the transmitter was switched to 

icw and the output raised to 20 

watts. Even during the latter 

periods local and distant repeater 

operators were unable to detect 

any trace of interference on tele- 

phone, telegraph or carrier -tele- 

graph channels. 
It was not possible to make 

many field -strength measurements 

at the time, but readings on sig- 

nals radiated directly by the an- 

tenna and not aided by telegraph 

line carrier characteristics indi- 

cated approximately 100 micro- 

volts -per -meter at points five miles 

away from the transmitter. On the 

other hand, due to the carrying 

effect of the telegraph circuits, the 

signal at points up to 500 feet 

from these circuits and 15 miles 

from the transmitter gave read - 

FIG. 2-(above) Relief map of British Columbia. Circles indicate the loca- 

tion of low -power relay stations radiating a portion of their r -f output into tele- 

phone. telegraph and power lines as discussed ín this article. Triangles show 

other stations of the CBC and squares identify prívate commercial stations 

associated with the network. 1--CBR-CBRX, Vancouver; 2-CFPR, Prince 

Rupert; 3-CBRG, Prince George; 4-CBRQ, Quesnel; 5-CBRL, Williams Lake; 

6-CBRN, North Bend: 7-CBRA, Revelstoke; 8-CBRM, Creston; 9-CBRK, 

Kimberley: 10-CBRR. Cranbrook: 11-CBRF. Fernier 12-CJVI, Victoria; 13- 

CJOR-CKWX, Vancouver; 14-CHWK, Chilliwack: 15-CFJC, Kamloops; 16- 

CKOV, Kelowna; 17-CJAT, Trail: 18-CKLN, Nelson 
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ings of 300 microvolts -per -meter 

or more. The signal radiated by 

the telegraph lines, which could 

be followed up and down the right- 

of-way for approximately 40 miles, 

transferred to local circuits at 

Yale and Lytton, providing a use- 

able signal even at these points al- 

though both are well outside the 

normal ground -wave service area. 

Practical Application 

The financial failure and closure 

of the privately owned station in 

Revelstoke, in the late fall of 1940, 

and subsequent requests from list- 

eners in that area for continued 

FIG. 3-(below) The experimental low - 

power relay station, installed in a tele- 

graph repeater office at North Bend. 

It is now in permanent use 
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FIG. 4-Schematic of the lowpower relay transmitter finally developed for use at a number of locations in British Columbia. The r -f portion of the unit may Le seen at the upper left; the 

'n°tervice, presented an immediate ou Ipportunity for the CBC Engi- 
NO1 eering Division to put the fore- -ouoing experience to practical test. t i' On October 22nd, 1940, the first we 
.he`ow-Power Relay Transmitter", hrolerating under the call CBRA, s installed and placed in opera - he 

Is 
on a sixteen -hour -a -day e 

por, edule. In the beginning the Averted Marconi unit, with some 
to'ther refinements such as tem- striílature control of the crystal imrillator, was used. Although eve transmitter was designed for rior lrmittent service it stood up ally,'. However, because many g r points were demanding im- r'y toed service, the development of marecial transmitter unit which y-fivid 

work into various antennas cturp it erratic local power sup- 
rited ¡was undertaken. 
lrld e. requirements were as fol- 
s prac 
,ited ¿ The power output should be ,n 20 and 25 watts. 

The tube line-up should be 
pre and efficient as possible. 

associated monitor and its amplifier appear at the upper right, with the modulator and speech amplifier diagramed below the monitor. Other circuits are power supplies 

(3) The antenna -tuning unit should be relatively free from fail- ure due to static or lightning. 
(4) The unit should give long and reliable service on fluctuating or poorly regulated power supply. (5) A minimum of meters con- sistent with reliable operation should be used. 
(6) Meters should be provided to measure the audio input level, antenna current, percentage mod- ulation, final amplifier plate volt- age and final amplifier plate cur- rent. 

(7) The unit should incorpor- ate a monitor, with provisions to switch the input to either the audio line or the rectified r -f car- rier. 
(8) As the unit would in many cases be operated by relatively in- experienced personnel, a minimum of adjustable controls should ap- pear on the exposed panel and the operation should be limited to throwing switches on and off and reading the meters. 

(9) As an aid to servicing, it 

was proposed to fuse each major 
circuit separately and to construct the unit so that individual chassis units could be readily removed when required. 

(10) The antenna coupling unit and final amplifier tank should be 
designed to permit efficient coup- ling with a minimum of harmonic 
radiation. 

(11) Frequency response should be equal to, or better than, that of the network, or ± 2 db from 100 
to 5000 cycles. 

(12) The audio input should be 
arranged for bridging across a 
600 -ohm line and the input ampli- fier should have sufficient gain to permit 100 percent modulation 
peaks to be attained on line levels as low as - 10 to - 20 db.. 

(13) Last, but most important, all components should be oper- ated well below their rated ca- pacity. 
As no equipment meeting all these requirements was available on the market, arrangements were made to cooperate with a local 

c 



radio manufacturer, Vancouver 

Radio Laboratories, Ltd., on the 

design of suitable units. (A num- 

ber of equipment photos included 

here were supplied by the Labora- 

tories.) This arrangement proved 

very satisfactory as the local plant 

already had considerable experi- 

ence in the construction of trans- 

mitting units to be used in remote 

districts where long life with a 

minimum of service were essential 

factors. The resulting design is 

shown schematically in Fig. 4. 

Requirements 1 and 2 were met 

by the use of two 807's or RK39's 

operated in parallel with 390 volts 

on the plates, as the modulated 

r -f amplifier, and two similar 

tubes, operating with 400 volts on 

the plates, as class -B modulators. 

Requirement 3 was met by the 

use of inductive tuning in the an- 

tenna tuning unit and by the use 

of a three -turn lightning choke, 

with horn gap to ground on the 

antenna side of the choke. This 

choke is installed outside, at the 

point where the léad-in bus enters 

the building. A typical antenna in- 

stallation is shown in Fig. 5. 

Requirement 4 was met by the 

use of a Thordarson 350 -watt volt- 

age -regulating transformer be- 

tween the local power outlet and 

the 110 volt a -c input to the trans- 

mitter. 
Items 5 and 6 were met by the 

use of four meters. Instead of 

reading antenna current directly, 

a 0 to 1 ma d -c milliameter read- 

ing rectified carrier is used to in- 

dicate normal antenna current and 

at the same time provide a means 

of maintaining proper current for 

the operation of the percentage - 

modulation indicating meter. A 0 

db at six milliwatt volume -indi- 

cating meter provides both input 
audio and percentage modulation 
readings. The rather novel circuit 
used. is discussed more fully later. 
Final amplifier plate voltage and 

current meters provide the other 
essential readings. 

Item 7 was incorporated with 

the input and output V. I. meter 
circuit. 

Item 8 was met by the use of 

meter jacks and screwdriver -oper- 

ated controls which are normally 
concealed and protected by a dress 
panel. 

Item 10 was met by the use of a 

0.001 fixed -mica tank capacitor in 

the modulated amplifier stage and 

loose link -coupling between the 

final amplifier tank coil and the 

antenna tuning unit. 
Items 11 and 12 were met by the 

use of high -quality audio com- 

ponents and by the addition of a 

single stage of audio amplification 

before the class -B driver stage. 

Transmitter Design Details 

The transmitters are made up 

of three units, as pictured in Fig. 

6. The top section contains the 

speech amplifier, modulator, crys- 

tal oscillator, buffer and modu- 

lated r -f amplifier, shown in 

greater detail in Fig. 7. The oscil- 

lator and buffer tank coils are 

mounted in a shield can on top of 

this chassis, while the final ampli- 

fier tank coil and the antenna load- 

ing coil are mounted on the in- 

side of the top of the cabinet. 
Referring again to Fig. 4, the 

r -f section of the transmitter con- 

sists of a 6V6 crystal oscillator 

very loosely coupled to a 6V6 oper- 

ating as a high -mu triode buffer. 

The buffer is capacitance -coupled 

to two 807's or RK39's connected 

in parallel and operating as a 

class -C modulated amplifier. A 

0.001-µf fixed -mica capacitor is 

`, 

11. 

_ .... , v. r.u.yk, 

connected across the final amplifier 

tank coil and the circuit is tuned 

to resonance by means of taps and 

a rotor in the L, coil form. 

The antenna circuit ís reson- 

ated by means of a tapped induct- 

ance and a rotor in the L, coil 

form. The tank circuit and the an- 

tenna circuit are coupled by 

means of a link which has fixed 

coupling at the tank coil end and 

an adjustable sliding coupling at 

the antenna tuning coil end. 

The oscillator and buffer plate 

circuits are tuned by means of 

variable capacitors. The tuning 

knobs are mounted on the front 

of the top chassis but are nor- 

mally concealed the dress 

panel. Four jacks are provided on 

the top chassis for test -metering 

the oscillator plate, buffer grid, 

buffer plate and final amplifier 

grid circuits. 
The speech equipment consists 

of a 6C5 audio amplifier, 6C5 

driver and two 807's or RK39's in 

push-pull as modulators. The in- 

put transformer is 10,000 ohms 

bridging, and the balanced pri- 

mary terminal and center -tap leads 

are brought out to the rear. 
The center unit contains a 6116 

carrier rectifier and 6V6 amplifier. 

Four meters are mounted on the 
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FIG. 5-The telegraph station at North Bend, in which the broadcast rel. 

transmitter using the call -letters CBRN is installed. The tall white pole. li 

to the left of the building supports one end of the antenna, which runs ' 

mediately above and parallel to the telegraph wires which appear bene 
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control panel : carrier meter, vol- ume indicator, milliammeter and voltmeter. The latter two are used to read the input to the final ampli- fier. Also on this panel are mounted the coarse and fine con- trols used to set the carrier meter to read mid -scale, the filament "off -on" switch, the plate voltage "off -on" switch, a meter switch and the 6V6 amplifier gain control. The meter switch SW, permits the V. I. meter to be connected to (1) the calibrating voltage, (2) the input from the audio network or (3) to read percentage modula- tion. With loudspeaker switch SW_ "on", the meter switch also permits oral monitoring either off the network or off the air. When the meter switch is in "calibrate" position the V. I. meter -amplifier is connected across a fixed a -c calibrating voltage which, due to the fact that a pri- mary voltage -regulating trans- former is used, is reasonably con- stant. This reading will indicate whether or not there has been any change in the original adjustment or gain of the amplifier. If the V. I. reads other than zero in the calibrate position the amplifier 
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ed TIG..6-Front and back views of the transmitter design finally adopted. Be- 

;use these transmitters are operated by men in telegraph offices and others 
,natively unfamiliar with such equipment, controls to which they have access 

limited. Other adjustments, and meter jacks for use by servicemen and 
pie CBC engineers. are concealed behind dress strips on the front panel 

gain control is reset so that the 
meter reads 0 db. When these 
readings and adjustments are be- ing made the loudspeaker switch must be in the "off" position. This 
substitutes a resistive load in place of the voice coil. With the switch set in the "modulation" position and the transmitter turned on and modulated 100 per- cent at 1000 cycles, the coupling of the sampling coil in the antenna tuning inductance is varied until the V. I. meter reads 0 db (100 per- cent modulation). The coarse and fine carrier -meter adjustments are then set so that the carrier meter reads 0.5 ma (mid -scale). There- after, if the V. I. reads 0 db when the meter switch is set on the cali- brate position, the meter will indi- cate the approximate input level in db when the sw itch is set to "Input" and will indicate 100 per- cent modulation when the switch is set in the "modulation" position and the meter reads "0 db". Three separate power supplies are mounted on the bottom unit. One power unit supplies the heat- ers on the middle unit and B volt- ages to the crystal oscillator, buf- fer and monitor amplifier. The 

t. 

second power unit furnishes the heater power for all of the r -f tubes and B voltage for the class - C amplifier. The third power unit supplies the heaters of the audio tubes and furnishes the B voltage for the modulator tubes. A separate transformer, which remains energized at all times, supplies the power for the crystal heating unit. 

Typical Installations 
The first of the new units was installed in Revelstoke in July, 1942, as noted in an earlier para- graph. This was followed by installa- tions at North Bend in September, 1942, in the East Kootenay area at Fernie, Cranbrook, Kimberley and Creston in December, 1942, and in the Cariboo area at Williams Lake, Quesnel and Prince George in August, 1943. In addition to the units installed in B. C., three units have been shipped to east- ern Canada and are now in serv- ice in Sioux Lookout and Nakina, Ontario, and in' Edmunston, New Brunswick. 

Station CBRF, operating on 940 kc at Fernie, is installed in the Canadian Pacific Railway's com- munication office in the Fernie railway station. The antenna is an inverted L running NE and SW, parallel with the telegraph lines and railway tracks. The flat top is 112 ft long and 50 ft high. The lead-in runs NW from the SW end of the antenna and is 78 ft long. The ground system is buried in and around the station garden plot. It consists of 500 ft of No. 10 bare copper wire buried under the antenna in the form of three parallel wires cross -connected at the center and at both ends. Each of these wires is securely fastened and soldered to the transmitter ground lead, which is a No. 6 rub- ber -covered flexible stranded. cop- per cable. The lightning ground lead consists of a similar cable connected to a six-foot ground rod. As no equipment rack space is available at this point the trans- mitter is installed on a small table designed to accommodate the transmitter and the voltage -regu- lating transformer. 
As all transmitters are tuned to frequency and neutralized before shipping, the field installation con - 
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its of bringing the antenna, 
round, audio and power leads to 
to transmitter unit and connecting 
1em to the proper terminals. When 
tis has been done the equipment is 
Irned on and the antenna circuit is 
toed to resonance. The output is 
len adjusted by means of the vari- 
ale-link coupling and, when prop- 
Ily adjusted, tone from an audio 
scillator is fed to the input at the 
i rural peak program level at that 
I int and the balance of the adjust - 
grits are made so that all meters 
tad correctly. During the installa- 
tm a cathode-ray oscilloscope and 
landard impedance and distortion - 
insuring sets are used to assure 
t'rmal operation. 
The operators, who are usually 

timbers of the telegraph repeater 
{aff, are instructed in the general 
tieration of the equipment and are 
own how to detect defective tubes 
d replace fuses. They are re - 

t fired to check the transmitter at 
list four times a day and enter all 
adings on a log sheet which is 
ovided. For the first few weeks 
ese logs sheets are forwarded to 
e CRC regional engineer's office 

ice a week, but if the unit operates 
rmally during the trial period the 

senators are requested to submit 
lr sheets every two weeks. On re- 
ript of these logs the average read- 
igs for each 10th day of operation 
ie entered on a special sheet and 
Í this way there is a permanent 
icord which shows the gradual 
ilure of tubes, etc. If no ab- 
rmal readings or actual off -air 

iriods are noted the units are 
flecked three to four times a year. 
Jae checking is very thorough and 
i similar in most respects to the 
Jeck made during the original 
t ttallation. 
In order to avoid long rush -trips 
service a single unit which has 

lied in service, arrangements 
ve been made with a selected 

ddio serviceman in each locality to 
ndle emergency calls. This man 

supplied with a maintenance 
'inual and up-to-date service data 
eets. The men selected for this 
Irk are ex -amateurs, commercial 
diophone and code operators, 
slitled radio servicemen or motion 
lure projectionists. Except for 
tergency and temporary repairs 

i parts are supplied by the CBC 
lid spare tubes, fuses, etc., form a 

part of each installation. This 
method of emergency servicing has 
proved quite satisfactory in the 
few cases where it has been re- 

quired. 
Another installation of particular 

interest is that at North Bend, 
where local 110 -volt a -c power is 
not available during the day. At 
this point the transmitter operates, 
for a part of the broadcast period, 
on one of the 130 -volt repeater stor- 
age batteries. The voltage is 
dropped to 115 volts by means of a 
series resistor and is converted to 
115 volts a -c by means of a type 
233 Electronic Labs., Inc. vibrator - 
converter. As the frequency of the 
local power is fairly constant and as 
the battery -charging time -cycle is 
short, the voltage -regulating trans- 
former was eliminated at this point. 
When operating on batteries the 
direct current drain varies from 3.1 
(start) to 2.8 (finish) amperes. The 
normal a -c input to other units 
averages 248 watts, but the addi- 
tion of the voltage -regulating trans- 
former naturally increases the 
input slightly. 

Program Pickup Facilities 

As these units were designed for 
operation in the smaller communi- 
ties and as no associated local stu- 
dio facilities have been provided, 
the standard practice is to bridge 
the transmitter audio input across 
the CBC's Trans -Canada program 
circuit. At the termination of a 
branch network circuit, or where 
the transmitter is fed from a sep- 
arate amplifier, a 500 -ohm non - 
inductive resistor is connected 
across the audio input terminals of 
the transmitter or this resistor and 
a 500-0-500 pad having the required 
loss is used to terminate the circuit. 
In all cases a 1: 1 isolating trans- 
former is connected between the 
network feed and the audio input 
to the transmitter. The use of this 
transformer, together with a sep- 
arate ground for the r -f output of 
the transmitter, effectively prevents 
stray r -f fields. 

Connected in this manner, these 
net work satellite transmitters carry 
all programs on the CBC's Trans- 
Canada network in the Province in 
which they are located. Call letters 
are assigned by the addition of a 
letter to the call letters of the pre- 
dominant station in the Province. 

kY -- 
oP 

.; 9-40i0 

e 

. 

FIG. 7-Front and top views of the r -f 

and a -f chassis forming the top deck 
of the CBC low -power broadcast relay 

transmitter 

In British Columbia the predomi- 
nant station is CBR, hence the net- 
work satellite transmitters are 
assigned calls CBRA, CBRG, etc. 

Improvements in Future Units 

It requires long periods of serv- 
ice to show where improvements 
can be made and in the case of ex- 
isting and new units the following 
conversions will be made: 

(a) Oil -type filter capacitors will 
be installed to replace all high - 
voltage electrolytic units. 

(b) All toggle switches will be 
replaced by switches which will 
handle considerably heavier loads. 
(The primary power switch some- 
times fails in service although oper- 
ated within the rated load. The 
contact resistance of the loud- 
speaker off -on switch increases with 
use until it becomes appreciable in 
relation to the relatively low im- 
pedance of the voice coil or resistive 
load) . 

(c) The loudspeaker unit will be 
fitted with a volume control. 

(d) The first audio amplifier 
stage will be deleted, as the ampli- 
fication provided by this stage is 
not normally required. 

In addition to these changes, 
(Continued on page 304)' 
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FIG. 1-Electromagnetic valve used to 

control the flow of water to the boiling 
flasks 

SOME MATERIALS used in the field 
of electronics, such as phos- 

phors, electron -emitting coatings 
and photosensitive surfaces, are of 
the impurity -sensitive type. The 
presence of one part in a million of 
a given impurity may alter some 
specific property by several orders 
of magnitude. It follows that any 
chemical research concerned with 
such materials will require re- 
agents of the highest purity. 

Since water is used in large 
quantities for almost all chemical 
manipulations, it is essential that 
a sufficient supply of very pure wa- 
ter be, available. Three distillations 
will serve to produce water suitable 
for most uses. Our requirement of 
approximately 10 gallons per day of 
double -distilled water and five gal- 
lons per day of triple -distilled water 
makes it desirable that some sort of 
continuous system be employed 
which will operate With very little 
attention. 

In the Laboratories, the primary 
distillation takes place in a con- 
ventional commercial still which 
feeds its product into a large glass - 
lined storage tank. From there the 
water is fed by gravity to the sec- 
ond stage of distillation. -The sec- 
ond and third distillations are car- 
ried out in all -Pyrex stills, colrr- 
pletely protected against airborne 

AUTOMATIC 
Of Stills 
By R. E. SHRADER and E. J. WOOD 

RCA Labor -atones 
Princeton, N. J. 

dust. The two glass stills are con- 
nected in series, the first being run 
át a rate approximately twice that 
of the second. Thus the first *glass 

still delivers water directly to the 
boiling flask of the second, and the 

excess beyond that required to 
maintain a constant level passes 
through an overflow to double -dis- 
tilled water storage. The second 
glass still delivers to triple -distilled 
water storage. 

Two such combinations are in use 
arid a fifth still is available to aug- 
ment the double -distilled water pro- 
duction whenever it becomes neces- 
sary. 

The Control Problem 

The problem of automatic control 
comprises two phases: control of 
electric heater current, and control 
of the water level in the glass boil- 

ing -flasks. As the heater pow' 

never exceeds seven kw at 110 v, a 

ordinary electromagnetic switch 
capable of controlling the heat' 
current. Control of the water level' 

however, is a more difficult matter 

To meet the requirements of an 
glass system well protected again 
air -borne contaminants, a speci 

type of valve and level indicator 
required. 

An electromagnetic valve d 

signed by Ralph H. Plumlee at 
constructed as shown in Fig. 
proved satisfactory. The valve 
of the vertical -lift type utilizing 
spherical ground -glass joint as se: 

and plunger. A soft -iron laminate 
core is sealed inside the glass step 
which extends into the center 
a surrounding solenoid. Energize 
tion of the solenoid lifts the plunge 
permitting water to flow. When n 

.; 2050, 
2051,.. 

' or 2D21 

-) 

R 2,000 

tNf 

A --+ 
~ea. 

0000000000,', 

Neutral 

(Points A and B must) 
`have opposite polarity,) 

FIG. 2-Circuit of the electronic relay which operates the valve illustrated in 
Fig. 1 and an electromagnetic switch controlling current -flow to electric 

heaters beneath the boiling flasks 
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CONTROL 
Current flowing through water 'between 
two electrodes sealed in the system oper- 
ates an electronic relay. The relay oper- 
ates an electromagnetic valve in the feed 
line and a switch through which power is 

delivered to the boiling -flask heaters 

current is flowing through the sole- 
noid the weight of the core and stem 
is sufficient to close the valve. 

An attempt to use a glass float 
and mechanically operated level con- 
'trol proved unsatisfactory. This 
method was unreliable and made it 
difficult to provide suitable sealing 
of the system. Various electronic 
methods of control were considered, 
including photoelectric cells, radio - 
frequency devices, and conductivity 
circuits. The latter seemed to offer 
the simplest approach. 

The Electronic Solution 

Although stills use single-dis- 
'tilled water having a low con- 
ductivity it was felt that a sensi- 
tive relay might be employed which 
would operate under these condi- 
tions. A commercially available 
electronic relay of the hard -tube 

Electrically heated 
stills designed for 
laboratory use, 
with Insulating 
brick removed to 
show the flasks. 
The electronic con- 
trol unit may be 
seen on the wall at 

the upper left 

type was tried and, although it 
could be made to operate on the low 
currents available, it was not suit- 
able for reliable, continuous oper- 
ation because of the need for con- 
stant readjustment. It was felt that 

:;,208v; 3O, a. c. - r--------- 
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FIG. 3-Schematic of the complete still control scheme, showing how platinum probes immersed in distilled water within the system provide the necessary 
conductivity path for operation of the electronic relay 

, 

a more positive .type making use of 
a gas tube could be constructed. 

The action of the unit finally put 
in use and shown schematically in 
Fig. 2 is quite simple. When the 
circuit between T, and T, is open 
the gas tetrocie is maintained non- 
conducting during the positive 
swing of the plate by applying to 
the grid through R, the negative 
swing from the filament -supply 
winding of the transformer. The 
phase is advanced slightly by the 
capacitance coupling to potentiom- 
eter R, in order to compensate for 
the lag introduced by the trans- 
former. The exact amount of phase 
advance required is determined by 
individual transformer characteris- 
tics. 

Tripping of the unit is accom- 
plished by imposing on the grid a 
sufficiently large voltage in phase 
with the a -c line (or plate) voltage. 
This occurs when T, and T, are con- 
nected together. The resistance of 
this connection (single -distilled 
water conductivity) may be as high 
as 60 megohms. Protective resistors 
R, and R, may be increased up to 

(Continued on page 242) 
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SECONDARY!. 

By J. H. OWEN HARRIES 
Electronics Department 

Redifusion Limited 
London, England 

WHEN AN ELECTRON current 
strikes an electrode surface, 

or, indeed, any surface, an emission 
of secondary electrons is produced. 
There is no known substance in 
which this effect does not occur. In 
fact, there is no substance which is 
known to act as a perfect absorber 
of any electrons which may impact 
onto it. 

In electronic tubes, secondary 
radiation is sometimes useful, and 
sometimes undesirable. The pheno- 
menon is complex, and information 
about it is scattered in various 
treatises many of which are com- 
monly read only by those interested 
in pure physics. Most of these pub- 
lications deal with the characteris- 
tics of secondary radiation, not 
from any interest in it for engineer- 
ing purposes, but as a part of in- 
vestigations into atomic structure. 

This paper includes a survey of 
the existing information on sec- 
ondary radiation and is presented 
from the engineering standpoint. 
It includes references to the origi- 
nal papers. 

In most treatises on secondary 
radiation the electron energies are 
expressed in volts. The velocity, y, 
in centimeters per second of an elec- 
tron which has fallen through an 
electrostatic potential of V volts is 
v = 5.95 x 10'á/V. The kinetic 
energy of the electron is 4mv' and 
is therefore proportional to the 
voltage V. 

Energy Distribution of Secondary 
Electrons 

In many publications on elec- 
tronic engineering, as distinct from 
treatises on the physics of secon- 
ary electrons, it is sometimes stated 
that secondary electrons are radi- 

ated almost entirely at energies 
very low, compared with the pri- 
mary impact energy. This is not so.. 

A typical curve of energy dis- 
tribution of secondary electrons is 

shown in Fig. 1. In this graph the 
number of secondary electrons radi- 
ated is plotted against the velocity 
(energy) with which the secondary 
electrons are shot out from a ra- 
diating surface. These secondary ; 

electron energies are plotted as a 

percentage of the primary impact 
energy. The primary impact en- 
ergy is 155 volts. It will be ob- 
served that an appreciable number 
of secondaries are radiated at en- 
ergies about equal to the primary 
impact energy, although there are 
a larger number radiated at very t, 

low velocities. Very thorough re- 
searches have been made during 
the last two decades into this ques- 
tion of secondary radiation energy 
distribution. 

Methods of Determining 
Energy Distribution Curve 

The general kind of energy dis- 
tribution of the secondary electrons 

4 shown in Fig. 1 appears to hold over 
quite a wide range of primary im- 
pact velocities (20 to 10,000 
volts).' It has been confirmed very 
carefully for most of the pure 
metals, and is known to hold in gen- 
eral for the other materials em- 
ployed in radio tubes. 

This kind of secondary electron 
energy distribution does not appear 
to depend on the angle of incidence 
of the primary beam onto the emit- 
ting surface,'° nor does it appear 
to depend on the angle of emergence 
of the secondary electrons, though 
this point does not appear to have 
been quite so conclusively demon - 
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ELECTRON RADIATION 
A thorough survey of existing American, British and other information on the subject, 

arranged for maximum usefulness to electronic engineers engaged in designing electron 
multipliers, dynatrons, beam tetrodes, pentodes and other tubes in which secondary 

electrons resulting from electron bombardment are either utilized or suppressed 

strated by workers in this field. 
In Fig. 2 an electron gun is ar- 

ranged to produce a beam of pri- 
nary electrons at a known velocity. 
Che primary electrons are arranged 

collide with a surface which 
hen radiates secondary electrons. 
Tome of the secondary electrons 
'an pass through an aperture in a 
liaphragm into a space in which 
here exists a homogeneous mag- 

,ietic field in the direction normal 
o the plane of the paper. It is a 
yell known property of such a mag- 
tetic field that electrons traveling 
nto it as shown will tend to de - 
cribe circles the radii of which are 
given by 

r = 3.37 V V,/B/B 

¡here B is the magnetic flux dens- 
ty, and V, is the secondary elec- 
ron energy in volts. 

A photographic plate is posi- 
ioned as shown. The number of 
lectrons of any given velocity 
eaching the plate will be indicated 
y blackening at the appropriate 
:ace. This method, however, is not 
ery practicable, because the sensi- 
vity of a photographic plate is 
ither low. 
A Faraday cylinder, which has 

re property of trapping electrons 
nd the secondaries they produce, 
in be substituted for the photo- 
raphic plate as in Fig. 3. By vary- 
ig the magnetic field, the number 
f secondary electrons of each veloc- 
y may be found. 
Another method, shown in Fig. 4, 

Des not use a magnetic field, but 
astead, employs a retarding poten- 
al to sort out the secondary elec- 
ons in terms of their energies. 
he primary electrons hit a sec- 
.rdary radiator at a known energy, 

and secondary electrons pass 
through a diaphragm into a Fara- 
day cylinder. The amount which 
are able to enter depends upon the 
potential of a retarding electrode 
positioned as shown and upon the 
initial energies of the secondaries 
themselves. 

The arrangement of Fig. 5 en- 
ables the energies to be obtained 
for the secondary electrons at all 
angles. The primary electron beam 
strikes a radiating surface which is 
at the center point of a collecting 
sphere. A retarding potential is ap- 
plied to this sphere, and the num- 
ber of electrons reaching it is meas- 
ured as a function of this poten- 
tial. 

In the arrangements of Fig. 4 
and 5, the energy distribution 
curve is obtained by differentiation 
of the curve of current to the Fara- 
day cylinder or collection sphere as 
a function of the retarding po- 
tential. 

Interpretation of Curve 

The general results of all these 
methods agree. The particular 
curve shown in Fig. 1 is given by 
Rudberg' and is obtained by the 
magnetic method. 

It is generally agreed that the 
energy distribution curve of Fig. 1 

may be interpreted as follows : 

Peak A represents that portion of 
the emergent electrons which re- 
tains the full primary energy. At 
secondary electron velocities be- 
tween about 98 and 50 percent of 
the primary velocity, the number 
of secondary electrons radiated does 
not change much with the second- 
ary electron velocity. Large quan- 
tities of secondary electrons are 
emitted with low velocities, as indi- 

cated by peak B, but the number 
emitted drops rapidly as secondary 
velocity api roaches zero (at secon- 
dary energies of the order of tenths 
of a volt and less). 

Peak A of the curve is produced 
by electrons which emerge after 
being elastically reflected. They re- 
sult from diffraction unaccom- 
panied by loss of energy to the 
atoms which are being bombarded 
by the primary electrons. All other 
parts of the curve are produced by 
secondary electrons which have 
been deflected by repeated collision 
accompanied by considerable en- 
ergy loss. 

Those, secondaries contributing 
to parts of the curve other than A 
are usually referred.to as emitted 
or true secondary electrons. Those 
contributing to part A of the curve 
are usually referred to as reflected 
electrons. For this reason the phe- 
nomenon as a whole is usually re- 
ferred to as secondary radiation, 
and the words emitted and reflected 
are reserved for the special mean- 
ings set out. 

Action at Low Impact Velocities 

With primary impact velocities 
below about 10 volts it has been 
found that the energy distribution 
of Fig. 1 does not hold. The sec- 
ondary radiation consists almost 
entirely of reflected electrons which 
retain the full primary energy, so 
that the whole of the radiation is 
contained in a peak like A on Fig. 1. 

The percentage of emitted sec- 
ondary electrons to reflected sec- 
ondary electrons increases steadily 
up to primary velocities of the or- 
der of 1000 volts, after which it 
falls once again. As previously men- 
tioned, however, the general shape 
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FIG. 6-Ratio of secondary electron 
current travelling to a collector and the 

total secondary radiation, plotted as a 
function of the retarding potential be- 

tween the radiator and the collector 

of Fig. 1 holds between about 20 

and 10,000 volts. 

0 

Space Potential Considerations 

It is important to realize that 
under electrostatic conditions the 
velocity of each of the secondary 
electrons at any point in space will 
be determined by the space poten- 
tial V of that point. It follows that 
an electron emitted at a velocity 
which corresponds to a voltage V. 

will be brought to rest at any point 
in space where a negative space po- 
tential -V numerically equals V.. 

This is the principle by which sec- 
ondary electrons are sorted into 
their respective velocities (or ener- 
gies) by means of the retarding 
electrode or collecting sphere of 
Fig. 4 and 5 respectively. A poten- 
tial which is arranged in this way 
to stop secondary electrons is gen- 
erally referred to as a retarding 
potential. 

Figure 6, which is obtained by 
integration of Fig. 1, shows the 
ratio of secondary electron current 
to any collector (such as the col- 

lector sphere in Fig. 5) to the total 
secondary radiation current as a 

function of the retarding potential. 
This potential is expressed as a 

percentage of the impact energy in 

volts. 
In pentodes and beam tetrodes, 

the prevention of the flow of sec- 

ondary electrons is one of the pri- 
mary objects of the tube design. 
With reference to Fig. 5, it will be 

realized that if the collector sphere 
is at a potential (with respect to 
the cathode) which is 90 percent of 

the impact potential of the radi- 
ator (also measured in volts with 
respect to the cathode), then a re- 

tarding potential of 10 percent will 

exist between the collector sphere 
and the radiator. Figure 6 shows 
that under this condition the sec- 
ondary radiation current flowing to 
the collector electrode will be 54 

percent of the total secondary radia- 
tion from the radiator. 

All this, of course, assumes quasi - 
steady -state conditions as regards 
voltage, (i.e., that the voltage does 
not vary rapidly with time), and 
that no appreciable space charge 
due to the primary or secondary 
electrons exists in the space be- 
tween the emitter and the collector 
sphere. The physics measurements 
quoted in this paper are all made 
under static conditions, and care 
has been taken to avoid space 
charge effects, but these effects 
must not be forgotten when apply- 
ing the information to practical 

TABLE I. MAXIMUM TOTAL SECONDARY 
RADIATION COEFFICIENTS 

Secondary emitter 

Max. 
value of 

sec. 
radiation 
coeff. 

Primary Impact 
velocity (yobs) 
at which max. 

of sec. radiation 
coeff. occurs 

Caesium (compound 
layer) 8.5 400-600 
Rubidium(compound 
layer) 5.75 700 
Beryllium 5 4 600 
Calcium 4.95 520 
Barium 2.72 530 
Potassium(compound 
layer) 2.5 600 
Aluminum 2.4 400 
Silicon 1.63 380 
Platinum 1.52 1000 
Silver 1.47 800 
Gold 1.45 780 
Tungsten 1.33 625 
Nickel 1.3 500 
Tantalum 1.3 625 
Copper 1.27 600 
Iron 1.27 400 
Molybdenum 1.27 375 
Niobium 1.17 400 
Carbon (lampblack). 0.6-1 ... 
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FIG. 7-Use of an angularly adjustable 
collector to measure the secondary 
radiation coefficient of both reflected 
and emitted electrons as a function of 

the angle of emission to the normal 
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FIG. 8-Distribution of secondary elec- 

trons as a function of the angle 14 of 
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radio tubes. Such tubes when in 

operation are very seldom free from 
space charge effects. 

Some relationship exists between 
the secondary energy distribution 
curve and the material of the emit- 
ter. This has been found by Shar- 
man1ó to be in agreement with the 
atomic properties of the material. 
At voltages of the order of 8000 

volts, however, Stehberger" failed 
to find any such connection. The 
answer to this question is rather 
vague at present. 

Angular Distribution of Secondary 
Radiation 

The relative amount of secondary 
radiation at various angles from a 

surface may be determined by ap- 

paratus such as that illustrated in 

Fig. 7. The Faraday collector is ro- 

tatable with respect to the radiat- 
ing surface. The angle of incidence 
of the primary electrons to the nor- 
mal of this surface is indicated by 

a and the angle of secondary radia- 
tion by a. The number of secondary 
electrons per unit angle may thus 
be determined. 

Measurements of angular distri- 
bution have been carried out by a 

number of workers.='''. ". ". While 
there is some experimental evi- 

dence' of optical reflection of the 
primary electrons (i.e., a - f3), the 
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I v 
eidence of this effect is by no 
vans generally accepted. At pres- 
t it seems reasonable to assume 
:osine distribution of secondary 
liation, as shown in Fig. 8; that 
the intensity of the secondary 

liation varies as cos p, and this 
iitribution is virtually independ- 
t of a. The maximum value of 
secondary radiation varies, how - 

,1r, with a. This effect is discussed 
greater detail later. 

tltal Secondary Radiation Coefficient 

the arrangement of Fig. 5 may 
arly be used for measuring the 

aal radiation of secondary elec- 
ins if the collector sphere is at a 
;htly higher potential than the 
liating surface. This measure- 
nt is in fact a summation of the 
ve of Fig. 1, and gives the ratio 

tween the total number of sec- 
tary electrons and the total num- 

of primary electrons striking 
emitter. This ratio is generally 

erred to as the total secondary 
liation coefficient. It must al- 

lys be remembered, when inter- 
:ting values of this ratio, that in 

cases a velocity distribution 
,,st be assumed. In the case of 
loact energies between about 10 
is up to the order of 10,000 volts, 
s distribution would be that of 
r. 1. 
n practical electronic devices the 
ual ratio of secondary electron 
rent to a given electrode near 

1¿ emitter to the primary electron 
irent will depend (among other 
ngs) upon this velocity distribu- 
n. Not all the secondary elec- 
ns necessarily contribute to the 
lndary electron current. 
Che total secondary radiation 
fficient plotted against the pri- 
ry electron impact energy was 

of the characteristics to be in- 
tigated by the earliest work - 

Secondary Radiation Coefficient 
of Pure Metals and Carbon 

Cypical measurements of the to - 
secondary radiation coefficient 

I shown in Fig. 9A and 9B. These 
ves have been confirmed by 
ny investigators. The curves 

to a maximum and then fall as 
primary impact velocity in - 

ases still further. The maximum 
rue of coefficient obtained lies be- 

tween about 1.2 and 5.5 in the case 

of pure metals. Its highest value is 

of the order of 8 to 11 for compound 
surfaces of caesium of the kinds 
used in secondary electron multi- 
pliers and the like. Not many sub- 
stances have coefficients of less 
than unity. That for carbon varies 
between 0.6 and 1.0. 

Provided that the metal surfaces 
are clean and are completely de- 
gassed, the secondary radiation 
coefficient is found to be about the 
same by many different investi- 
gators.81-'° 

Table I (from Kollath'° ) shows 
typical values of the maximum sec- 
ondary radiation coefficient, and the 
values of primary impact energy at 
which it occurs, for a number of 
substances. 

Secondary Radiation Coefficient 
of Evaporated Layers 

Copeland". . " has obtained in- 
teresting results by evaporating 
various substances onto a metal 
foundation. Evaporating caesium 
onto gold increased the secondary 
radiation coefficient of the combina- 
tion several times over that of gold 
alone. He also investigated other 
combinations of layers and founda- 
tions. The results appear to be ex- 
plainable in terms of the degree of 
penetration of the primary electrons 

2.0 

á 
C °o 

, 

1.0 
Ts 

0 
o 
U 

through the surface layer, and the 
varying absorption of the second- 
ary electrons by the different sub- 
stances used. 

Secondary Electron Coefficient 
of Composite Surfaces 

It was found" that composite ma- 
terials have a high secondary radi- 
ation coefficient. For instance, 
evaporated deposits of calcium onto 
gold, and lithium onto tantalum, 
produce coefficients of the order of 
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FIG. 9B-Coefficient of total secondary 
radiation as a function of primary im- 

pact energy for various substances 
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4 to 5. It was observed that calcium 
and lithium belong to the alkaline - 
earth group of metals. They have 
low work functions and they have a 
high thermionic and photoelectric 
emission. An investigation of caes- 
ium/caesium-oxide/silver was a 
natural step, and high secondary 
electron coefficients resulted. It was 
discovered, however, that neither a 
low work function nor a high photo- 
electric sensitivity is the only fac- 
tor concerned in producing a high 
secondary electron coefficient. Typi- 
cal results for composite surfaces on 
silver are shown in Fig. 10. 

The following table is given by 
Weiss " for various values of the 
maximum secondary radiation coef- 
ficient for caesium/caesium oxide 
deposits on various metal founda- 
tions. 

The processing of the layer pro- 
duced is of great importance. The 
deposit used as the composite sur- 
face is probably of the order of 
monoatomic thickness. 

In detail, the production of sec- 
ondary electron emissive surfaces 
is, like the production of coated 
thermionic cathodes, largely an em- 
pirical process. 

Secondary Radiation Coefficient 
of Insulators 

There is comparatively little in- 
formation in this matter, but it 
seems"' that secondary emission 
from insulators consists largely of 
electrons that have a low velocity 
compared with the primary electron 
velocity. The cosine law of distribu- 
tion appears to hold, and the coeffi- 
cient can exceed. unity. There is, 
however, a difference with regard 
to the angle of incidence of the pri- 
mary electrons impacting the radi- 
ator. In the case of conductors, the 
secondary radiation coefficient in- 
creases continuously with the angle 
of incidence, but in insulators this 
is not so. The coefficient increases 
up to a critical angle of incidence 
in either direction from 0 deg, be- 
yond which the coefficient drops 
sharply and then again increases, as 
shown in Fig. 11. 

This critical angle has been 
found to be evident only at certain 
levels of primary impact velocity in 
the range from 1300 to 3000 volts. 
The critical angle increases with in- 
creasing voltage, and eventually 
vanishes. It is also affected by tern - 

00 ..4.00 600 800 . 1000 1200 

Prininry Impact Energy in Volts 

FIG. 10-Coefficient of total secondary 
radiation as' a function of primary 
energy in volts for pure metals and a 

composite oxidized layer on silver 

perature. For example, a critical 
angle which is 35°C at room tem- 
perature falls to 15°C at the tem- 
perature of liquid air. It vanishes 
at 150°C. At this and higher tem- 
peratures, the phenomenon is the 
same for insulators as for conduc- 
tors.". 

Explanations 24. assume that 
a surface layer of negative space 
charge is produced on the insulator 
and affects the emission of second- 
ary electrons. An insulating sur- 
face does not necessarily have a 
negative charge, however. The 
charge will depend upon the condi- 
tions of the experiment and upon 
the secondary radiation coefficient 
of the material. 

Variation of Secondary Radiation 
Coefficient With Primary Angle of 

Incidence 

In general, at low primary im- 
pact energies (up to about 100 
volts or so), the secondary radia- 
tion coefficient is the same for all 
angles of incidence. 

TABLE II. MAXIMUM SECONDARY RADI- 
ATION COEFFICIENT FOR CAESIUM 
LAYERS ON VARIOUS METAL FOUNDA- 

TIONS 

Metal 

Max. 
value of 

sec. 
radiation 

coeff. 

Primary impact 
energy (volts) 
at which max. 

of sec. radiation 
coeff. occurs 

Silver 8- 11 600 
Magnesium 6.8- 7.5 700 
Tantalum 4.1- 5.5 600 
Zinc 4.5- 5.4 600 
Nickel.... 4.6- 5.2 550 
Aluminum 4.4- 4.7 600 
Copper 3.5- 4.0 600 
Tungsten 3.8- 3.9 600 
Lead 2.3- 3.3 650 
Molybdenum 2.5- 3.1 500 
Iron 1.9- 2.7 500 
Gold 2.3- 600 

At higher voltages this is not so 

A typical result due to Muller' it 

for a primary impact energy of 250( 
volts, and is shown in Fig. 12. It 

is interesting to note (Kollath") 
that if the coefficients for various 
metals are plotted in order of in. 

crease of coefficient with incidence 
they Is ill then be arranged more os j, 

less in descending order of their 
specific gravities. The secondar) 
radiation coefficient, as a function 
of the angle of primary incidence tc 

the normal, rises with decreasing 
specific gravity. se_aa The results 
previously described apply to angles 
of incidence in the neighborhood of 

the normal unless otherwise specil 
fled. 

Secondary Emission at High Primary. 
Impact Velocities 

Primary impact energies have 

been investigated which are very 

much greater than the few thou 
sand volts to which the previous re 

marks have been confined, but highs 
voltage results differ little. Th 
velocity distribution curve of Fig. 
1 is affected only insofar as pea, 
A increases in relative area (that 
is, the reflected electrons increase in ' 

number) " ". ' 

The secondary radiation coefff 

cient as a whole falls with increas 
ing primary impact energies. Th 
increased penetration of the prig 

mary electrons of high velocity int 
the metal results in the secondary 
electrons being reabsorbed in the 
surface layers of the material. This 
fall in secondary radiation coeffi l 

cient is to some extent counter 
acted by primary electrons whic 
emerge in a direction different from 
the normal to the surface, and causrs 
secondary electrons to be emitte 
from the surface layer of the mate 
rial. In fact, this latter effect pre - 
dominates in producing secondary 
radiation at very high values o 

primary impact velocity." The an- 

gular distribution of the radiation 
follows the cosine law. 

Consideration of the depth at, 

which emission is produced is of 

considerable importance where radi- 
ation is obtained from both sides of 1 

a thin foil through which primary_ 
electrons are arranged to pass.' 

Many investigators'' la, a' -ea have1' 

shown that the structure of the ra-, 
diating surface has considerable ef- 

fect on the coefficient. No effect on 
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t is noted by Hayakawa°' at the 
nagnetic transformation points of 
erro -magnetic materials, but sud - 
len changes have been shown to 
iccur at the points of allotropic 
codification of the surface struc- 
ure. An abrupt variation in the 
econdary radiation coefficient of 
ron at the Curie point has, on the 
ther hand, been recorded by an- 
ther worker.° 

Further Investigation Needed 

According to Rao", a nickel mono- 
rystal gives a lower secondary ra- 
iation coefficient than an ordinary 
olycrystalline nickel surface. An 
pposite result is obtained by H. E. 
arnsworth' with respect to copper. 
:is result appears to agree with the 
cperimental fact that the second- 
ry radiation coefficient of finely 
recipitated carbon or platinum 
tack has a particularly low coefli- 
ent of secondary radiation. 
Further investigation seems to 
needed. In the meantime it seems 

tat either monocrystal surfaces of 
fferent materials have different 
fects on the coefficient, or that 
sere is perhaps some optimum size 
I. crystal which gives a maximum 
'efficient. 

- Effect of Temperature on 
' Secondary Electron Coefficient 

As far as can be ascertained there 
no temperature effect. According 
Kollath'° this point might, how- 

nr, be worth further investiga - 
i n, particularly with regard to the 
;mplex surface coatings now corn - 
only used in commercial practice. 

Effect of Gas on 
Secondary 'Radiation Coefficient 

All materials contain' a certain 
count of gas before they have 
en heat treated by the usual valve 
ube) manufacturing processes 
hich are necessary to produce a 
gh vacuum. Occluded gas has a 
nsiderable effect on the second - 
y radiation coefficient, and until 
e radiator is completely degassed 
peatable results are not obtained. 
easurements on the effect of gas 
.ve been made by Farnsworth,' 
arnecke,2' and Ahearn.' In pen- 
al, the presence of gas increases 
e secondary radiation coefficient, 
ten several times. 

Mechanism of Secondary Electron 
Radiation 

The quantitative analysis of the 
atomic mechanism of the phenom- 
enon is in a very rudimentary state. 
In fact, a survey of the subject 
reduces itself largely to an unsatis- 
factory recital of disjointed experi- 
mental facts rather than to a 
coherent statement of theory. Kol- 
lath's paper" gives an excellent out- 
line of the situation up to 1937. 
The relationship between secondary 
radiation phenomenon and the 
atomic structures of various metals 
gives no very conclusive result, nor 
has the work function any very use- 
ful relationship, though there has 
been shown to be some proportional- 
ity between the secondary radiation 
coefficient and this quantity. The 
depth of penetration of the primary 
electrons has been estimated, and 
Becker" arrives at a calculated 
depth of penetration of about 30 
Angstrom units (about 15 to 20 
atomic layers) at primary impact 
velocities of the order of 500 volts. 

Emission Time of Secondary Electrons 

As far as the author is aware, no 
measurements or computations of 
this quantity have yet been made. 
It may prove, however, to be very 
important in view of the increas- 
ing use of extremely high fre- 
quencies in electronics. So far, the 
only conclusion appears to be-and 
this is a unanimous one'"-that 
the time of emission is less than 
10' second. This is as much as sev- 
eral times the periodic time at the 
highest radio frequencies now be- 
ing brought into use. Modern ultra- 
high -frequency technique might en- 

' -601 30`.$.-. 0...". 30°- -60' 
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FIG. 11-Coefficient of total secondary 
radiation from an insulator as a func- 
tion of the angle of incidence of the 
primary electrons. A critical angle of 

incidence will be observed 

able the time to be measured. A 

suggestion due to Kollath'° involves 
comparing the times of arrival of 
electrically reflected primary elec- 
trons with those of secondary elec- 
trons. Experimental difficulties, ap- 
pear, however; to be considerable. 

Secondary Emission Transit Times 

In view of the initial velocity 
spectrum (Fig. 1) common to all 
secondary radiation (the fact that 
secondary electrons are not all emit- 
ted at the same velocity), second- 
ary electrons traveling from the 
emitter to another electrode do so 
with differing transit times. This 
effect is of substantial importance 
to the operation of vacuum tubes at 
very high frequencies, and is dealt 
with later in this paper. 

SECONDARY RADIATION IN 
ELECTRONIC ENGINEERING 

In electronic engineering, sec- 
ondary radiation is sometimes found 
to interfere with the desired opera- 
tion of the radio tube in which it 
occurs. Sometimes, on the other 
hand, it is utilized as an essential 
part of the mechanism of operation 

The Dynatron Valve 

In a tetrode valve, when the 
screen grid is at a higher potential 
than the anode, secondary radiation 
from the anode may travel to the 
screen grid and produce a negative 
resistance characteristic in the 
anode circuit over a range of anode 
voltages. Hence the valve can be 
made to generate oscillations. This 
effect was first described by Hull." 
In considering these results with 

1 .?® t e1,Alumnum 

142=11' 

""b :4130' .: 0 ' ' 30 6 "- .p'; .Angle of,Incidence,óc of Primary Electrons., 

FIG. 12-Coefficient of total secondary 
radiation from various conductors as a 
function of the angle of incidence a of 
the primary electrons. The primary im- 

pact energy is. 2500 volts 
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respect to modern radio techniques 
due regard must be pair: to second- 
ary radiation transit angle effects. 

Secondary Electron Multipliers 

Secondary electron multipliers" 
of both the magnetic and electro- 
static types are so well known that 
it is unnecessary to describe them 
in detail. In multipliers, the pri- 
mary electrons strike an emissive 
surface which is of such a kind as 
to produce a high ratio (usually be- 

tween 8 and 11) of total secondary 
radiation coefficient. Secondary 
electrons thus radiated are caught 
by another plate from which fur- 
ther secondaries are again radi- 
ated. This process is repeated sev- 
eral times in order to produce a 
very high total magnification of the 
original primary electron beam cur- 
rent. 

The primary electron beam can 
be controlled by either photoelectric 
effects" or by voltage control. 
Greater importance appears to at- 
tach to the amplification of photo- 
electric currents than to voltage 
control, as the limitations of the 
latter type cause it to be rather spe- 
cialized in application." An inter- 
esting and comparatively recent ex- 
ample of voltage control has been 
described by Wagner and Ferris.'" 
Control of the primary electrons in 
secondary multipliers by deflecting 
them instead of using a control 
grid appears to have been first de- 
scribed by Hopkins.7" The composite 
caesium/caesium-oxide/silver curve 
in Fig. 10 shows the ratio of second- 
ary emission current to primary 
current obtained from one of the 
radiating surfaces in a multiplier. 

Since secondary electrons are not 
emitted with a single velocity, but 
with a spectrum of velocities, the 
transit angle between the radiators 
in the multiplier also has no single 
value. 

In Fig. 13, the ordinates repre- 
sent the relative number of second- 
ary electrons emitted at each of 
various relative overall transit 
angles of the secondary electrons 
in a 3 -stage electron multiplier. The 
relative overall transit angle is ex- 
pressed as a fraction of the transit 
angle which would exist if the sec- 
ondary electrons were emitted with 
zero velocity. It will be observed 
that the transit angles of the indi- 
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FIG. 13-Variation of transit angle of 

secondary electrons In a secondary 
electron multiplier. This variation Is 

due to the distribution of secondary 
electron energies illustrated in Fig. 1. 

Note that this graph Ignores peak A of 

Fig. 1 
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FIG. 14-Frequency response of an 
electron multiplier, showing fall -off at 
very high frequencies due to the transit 

angle effect illustrated in Fig. 13 

vidual secondary electrons vary 
over a wide range. Furthermore, 
secondary electrons «are radiated 
from different parts of the radi- 
ator, and have to travel along paths 
of different lengths to reach the 
next electrode. 

The result of these combined ef- 
fects has been shown by Maker' to 
produce a high -frequency cut-off 
in the response of the multiplier as 
a whole. The resulting frequency 
cut-off of a typical multiplier is 
shown in Fig. 14. 

Farnsworth Multipactor 

Another application of second- 
ary electron multiplication involves 
the utilization of transit time to 
produce high -frequency oscillations. 
This idea was first put forward by 
Philo T. Farnsworth." 

Reduction of Screen Grid Current 

In many screen -grid radio tubes 
the anode is maintained during op- 
eration at a potential higher than 
that of the screen grid. Secondary 
radiation of quite a considerable 
amount is produced at the points of 
impact upon the screen grid of the 

primary electrons which constitute 
the space current. The secondary 
electrons travel from the screen 
grid to the anode and so decrease 
the screen grid current, and in- 

crease the anode current, very con- 

siderably. This results in an in- 

crease in the static transconduc- 
tance of the tube. It must not be 

forgotten that due to the varying 
transit angles of the secondary elec- 

trons, this increase will not hold at 
very high frequencies. The phe- 
nomena produced will be somewhat 
similar to that exemplified above 
with respect to secondary electron 
multipliers. There seems to be no 

published information in this mat- 
ter. 

Secondary Radiation from Cathodes 

In certain tubes-notably the 
magnetron-the cathode may be 

bombarded by primary electrons 
which return to it at considerable 
velocities. By adding to the emis- 
sion, the resulting secondary radi- 
ation may have an appreciable ef- 
fect on the operating character- 
istics of the valve. 

The Pentode 

1 

In the great majority of elec- 

tronic tubes, secondary radiation is i. 

a nuisance and elaborate steps have I; 

to be taken to prevent it from inter- 
fering with the operation of the t 
tubes. It will be clear from Fig. 5 

and the associated text, however, 
that attempts to prevent the radia- 
tion of secondary electrons from the 
electrodes of radio tubes are fore- 
doomed to failure. In fact, quite R 

early engineering experiments con- 
firmed this.' 

Since secondary radiation itself 
cannot be prevented, the only re- 
maining thing to do is to prevent i 

the secondary electrons traveling 
from one electrode to another. This 

f 

is the idea behind the pentode. 
It is almost unnecessary to de- 

scribe this well-known tube in de- 

tail." The traverse of secondary 
electrons from the anode to the Pi 

screen grid when the anode is at a 

lower potential than the screen grid 
during operation is prevented 
partly by the use of a retarding 
potential. A grid (called the sup- 

pressor grid) is interposed between 
the screen grid and the anode and 

is maintained at a low potential. 
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Primary electrons pass through 
spaces between the suppressor 

/id wires. A retarding potential 
gists between these spaces and 
lids to reduce the secondary radi- 
on current from the anode to the 

;een grid to a fraction of the pri- 
iry electron current (see Fig. 4 

16). At the same time, due to 
cosine law of distribution 

ig. 8), only a small number of 
secondary electrons are di - 

Jed towards the gaps in the sup- 
tssor grid. This results in a still 
tiler reduction of the total sec- 
lary electron current. 
t further effect which tends to 
:uce the adverse flow of second- 
' electrons is the addition to the 
arding potential caused by space 

lirge effects. Both primary and 
ondary electrons contribute to 

Ii space charge potential. The 
ibination of all these effects (and 
risibly others) operates in a very 
Iplex manner, and the author is 

aware of a satisfactory quanti- 
ive theory, but pentode valves 

ly readily be designed by empiri- 
means. 

temembering that the potential 
the spaces between the wires of 
suppressor grid cannot be zero 
the primary electrons them - 

lies would be prevented from ar- 
ing at the anode), it is untrue to 
that the operation of a pentode 

lexplained merely by the inter- 
lition of a retarding potential 
ween the anode and screen grid. 
etarding potential which did not 
uce the potential between the 
'es of the suppressor grid to zero 
ald still leave a considerable 
ount of secondaries flowing. This 
:lea'. from Fig. 6. Curve A in 
I. 15 shows the familiar dynatron 
Imacteristic which is produced in 

absence of a suppressor grid. 
-ye B shows the characteristic 
nd m a pentode, and curve C 
,ws the type of characteristic 
t might perhaps be expected if 
suppressor grid retarding po- 

,tial alone were the only opera - 
factor in preventing the flow 

secondary electrons. 

Secondary Electron Traps 

hue to the cosine distribution of 
mdary radiation (Fig. 8), if a 
ni of primary electrons enters 
Inclosed metal cavity (at a posi- 

tive potential) through a small 

aperture as in Fig. 16, only a very 
small part of the resulting second- 
ary radiation will succeed in leaving 
the cavity. This is the principle of 
the Faraday cylinder previously re- 
ferred to (Fig. 3, 4, and 7). At- 
tempts have been made and sug- 
gested' to utilize such cylinders as 
the anodes or collector electrodes of 
practical radio tubes. Since in such 
radio tubes the effective anode area 
for the collection of primary elec- 
trons must usually be considerably 
greater than the small aperture il- 
lustrated in Fig. 16, these attempts 
have not been very successful as 
far as the author is aware. 

CriticalDisfance Beam Tefrodes 

In 1931 the author, working on 
the production of the then novel 
idea of producing beams of elec- 
trons of appreciable fractions of 
an ampere at a few hundred volts, 
found that if the space current in a 
dynatron type of tetrode is confined 
into a beam, an optimum value ex- 
ists for the distance of the anode 
from the screen grid (accelerating 

-Suppressor grid I ; Anode Í 

df1Screengrid I . 

',Centro/grid I 

'Cathode 
B,_ 

0 Anode Vol'ase 

FIG. 15-Curve A is the anode charac- 
teristic of a dynatron valve. Curve B 
is that of a pentode. Curve C is the 
approximation to the kind of curve that 
might be expected if a suppressor grid 
is assumed to operate solely by pro- 

ducing a retarding potential 

Primary" 
etectrons . 

---=i-=y . . 

Apertvre 
,4. 

.Secondary a/ectron3 
Go//tétor ' radiated in accordance 

with the cosine /o w . 

FIG. 16-A Taraday cylinder or elec- 
tron trap 

grid; he named this distance the 
critical distance) at which the pas- 
sage of secondary electrons from 
the anode to the accelerating grid is 
prevented. The anode characteris- 
tic then obtained is of the kind il- 
lustrated in Fig. 17.x° The sharp 
knee at the lefthand side of the 
curve is characteristic of this type 
of tube and results in a consider- 
ably lower distortion level". " than 
the more rounded knee of the 
pentode (Fig. 15). 

Tubes of this kind were made in 
1931 and were put on the market in 
England by a commercial firm in 
1935. They came into wide use, 
under the name of beam tetrode 
when this tube was first marketed 
(in America) in 1936; yet, like the 
pentode (the invention of which 
dates from 1926), there is again no 
satisfactory published theory. The 
straight part of the anode charac- 
teristic of this valve (Fig. 17) can 
only be accounted for by the reduc- 
tion of the traverse of secondary 
radiation to a very small fraction 
indeed of the total radiation. By 
reference to Fig. 6, it will be seen 
that this appears to infer a retard- 
ing potential virtually equal to the 
primary impact velocity itself. 

Attempts have been made to ex- 
plain this critical -distance charac- 
teristic in terms of the potential 
minimum produced by space 
charge,' but the . author has 
shown' that the magnitude of the 
retarding potentials predicted by 
this theory is not sufficient (by a 
factor of several times) to prevent 
the occurrence of the dynatron kink 
in the anode characteristics. More- 
over, the problem is not merely one 
of preventing the passage of sec- 
ondary radiation at one set of 
values of anode current, anode volt- 
age, and screen voltage. It is, on 
the contrary, that of maintaining a 
flat working surface of the charac- 
teristic over a wide variation area 
(Fig. 17). A purely space -charge 
retarding potential theory leads to 
no such range of working currents 
and voltages. 

A complete formulation of the 
problem must include the effects of 
the formation of the primary elec- 
trons into a beam (without which 
the effect seems not to take place in 
practice), the variation of the 
density of this beam with control 
grid voltage, the energies of the 
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secondary electrons, the angular 
distribution of the secondary radi- 
ation, the end effects, and the de- 
pression of space potential due to 
the presence of low -potential con- 
ductors near the screen grid -anode 
space. '(An approximate theory of 
the beam tetrode can, however, be 
produced to take these factors into 
consideration, and the author hopes 
to present it in due course when 
war -time matters permit.) 

It has been pointed out by the 
author some time ago" that if the 
accelerating voltage is higher than 
a few hundred volts, the critical - 
distance effect is not produced sat- 
isfactorily. This appears to have a 
relationship to the increase in the 
area of peak A in the secondary 
radiation energy distribution curve 
(Fig. 1) at the higher primary im- 
pact velocities. 

Secondary Emission from Grids 

Grids and other electrodes in 
electronic tubes which are struck 
by electrons will emit secondaries 
which, particularly in tubes where 
optical images are to be formed, 
may be very undesirable. Such ef- 
fects may be minimized, though not 
eliminated, by treating the surfaces 
involved. Coating with carbon 
black or like methods are used 
(Fig. 9A). 

Secondary Radiation from Insulated 
Electrodes and Insulators in Vacuum 

Tubes 

If an insulated conductor is po- 

sitioned in the path of a beam of 
primary electrons, its potential will 
depend upon the impact energy of 
the primary electrons and upon the 
secondary electron coefficient of the 
conductor. 

For,, --instance, referring (Fig. 
9A) to the curve for nickel, it will 
be seen that it becomes unity at a 

primary impact velocity of approxi- 
mately 1750 volts. The initial po- 
tential of a clean insulated elec- 
trode made of nickel will, in the 
absence of a flow of primary elec- 
trons, be that of the space in which 
it is situated. If this potential, and 
the impact energy of the primary 
electrons upon the nickel electrode 
are both above 1750 volts, then, 
from Fig. 9A, the total secondary 
radiation coefficient will be less 
than unity. The insulated nickel 
electrode will therefore charge 

negatively until its potential reaches 
1750 volts. 11 hen the secondary 
radiation coefficient is unity, and 
the number of electrons leaving the 
electrode will be equal to those 
reaching it. This, of course, as- 
sumes space -charge -free conditions, 
and assumes further that all the 
secondary electrons emitted by the 
nickel are collected by other elec- 

trodes in the tube. 
If, again, the space potential of 

the insulated nickel electrode and 
the initial energy are between 
about 160 and 1750 volts, then. 
from Fig. 9A, the secondary radia- 
tion coefficient will be greater than 
unity, and the electrode will tend 
to charge positively until an equi- 
librium potential of about 1750 
volts is again reached. 

If, however, the space potential 
and the primary impact energy are 
below 160 volts, then, from Fig. 
9A, the total secondary radiation 
coefficient is less than zero. The 
insulated electrode will charge up 
negatively until it reaches zero po- 

FIG. 17 -A critical - distance beam- 
tetrode characteristic 

tential, at which no primary elec- 
trons strike it. Therefore, in gen- 
eral, an insulated conductor upon 
which electrons impinge tends to 
take up either a potential tending 
to zero. or a high positive potential. 
It has been suggested to employ this 
effect to maintain a suppressor grid 
in a pentode at the order of zero 
potential. Clearly, if the electrode 
ís contaminated, or otherwise has a 
greater secondary radiation coeffi- 
cient than the pure material (and 
this may very easily occur in a 
practical radio tube), the impact 
potential at which the total second- 
ary radiation coefficient is unity 
may well become very high. 

The equilibrium potentials of 
insulators (such as the glass walls 

of a \ acuum tube) due to secondary 
radiation may vary discontinuously I 

and profoundly affect the space po- 

tential in the tube as a whole, and 
therefore in many instances upset 
the operation of the device. In the 
absence of more information on the 
secondary radiation coefficients o 

insulators, and because of the com- 

plicated nature of their behavior, 
it is not possible to state any useful 
theory. In radio tubes care is taken 
to minimize the results of bulb 

charging. This is done by causin 
the electrode assembly to be self - 
shielding (i.e., semi -enclosed as far 

as the operative part of the electron 
beam is concerned) or by putting a 

conductive film (such as collodial 
graphite) on the walls of the glass 
envelope and connecting it to a' 

suitable part of the electrode sys- 

tem. This is found to be necessary 
in cathode-ray oscilloscope tubes I 

where the beam is not enclosed by 

the metal electrodes. - 

Conclusion 

It is remarkable, considering the 

extreme importance of secondary 
radiation in electronic engineering¡ 
that there are so many gaps ,in the 
published information and theory 
The author would appreciate arty 

additions or corrections to thi 
paper. 
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in CHINA 

In this rugged terrain near Kweilin, 
capital of Kwangsi Province, native 
workers make radio equipment used 
by the Chinese Army and Government- 
operated broadcast stations. Known 
as the Central Radio Works, the plant 
is operated by the National Resources 

Commission. Note parking lot 
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Components are assembled as above where capacitors and vacuum tubes receive the dextrous atten- tion of Chinese employees. Below, a worker finishes up the wiring on a transmitter, while coolie. right, forms the local version of a conveyor line In transporting units around the plant 
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PHOTOTUBE CONTROL'' 

Flow rates as constant as ± percent are achieved by a system which combines a rota 

meter for light -source interruption with phototubes, amplifiers, and thyratrons to contro 

a motor -driven regulating valve 

By ROBERT C. McNICKLE 

ROTAMETERS are simple instru- 
ments which accurately indi- 

cate the rate of flow of liquid or gas 
in a pipe line. They are widely used 
in chemical process, power, and 

J 

isf FIG. 1-Construction of a rotameter is 

Its shown in this sectional drawing. Po - 

1i sition of the float depends on differ- 

cB ential pressure which is automatically 
maintained constant by variations In the 

annular opening between float and tube 
as the float rises and falls. Flow -rate 

indication is linear 

Engineer 
Brooke Engineering Co., !no. 

Philadelphia, Pa. 

other industries. The instrument, 
shown in Fig. 1, usually consists of 
a vertical, transparent, tapered, 
glass tube and a metering element 
inserted inside the tube. The small 
end of the tube is at the lower por- 
tion, and the metering element, var- 
iously shaped depending upon fluid 
requirements, is free to move up or 
down along the axis of the tube. 
The- position assumed by this ele- 
ment directly indicates flow rate. 
The gas or liquid being metered 
flows from the bottom to the top of 
the tube. 

Theory underlying the operation 
of this type of flow indicator is 
based on the flow equation, Q = CA 

V2gh, where h is a constant by 
virtue of the constant net weight 
of the metering element (commonly 

called the float or rotor), and .4 i 
a variable due to the taper of th 

tube. The force counter to the floa 

weight is the head differential it 

duced by the fluid flowing throug 
the annular aperture between th 

outside diameter of the float, ant 

the inside diameter of the tub 
Thus the rate of flow varies direct]; , 

as annular area and the calibratio¡ 
of the instrument is linear. 

In other words, forces on the floe 

are in balance; weight of the floa 

minus buoyancy equals area of th 
top of the float, times differentia t 

pressure. If the flow rate increase 
the differential across the float wiJ 

increase, and the float will rise to 1 

new position to maintain a fixes 

differential pressure across it. Rat: 

of flow is accurately measure 

Lucite 
bars, 

Light. 
source 

Rotameter--- 

Phototubes 

To process-- 

Wiring ---=-----, 
Electronic re/ay 

--Control va/ve 

Flow 

--J 

'Motor 
drive 

FIG. 2-Block diagram shows general operation of the flow -control unit. 
Provisions are incorporated to cancel out effects of line voltage fluctuation 

and changes in color of the controlled fluid 
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DF FLUID FLOW 
FIG. 3-The complete unit. Elevating 
handwheels are below and hand -auto- 
matic controls are on the front panel 
of the controller. Plastic light -trans- 
mission bars protect through slots on 

either side of the rotameter tubes 

r 

iroughout the entire tube range 
.le to the variable orifice (fixed 
fferential) principle, and is not 
nited to a narrow range such as is 
,e case in the fixed orifice type of 
>w meters. 

Self -supervised Operation 

For the past tén years, there has 
en a demand for automatic con - 
)l applied to rotameters. Brooke 
lgineering Co. developed a con - 
)l for this type of meter several 
ars ago. The control operated on 

induction principle such as is 
mmonly used in other types of 
struments. The float had an iron 
d which hung down inside a cen- 
r-tapped coil, mounted below the 
tameter. This coil was electrically 
lanced against a similar, remote 
it having an iron rod that could 
positioned by hand. 

Differences in balance of the two 
ils when the float moved out of 
i preset balance, were fed into an 
:ctronic relay which caused a mo- 
r to operate. This, in turn, opened 
closed a valve to correct the flow 
le. This type of control was not 

Close-up of electronic control unit. Covers have been removed from chassis 
in the foreground to reveal plastic bars which transmit light from the source to 

the rotameter glass and back to the phototubes 

entirely satisfactory, due to the 
fact that its sensitivity was only 
plus or minus 1 percent, and phase 
shifts caused unstable operation 
if the control point was not near 
the center of the coil. Also, it 
could not be used on small sizes of 
rotameters, because the magnetic 
effect of the coil on the iron rod at- 
tached to the float was so great as 
to affect the sensitivity and accur- 
acy of the rotameter. 

About a year ago, a large refinery 
had a process in which they wished 
to maintain the flow rate of a fluid 
to =_L -i percent and it was decided 
to use a fully compensated elec- 
tronic relay, receiving its signals 
from phototubes. This system had 
been in successful operation for 
many years, measuring the smoke 
density of large industrial boilers 
and adusting the air supply to main- 
tain a fixed smoke color at the 
boiler outlet. 

For the rotameter application, it 
was decided to use two light beams, 
one shining across the top of the 
float, and the other across the bot- 
tom of the float. Each light beam 

was applied to a phototube, and the 
outputs of the phototube amplifiers 
were electrically balanced against 
each other to cancel out the effects 
of voltage changes and color devia- 
tion of the liquid. 

If the float in the rotameter 
moved due to a change in flow, one 
phototube received more light and 
the other, less light. This unbalance 
caused a thyratron to operate a mo- 
tor with compensation and with full 
torque at all times. This motor 
changed a control valve in the cor- 
rect direction to restore the float to 
the set value within ± mm 
(0.0098 in.) 

Disposition of Parts 
Arrangement of the various 

pieces of equipment is shown in 
Fig. 2. The rotameter is mounted 
on a stand, in front of a panel 
as in Fig. 3. The electronic relay, 
with its light source common to 
both beams, and its phototubes, am- 
plifiers, thyratrons, and allied equip- 
ment, is mounted behind the panel, 
as in Fig. 4. Lucite or Plexiglass 
bars are used to transmit the light 
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FIG. 4-In a rear view, motor drives and control valves appear below the 

electronic relays. Mercoid units mounted on the valve shafts include limit 

switches and extras which can be used to operate relays on terminal panel 
for automatic shut -down feature 

out to the rotameter and back to 
the phototubes. The electronic re- 
lay is mounted on an elevator as- 
sembly which permits the operator 
to "raise or lower the entire assem- 
bly to change the rotameter control 
setting. The unit is also supplied 
with .a switch which permits the 
operator to remove the control from 
"automatic", and to raise or lower 
the flow to any desired value. 

In addition to the compensated 
controlling action, described later, 
other features may be included in 
the electrical circuit when re- 
quired. For example, automatic 
shut -down if any of the fluids in the 
process cease flowing or go beyond 
predetermined values, or if tubes 
or light source fail. 

In most cases, a lock -in circuit 
must be employed to return the 
float within the range of the light 
beam if the characteristics of flow 

are such that an occasional surge 
in the fluid will raise or lower the 
float out of the light beam. This 
lock -in feature is most important. 
Essentially, it consists of electro- 
magnetic relays which are actuated 
by the phototube amplifiers just be- 
fore the float leaves the light beam. 
The lock -in feature discerns which 
way the float moved and operates 
the motor at full speed to return the 
float to the light beams where the 
thyratron can come into operation. 

Referring to the circuit diagram 

in Fig. 5, when the output of V, 

goes beyond a predetermined limit, 
as set by R,,, a type 2050 thyratron 
in the lock -in circuit fires to ener- 
gize a relay. When energized, this 
relay disconnects the cathode of an 
opposing 2050 so that it cannot op- 
erate, and puts a high positive volt- 
age on the grid of the thyratron V, 

to run the motor at full speed. The 
lock -in circuit does not come into 
play until the float is about ready to 
leave the light beam. 

The electronic relay employed 
converts impulses from a pair of 
phototubes into signals sufficiently 
large to run a reversible motor. Net 
movement of the motor is propor- 
tional to the signal and the motor 
has full torque at all times. The 
electronic relay provides electrical 
compensation by means of a circuit 
which varies the thyratron grid 
voltage by charging and discharg- 
ing a capacitor at variable rates. 
Such compensation is similar in re- 
sults to mechanical throttling and 
reset but is accomplished electri- 
cally without the use of relays, open 
contacts, or moving parts. 

The light source is a 120 v bulb di- 
rected through two pieces of Lucite 
or Plexiglass to form two light 
beams shining across the rotameter. 
They are spaced so that when the 
float is in balance, one half of each 
light beam is blocked out and the 
other half of the beam passes 

through the fluid and metering tube 
to other bars of Lucite, and thence 
to the phototubes. The phototubes 
are of the high -vacuum type and 
are not appreciably affected by volt- 

age changes. 

Circuit Details 

Direct -current bias for the pho- 

totubes, amplifiers, and thyratrons 
is furnished by the 6116 rectifier. 
One half of the tube acts as an or- 

dinary high -voltage half -wave rec- 

tifier, taking voltage drop across a t 

load resistor, while the other half '" 

utilizes the drop across the tube, 
giving low voltage. Both plate out- : - 

puts are filtered. Resistors R, and ' 

R, provide grid bias for Vs and V, ' - 

while C. and C, provide a -c grid- 
i t to -cathode return. 

Phototubes V, and V, are so con- 

nected to their amplifiers V. and V,, 

that the more light received by the 

phototubes, the lower the amplifier 
plate output. With this arrange-, 
ment, it is possible to keep a nearly 
constant plate output of the ampli- 

fiers with a variable voltage. For 

instance, if the voltage falls, the 

light source dims, plate voltage of 

V, and V, drops, and the phototubes 
decrease the negative grid voltage 

of the amplifiers, thereby increas- 
ing plate output to approximately 
the same value as at the higher 
voltage. This will take care of line 

voltage changes in the order of ±5 
y at 115 v. For greater changes of 

voltage the plate outputs of V, and 

V. will vary up or down together, 
but since these plate outputs are 

balanced against each other in T, it 

will not affect the control. With the 

amplifier plates balanced against 
each other, color changes of the 

liquid in the rotameter will also 

cancel out. 
The plate of V3 is connected to 

one half of the primary of push-pull 
transformer T, and the plate of V, 

is connected to the other half. As- 

suming the float is in neutral, light 
on V, equals light on V2, plate out -I 

puts of V. and V, will be equal and' 

cancel each other in the primary of 

T, .and there will be no voltage de- 

veloped in the secondary. If the 

float moves down from the neutral 
position, V, receives more light, and 

V, less light, therefore the grid of 

V, will become more negative, and' 

the grid of V, less negative. The q 

plate output of V, will become 

112 September 1944 - ELECTRONICS` 



niter and that of V, less, causing 
,ltage to be developed in the 

ecndary of T. Since the primary 
olrge is pulsating half wave, an 
-croltage will be developed in the 
3cidary. 

fixed, negative d -c bias of ap- 
cimately 10 v is maintained on 
rerrids of V. and V, by the recti- 
3> vhen the float is in balance. If 
e oat falls, as assumed above, the 
)s ive half of the a -c voltage de - 
hied in one half of the secondary 

reduces the negative grid volt- 
eo approximately 2 v and V- fires 

in the motor in a direction 
lib changes the valve to restore 
e lost to neutral. Note that the 
ii;ion of tubes V, and V, is 180 
glut of phase with the emission 

1 and V. 

Anti -Hunt Compensation 

I ran readily be seen that if the 
r were to run at full speed un- 
a float reached its neutral posi- 

)5 hunting would occur. To in- 
uce compensation C, is used in 
e following manner. When V, 
eito run the motor, its plate be- 
n; approximately 70 y negative. 
ii negative voltage, in addition 
Inning the the motor, charges 
tough R,,, R,., and R,, to put a 

high negative voltage on the grid 
of V, to stop it from firing. Then, 
C3 discharges through R,, R,., Ru, 
and the motor. Thyratron V; can- 
not fire again until C, discharges. 

While the motor is not running, 
the float has a chance to come to 
rest. If its point of rest is not the 
neutral position, a signal from T 
will again cause the motor to run. 
If the float moves a great distance 
from neutral, a strong signal will 
be developed by T, and the motor 
will have to run a long time before 
C3 is charged with a high enough 
voltage to overcome the effect of 
the secondary voltage of T. The 
motor will then have a long time 
delay. If the signal from T is weak, 
the motor will only be energized a 
short time to charge C, a small 
amount, and the time of delay will 
be short. In other words, the net 
rate of movement of the control 
valve will be proportional to the 
amount the float moves from neu- 
tral. 

Capacitor and resistor values are 
so chosen that if the float moves a 
great distance, the motor will run 
at full speed without interruptions. 
As the float approaches neutral, the 
motor begins to step at a speed pro- 
portional to the distance from neu- 

tral. Capacitor -resistor combina- 
tions C4- R6 ünd C, -R, also have a 
somewhat compensating effect but 
on a relatively small scale. 

If the float had moved in a direc- 
tion to fire V., a negative feedback 
voltage would have been induced in 
the motor field not being uséd. This 
induced voltage would be equal to 
the voltage running the motor, and 
would cause compensation as de- 
scribed above. 

By this system the motor always 
has full torque, regardless of how 
close the float is to balance. This is 
extremely important for highly sen- 
sitive controls,-otherwise, should 
the valve stick, the torque delivered 
by the motor near the neutral point 
would not be sufficient to restore the 
float to its original balance point. 
This is often a limiting factor in 
many control devices. 

Successful field operation of 64 of 
these units for several months has 
demonstrated that an extremely ac- 
curate control can be applied to de- 
vices where it is necessary to main- 
tain a movable body in a fixed posi- 
tion. If greater sensitivity is re- 
quired, concentrated light beams 
can be employed. By this method, 
a slight change in float movement 
will cause a greater signal change. 

Rotarneter 

Lucite 

F/o w 

1 

929 

929 R, 

C6 

K 

R,2 

6J 5 
V3 

T 

V4 = 
6J5 e 

R4 To lock -in 
thyratron 
V909050) 

To /oc<4r-in thyratron VB (2050) -v IC4 

3 

R. 

Ri 

3 

6H6 

R5 

R 

FGI7 
V6 

FGI7 
V7 

Limit 
\ switch 

Motor 

Limit 
`switch 

Hand - 
automatic 
switch 

/15V 
60N 

I1 5-Basic circuit of electronic relay includes a pair of 
P thyratrons which can be replaced with FG57 type where rge motor is required for valve operation. Light source, 

shown as directly connected to the line, Is sometimes put in series with the filaments of the rectifier and amplifier tubes for long operating life at reduced voltage 
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A Generator of Damped 
lósphere. 

'Adjusfbb/e fins-' 

a4 

Comb -like rod - 
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=/D rows 

'Vibrator with 
//if capacitor 

across output 

+ A.C. - D.C. 

l uo v 

FIG. l-Schematic of the generator 

APPARATUS which has for its pur- 
pose the production of power at 

extremely high frequencies is us- 
ually associated with radio trans- 
mission but that described here was 
designed for use in the field of bi- 
ology. 

The generation of damped elec- 
tromagnetic waves by means of 
spark discharges between metallic 
spheres dates back to the beginning 
of the century. A complete discus- 
sion of the early work is out of 
place here, and for hypotheses and 
theories on the subject we refer the 
reader to the appended bibliog- 
raphy. 

Design Considerations 

Some of the conclusions of ear- 
lier experiments which were kept 
in mind in designing the apparatus 
follow: 

(a) When a metallic sphere is 

excited by electric sparks, highly 
damped trains of waves are gener- 
ated. 

(b) The approximate length of 
the fundamental wave is given by 

Thomson's formula X = 2xdA/3, 
where d is the diameter of the 
sphere. 

(c) The surface of the spheres 
must be and must remain highly 
polished, otherwise the discharge 
ceases to be oscillatory and becomes 
aperiodic. 

Spark discharges between 460 series -paralleled metallic 

spheres develop z watt of power at 7,000 Mc for tht 

irradiation and stimulation of cells in biological studies 

(d) The energy of the electro- 
magnetic waves generated by dis- 

charges between small spheres is of 

the order of 10-' watt. 
In order to utilize these conclu- 

sions in a practical way a large 
number of metallic spheres were 
fixed in a non -conducting frame, in- 
dividually insulated, and at conven- 
ient terminals high voltage was ap- 
plied. (The excitation of the 
spheres may be in parallel, in series 
or in series -parallel. The last dis- 
position was preferable.) 

In 

; 

C 

4z 

i1 r, .. 

FIG. 3-Close-up of the left edge of 
the unit, showing how binding -posts 
which may be seen in a vertical line 
are used to permit adjustment of fins 

Figure 1 shows a schematic ar: 
rangement of the circuit of the ap 
paratus. It follows the theory o1! 

the spark -gap circuit once widely 

used in radiotelegraphy with 
damped waves, except for the fact 
that in this instance the spheres:, 

oscillate and radiate at the same 
time. 

Description of Apparatus 

The apparatus, shown in Fig. 2. 

is mounted on top of a cabinet in 

which a transformer is housed. Two 

>o ,r 
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FIG. 5-Partial view of the unit, with 
some spheres removed to show how 
treated wooden strips provide horizon- 

tal spacing 

FIG. 4-Paralleled round porcelain rods provide vertical grooves in which 
spheres may be placed, keeping them equally spaced and well insulated 

I 

i 

114 September 1944 - ELECTRONIC: 



Microwaves 
By ANGELO MONTANI 

!table arms at the sides sup- 
ort a cylindric -parabolic reflector 

ri which the radiating element is 
)sitioned. 

L The transformer used was taken 
om an old x-ray machine, and is 
tted at 100,000 v r.m.s., 500 w. Its 
trminals are connected through 
gh-frequency chokes to two comb - 
e rods, each of which has ten ad - 
'stable "fins." The rods are 
quipped with binding -posts which 
'trmit adjustment of the fins. A 
t of binding -posts associated with 
to of these rods may be seen in a 
irtical line in Fig. 3. 
Ten parallel rows of metallic 
áteres, each row having 46 
heres in series, constitute the 
nerating and radiating element. 
le spheres are plain metallic balls 
ch as those used in ball bearings, 
ated with platinum to prevent as 
ig as possible rusting due to 
one produced by the sparks. 
To obtain individual insulation 

each sphere straight porcelain 
is, 47 in all, were assembled 
ainst a flat wooden back to con- 
tute a corrugated surface having 
grooves, in each of which 10 

ieres could be located in a verti- 
row, as shown in Fig. 4. With 

a disposition every sphere is 
rizontally spaced the same 
tount from the spheres to the left 
d right, which is important for 

even distribution of sparks. 
rizontally between each row of 
ieres long strips of treated wood, 
re inserted as shown in Fig. 5. 
hold the 460 spheres against the 

-celain rods a sheet of flat glass 
s provided to cover the entire 
.f ace of the radiant element. 
Che diameter of the spheres is 
mm, and therefore the funda- 

ntal wavelength is approxi- 
tel3 43.4 mm. The power radi- 

FIG. 2-The complete 
generator, consisting of 
a metallic -sphere spark - 
discharge unit and sheet - 
metal parabolic reflector 
to concentrate radiation. 
The cabinet on which 
the generator -radiator is 
mounted contains the 
high -voltage supply 

transformer 

ated by the whole system of 460 
spheres at the fundamental wave- 
length is around watt. (Assum- 
ing that the power of the har- 
monic waves decreases according to 
the square of the number of their 
natural sequence, the power of the 
tenth harmonic, or 4.3 mm, would 
be a 10-2v, and the power of the one 
hundredth harmonic, or 0.43 mm. 
would be 10-4w.) 

Purpose of Apparatus 

The purpose of the apparatus 
was to make available in the biolog- 
ical field those radiations which 
fall between the centimeter waves 
and the heat rays, and to find out 
if such radiations might be of use 
in therapy. 

Living things are made up of bil- 
lions of individual "cells." These 
cells generally vary in size 10' cm 
and 10' cm, and are larger in vege- 
tals and smaller in viruses. If we 
wane to stimulate a cell we can do 
so by irradiating it with waves of 
the same order of magnitude, since 
under.these cónditions at least par- 
tial resonance may be expected. 

Rays shorter than light excite 
the electrons of the atoms which 
form the cells, no matter where 
those electrons are. They may be- 
long to a neuron or to a rock. On 
the other hand, short waves as used 
in diathermy cause in the tissue as 
a whole variable charges which, as- 
sociated with the osmotic and ca- 
pillary phenomena, alter the circu- 
lation of the liquids of the body. 
In both instances, the cellular 
metabolism that ensues is not a 
specific direct reaction of the cells 
to the radiation, but a derived ef- 
fect. Cells in tissues represent a 
tridimensional grating, and with 
waves of proper dimensions it may 
be possible in the future to insti- 
tute a new kind of spectroscopy of 
the living tissues and determine if 
there exists a kind of selective ab- 
sorption peculiar to every type of 
cell. 

Biological Use 

Between March and June, 1941, 
six biological experiments were per-: 
formed with the above apparatus 

(Continued on page 306) 
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Electronics in 

PETROLEUM PLANTS 

Analytical methods involving a large portion of the electromagnetic spectrum are being 

used continuously today in petroleum production and research to identify molecules in 

complex gas or liquid samples and determine the exact concentration of each component 

MODERN AVIATION GASOLINE of 
the "100 plus" octane num- 

ber variety, the all-purpose mili- 
tary lubricants required in today's 
highly stressed equipment, and 
pure chemicals produced from 
petroleum for the manufacture of 

synthetic rubber were all unheard 
of in World War I. The swift pro- 
gress of petroleum research in the 
development of these products and 
the rapid translation of laboratory 
processes for their manufacture 
into vast commercial operations 
has spurred on the analytical chem- 
ist to new heights. Without the 
participation of the electronics in- 
dustry, this progress would have 
been impossible. 

In the past the simplest methods 
served to control the manufacture 
of gasoline and lubricating oils. 
Today, measurement of such sim- 
ple properties as gravity, viscosity, 
and boiling range is not sufficient. 

By 

F. P. HOCHGESANG and 

C. H. SCHLESMAN 
Socony-Vacuum Oil Co., Inc. 

Research and Development Division 
Paulsboro, N. .1. 

Modern research demands far more 
explicit information. Usually the 
research chemist, and often the pro- 
duction engineer also, will not set- 
tle for anything less than knowing 
the complete composition in terms 
of the molecules present. When new 
methods developed for research 
purposes are applied to industrial 
control, our dependence upon stable 
amplifiers and electronic detectors 
and recorders becomes complete. 

These modern radiation methods 
have again stressed the importance 
of the electromagnetic spectrum to 
the petroleum chemist. The regions 
most frequently employed in this 

J 

field include the x-ray, ultraviolet, , 

visible and infrared portions of the, 
spectrum. Naturally the technique 
resembles that of the physicist 
more than that of the chemist. The 

chemist endeavors to make mate- 
rials react with specific reagents to 

yield a unique product which will 

identify some component of the 
original sample and which can 

preferably be weighed or titrated' I 

to determine the concentration of 
the unknown component in the 
sample. 

The physicist, on the other hand, 
usually makes measurements on the 
sample as received, often returning 
the sample still in its original con- 
dition. Such physical measure- 
ments yield new and direct in- 
formation concerning the sample. 
These methods are frequently much 
more rapid than wet methods and 
only a small amount of the sample 
(sometimes less than a milligram) , 
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FIG. 1-The frequency spectrum, with upper boxes showing how various portions of the 
spectrum can be generated and detected for use in the petroleum analytical field 

416 September 1944- ELECTRONICS 



SUMMARY OF ANALYTICAL METHODS USED IN PETROLEUM PRODUCTION AND RESEARCH 

Method Principal Use in Petroleum Industry 

Mess Spectrometry Determination of low molecular weight hydrocarbons, such as 

analysis of the petroleum "gas cut." 

Infrared Absorption and 
Raman Spectrography 

Determination of molecular components and identification of 
functional groups within molecules, such as analysis of aviation 
gasoline after fractional distillation or determination of mer- 

captans (S -H) in gasoline base stock. 

Ultraviolet Absorption Determination of aromatic and conjugated olefinic compounds, 
Spectroscopy such as toluene in paraffinic base or butadiene for synthetic 

rubber manufacture. 

Emission Spectrographs Determination of metals end metalloids, such as analysis of 
catalysts for trace metals. 

X-ray and Electron 
Diffraction 

X-ray Microradiography 

Electron Micrography 

Determination of compound identity of crystalline materials; 
aids in the investigation of crystal structure and ,structure of 
colloidal or amorphous materials. 

Tool to supplement useful metallurgical microscopy. 

Extends the range of ordinary microscopy so that smaller objects 
con be seen, and increases detail due to its great depth of focus. 

3 needed for the complete analysis. 
'he application of the same princi- 
les to continuously recording 
nits operating from plant streams 

3 equally practicable. However,. 
uch equipment may often be quite 
omplex and expensive in first cost. 

The Frequency Spectrum 

Most uniform oscillatory wave 
iotion belongs to the electromag- 
'etic spectrum which is shown 
chematically in Fig. 1. Sound, 
lectrons, some nuclear rays, re- 
iprocating mechanical motion, etc., 
re not electromagnetic in charac- 
er and their wavelength or fre- 
uency regions can be shown only 
pproximately. The radio spectrum 
s now well known up to about 1000 
c,2 but from here on to 1,000,000 

lc lies a relatively unexplored 
egion which promises to be very 
nportant in the future. 
The infrared region is somewhat 

rbitrarily said to begin at about 
,000,000 Mc or 300 microns, but 
:le region from 300 to 30 microns 
f largely only of academic interest 
t present. The region from 30 
iicrons (300,000 Angstroms) to 
.03 Angstrom is that in which the 
nalytical methods described in 
pis paper operate. In the short- 
gt wavelengths are found- hard x- 
eys and. gamma rays. In the past 

Remarks 

Principally useful for mass -production analysis of routine gas samples' 
Instrument time is y to.3 hour per sample but calculating time may 
require several hours. Extended range, high speed, pen and ink 
electronic recorders and automatic calculators are needed. 

Sample may be a gas, liquid or solid but must not contain mora then 
about six molecular components if complete identification is desired. 
Most infrared samples must not contain water and Raman samples 
must not contain much fluorescent material. The electronics in- 
dustry could greatly increase the usefulness of either method by 
supplying completely electronic detecting and recording circuits. 

Electronic detecting and recording systems are available in this field. 
A not -too -expensive instrument which automatically scans the 
entire spectrum is needed. 

Good for rapid qualitative survey of sample or for quantitative 
determination of metals present in low concentration. The adapta- 
tion of electronic detecting and recording systems to replace the 
photographic emulsion would be very useful in most cases. 

X-ray tubes and generating systems are designed to meet present 
requirements but electronic detection and recording is much needed 
in the x-ray diffraction field. 

A "reflecting" electron microscope seems to be the next step In 
this field. 

I1 e~ r. aa. m y, aeo- ."e r m, m .° , ;: a. 

Qa :a. 

m>> 

`; S. 

Westinghouse mass spectrometer used for separating molecules of synthetic 
rubbers and oils according to their mass. Molecules of each mass in turn are 
made to enter a collector, and the resulting ion current is amplified and read 

with the galvanometer on the desk 

two or three years gamma rays 
have been used to "log" oil wells 
and determine where oil-bearing 
strata might occur even though 
metal casing has already been set 
within the well. 

With the advent of the cyclotron 
and similar atom smashers, nuclear 
rays have been used in numerous 
novel experiments involving radio- 
active "tracers". Atoms of a spe- 
cific element can be "tagged" by 
making them artificially radioac- 
tive and then followed throughout 
the course of a reaction by follow- 
ing thé progress of the radioactive 
atoms. 

Cosmic rays, the most penetra- 
trating radiation known, are gen- 
erated outside the earth's at- 
mosphere. They have been found 
to discharge electroscopes after 
penetrating 18 feét of lead. Day 
and night we are subject to bom- 
bardment by cosmic rays. 

The energy per quantum of elec- 
tromagnetic radiation varies di- 
rectly with the frequency, as shown 
in Table I. It is instructive to in- 
spect briefly this energy variation, 
for this in part dictates the trou- 
bles eñcóüntered in detecting the 
radiation and dictates the energy 
available for photochemical reac- 

I 
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FIG. 2-Infrared absorption spectra ob- 
tained automatically with an infrared 
spectrograph covering the wavelength 
regioí from 7 to 10 microns. for two 
hydrocarbons that are difficult to sepa- 
rate by distillation. Characteristic ab= 
sorption peaks provide positive identifi- 

cation of gas or liquid samples 

tion. Thus, the short wavelength 
radiatioli such as x-rays and ultra- 
violet rays readily enters into pho- 
tochemical reactions. Ultraviolet 
and visible radiation readily acti- 
vates photoelectric surfaces. The 
long -wavelength infrared and ra- 
dio waves in general cannot enter 
into photochemical reactions be- 
cause the energy per quantum of 
radiation is too small. Radiation of 
wavelength longer than about 2 

microns cannot expel photoelectrons 
from photoactive surfaces which 
would be stable at room tempera- 
ture. 

Mass Spectrometry 

The newest of the new analytical 
tools applied to petroleum problems 
is the mass spectrometer. Commer- 
cial instruments are capable of rou- 
tine refinery control work to pro- 
vide accurate petroleum gas analy- 

FIG. 3-Optical arrangement of infrared spectrophotometer made by National 
Technical Laboratories. The gaseous sample to be analyzed is placed in the 
absorption cell. The thermopile (or thermocouple) output is read on a sensitive 

galvanometer mounted in a draft and vibration -proof housing 

ses in amazingly short times on 
samples so small that their size is 
dictated by sample handling tech- 
niques in collecting and transport- 
ing the sample rather than the 
amount required for analysis. Mass 
spectrometry finds its greatest use- 
fulness within the petroleum indus- 
try'' ` as a method that replaces ted- 
ious low -temperature fractional dis- 
tillation and accompanying tech- 
niques for the control of refinery 
gaseous streams. 

In the rapid spectrometric meth- 
ods devised to analyze the petro- 
leum "gas cut", the instrument time 
required is about to 1 hour per 
sample and results from the data ob- 
tained can be calculated in from a 
few minutes to several hours de- 
pending upon the problem. This 
method soon proves its value when 
one realizes that other methods re- 
quire from 4 hours to several days 
to do the same job. Usually the re- 
sults from the mass spectrometer 
are more accurate and the method 
is less subject to operator errors. 

The mass spectrometer is so 
named from certain similarities it 
possesses to an optical spectro- 
meter. The latter separates light - 

into its various component wave- 
lengths by the dispersion obtained 
in passing light through prisms or 
gratings. The mass spectrometer 
separates gas molecules according 
to their mass by ionizing the gas, 
accelerating these ions, and de- 

,1 

fleeting them in a magnetic field. 

Gas from the sample is made bit' 
pass through several tiny orifices,1 
so that a constant flow occurs into 
the spectrometer tube in which a 

high vacuum is maintained by con- 
tinuous pumping. Electrons from t 
a heated filament are accelerated by i 

passing through a potential grad- 
ient and fall on the entering gas 
stream, causing ionization and dis- 
sociation of some of the gas mole- 
cules. The molecules not thus ex- 

cited are drawn out of the system i 
by the exhaust pump. The ions and 1 

ion fragments thus formed are 
urged toward a slit in a plate by a 

small potential difference and then 
are accelerated to very high veloc- 
ity by an electrode arrangement i 

similar to that in an electron gun: 
The resulting high -velocity ions are 
directed into a magnetic field. Only 
certain ions having the correct 
mass -to -charge ratio will travel - 

through the center of the analyzer 
tube and ultimately lose their 
charge to the ion collector from 
whence their current is amplified 
and measured. 

By variation of the accelerating 
potential and/or the magnetic field, 

such an instrument can be made to 
determine the relative abundance 
of various weight ions. This data 
can be converted to the relative 
abundance of the various molecules 
in the initial sample by comparing 
the unknown mass spectrum with 
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to mass spectra of known pure hy- 
rocarbons, since the unknown 
Lass spectrum can be considered 
a a summation or superposition of 
to mass spectra of all the compon- 
tts of the sample. 

Infrared Absorption 

At the present time the mass 
tectrometer is used in the petro- 
urn industry primarily to deter- 
ine the molecular composition of 
'mplex mixtures of gaseous mate- 
als. Other spectroscopic methods 
e generally used to determine the 
imposition of liquid or higher- 
olecular-weight samples and cer- 
in rather simple gas mixtures. 
or example, in high-octane avia- 
n gasoline, it is well known that 

irtain types of molecules are de - 
Table and others undesirable. But 
any of both the good and bad 

olecules are very much alike in all 
leir physical properties and often 
nnot be isolated by even the best 

.actional distillation techniques. 
tus, n-heptane has zero octane 

amber and isooctane has 100 oc- 
ine number. Present-day aviation 
iracles would be impossible if 
uch n-heptane was present in the 

i,el, but n-heptane and isooctane 
in be separated by distillation, if 
all, only by very laborious pro - 

dures. Infrared spectroscopy' 0.70 

adily differentiates between these 
drocarbons, as is illustrated in 
g. 2. 
All this is possible because the 
equency of the 1 -to -30 micron in - 
aired region corresponds to the 
Oration frequencies of atoms or 
oups of atoms in hydrocarbon 
ilecules. As long as any molecule 
not at absolute zero, the atoms 
thin the molecule are constantly 
eillating about their positions of 
uilibrium. For example, a hy- 
ogen atom vibrates against a ear- 
n atom in aliphatic hydrocarbons 
th a frequency corresponding to 
wavelength of 3.4 microns. This 
oration is a simple stretching 
oration wherein the frequency of 
cillation is, to a first approxima- 
m, determined by the mass of the 
orating atoms and the valence 
rces which bind them together. A 
ysical analogy is the resonance 
oration of two spheres of given 
:fights connected by a spring. If 
e tension of the spring is in - 
lased the resonance vibration will 

occur at a faster frequency and this 
happens in molecules also. In 
ethane, H,C-CH the carbon atoms 
are connected by a single bond and 
vibrate against each other at 993 
cm -1. In ethylene, H C=CHI, the 
carbons are connected by a double 
bond or stronger spring. The vibra- 

., 
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i t,, ,. ., t!-- 
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tion is more rapid, at a frequency 
of 1623 cm'. [1 cm -1 = 1/i, (cm).] 

The vibrations just described are 
all simple stretching vibrations. 
Atoms also may vibrate in such 
fashion that angular motion occurs 
and such vibrations are called de- 
formation or bending vibrations. 
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In this mass spectrometer made by Consolidated Engineering Corp., several 
cabinets full of electronic equipment are needed to provide an automatic 
record showing how many ions of each mass are present in a gas. From left 
to right, the cabinets contain gas introduction systems and vacuum gages; the 
magnet, with the mass spectrometer tube between the pole pieces; and the 
power supplies, ion current amplifier, recording oscillograph and automatic 

mass scanning device 
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Infrared spectrograph used In Socony-Vacuum Laboratories. The proper is in a metal housing to permit evacuation for removal of water vapor and carbon dioxide. On the rack at the right is the pen and ink recorder that traces out the spectrum of the material being analyzed 

spectrograph 

- 
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This Leeds and Northrup recording microphotometer 
can be used to measure the optional density of each 
spectral line on a photographic plate produced by 

an emission spectrograph 

For example; an H -C -H or CH2 
group in aliphatic hydro -carbons 
has a strong deformation vibration 
at 1,460 cm -1. Atomic groups may 
rotate with' respect to one another, 
thus yielding still another type of 
motion having a chaiacteristic fre- 
quency. Many combinations of the 
above types occur to yield combina- 
tion frequencies. Any molecular vi- 
bration which is accompanied by a 
change of dipole moment is "in- 
frared active" and will absorb, by 
resonance, radiation corresponding 
to the frequency of vibration. 

Raman Spectroscopy 

Raman spectroscopys' a supplies 
essentially the same information 
concerning molecular composition 

Operator is placing a sample on a spindle in the center of a large - 
diameter cylindrical x-ray diffraction camera. Smaller cameras, a pinhole 
camera and a Philips-Metalix x-ray tube used as a source of radiation 

for these cameras can also be seen 

as infrared absorption studies but 
accomplishes the task in a different 
manner. In Raman spectrography, 
light of characteristic and usually 
visible wavelength, such as that 
from a mercury discharge tube, is 
allowed to illuminate the sample. 
Light originating in the sample at 
a direction perpendicular to the in- 
cident beam is dispersed in a large - 
aperture spectrograph and the re- 
sulting spectrum photographed and 
examined. This scattered and/or 
re -emitted light coming from the 
sample contains light of frequencies 
corresponding to that of the inci- 
dent beam plus or minus the fre- 
quencies of various vibrating 
groups within the sample, and thus 
can be used to identify the parent 

TABLE I. Quantum Energy of Some Electromagnetic Radiations 

WAVELENGTH 
APPROXIMATE 

COLOR 

ENERGY 

Angstroms Microns 
per quantum 

(ergs) 
per einstein' 

(kilo -cal.) relative 

300,000 
100,000 

10,000 
7,000 
6,200 
5,800 
5,300 
4,700 
4,200 
3,000 
1,000 

100 
1 

0.1 

30 
10 

1 

0.7 
0.62 
0.58 
0.53 
0.47 
0.42 
0.30 

Infrared 
Vibration infrared 

Photographic infrared 
Red 

Orange 
Yellow 
Green 
Blue 

Violet 
Ultraviolet 

Vacuum Ultraviolet 
Long X-rays 

X-rays 
Gamma Rays 

0.066 x 10-,, 
0.196 
1.96 
2.81 
3.17 " 
3.39 
3.71 " 
4.18 
4.68 
6.55 " 
19.6 
196 
19,600 " 
196,000 " 

0.95 
2.85 

28.5 
40.7 
45.9 
49.1 
53.8 
60.5 
67.8 
94.8 

285 
2,850 

285,000 
2,850,000 

0.33 
1 

10 
14.3 
16,1 
17,2 
18.9 
21.3 
23.8 
33.3 

100 
1,000 

100,000 
1,000,000 

*The einstein Is similar to the faraday or chemical equivalent of electrical energy. 

molecules. Samples for Raman in 

vestigation must be well fraction I 

ated just as with infrared. 
The photographic process compli i 

cates quantitative interpretation o 

Raman spectra, and a direct -read 1, 

ing, automatic -recording detectin } 

system for the visible light eman 
ating from a Raman spectrograpl 
would greatly enhance its industri 
usefulness. Multiplier phototube 
have already been successfully an., 

plied to this problem'. 

Experimental Difficulties with Infrarei 
Spectroscopy 

Infrared spectroscopy is used ai 
present in the petroleum industrl 
to a much greater extent that; 
Raman, even though the exper: 
mental difficulties in infrared wor 
constitute a formidable list. Ti 

mention a few, ordinary optical ma 
terials will not transmit infrare I 

radiation in the wavelength regio 
used and prisms and windows 

1 

sodium chloride, potassium bromidl 
'and lithium fluoride are used in cone 

junction with front -surfaced mira, 

r'or's. 
These are now available in larg{ 

perfect crystals of synthetic manu 
facture but the chloride and bro.10 

mide are readily attacked by watel1 

vapor and must be handled actor 
ingly in use. Gratings are not us 
ful for general survey work b 

cause overlapping orders of spectre 
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re difficult to identify in this re - 
ion. Even the water vapor and 
arbon dioxide in the air must be 
liminated from the optical path 
trough the instrument or a cor- 
action made. The optical arrange - 
tent of one such instrument is 
sown in Fig. 3. 
The radiation involved in spec- 

i?oscopy is of very low inherent 
sergy, as shown in Table I. It can - 
at be photographed at wavelengths 
.nger than 12,000 A or 1.2 microns, 
ad will not actuate photo electric 
311s above about 1.7 microns. It 
in only be detected by tiny ther- 
tocouples, bolometers, radiometers, 
c. Such instruments must detect 
tmperature changes with a limit 
f error equal to, or less than, 
00005 deg C. The most commonly 
3ed detector is the thermocouple. 

microvolt output of the ther- 
tocouple must develop about full - 
:ale deflection on the recording in- 
:rument used. Since the usual re - 
stance is only about 15 ohms and 
le period about 1 second, electronic 
nplification is difficult. Sensitive 
ilvanometers with their accom- 
tnying vibration troubles must be 
flied upon. The authors know of 
Ist one case where, in the past few 
ionths, a thermocouple has been 
ade with sufficiently small mass so 
tat its period is faster than 1 sec- 
ad and electronic amplification of 
e thermocouple output has become 
tssible. The spectrograph in use 
the Socony-Vacuum Laboratories 

les a bolometer as a detector. Elec- 
'onic amplification is used and re- 
ins to date indicate that this corn - 
nation marks an important step 
rward. 

Iltraviolef Absorption Spectroscopy 
The readily accessible ultraviolet 
gion of the spectrum from 2,000 
up to the visible region also dis- 

ays phenomena related to the 
ructure of molecules. Molecules 
Lich contain resonating groups, 
ch as diolefins which contain con - 
gated unsaturated carbon groups, 
,hibit selective absorption of ul- 
aviolet light. 
Of particular interest to the 
troleum industry, aromatic hydro- 
rbonsu and drying oils and res- 
at' yield characteristic ultraviolet 
sorption spectra by means of 
aich such molecules can be identi- 
d. Saturated hydrocarbons do not 

absorb appreciably in this region. 
Thus, the identity and concentra- 
tion of some aromatic compounds 
(those which may be present in 
gasoline) can be determined with- 
out separation from the paraffinic 
hydrocarbons. 

An analysis has been reported 

- -_ r, 1 { ". 

```"s ' 4,+ 
`o , 

wherein straight -run or saturated 
naphtha is split into five fractions 
over the range of 125-150 deg C and 
these fractions analyzed for ethyl - 
benzene and the three xylenes with 
an accuracy better than that of any 
other available procedure. More 

(Continued on page 308) 
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In this emission spectrograph, the samples to be analyzed are burned in an 
electric arc or spark in the hood at the right. The light emitted is broken into 

its spectrum by a quartz prism, and the spectrum is recorded on film 
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At the right are four evacuable powder cameras in position around the x-ray tube of an x-ray diffraction unit. High -voltage equipment is under the table, enclosed by metal screening. The operator is adjusting the intensity of the x-ray beam. This unit was built in Socony-Vacuum Laboratories about six years ago, but complete and versatile commercial equipment is now available 
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INFLUENCE OF FEEDBACK 
Analysis of the use of negative feedback to reduce source impedance in amplifier stages 

and transmission lines, as required in video design and other applications where high -fre- 

quency response must be improved or loudspeaker "hangover" must be eliminated 

INVERSE 
FEEDBACK is widely used 

in amplifiers today to stabilize 
gain, improve frequency response, 
and reduce distortion. One other 
extremely valuable feature of nega- 
tive feedback is the apparent reduc- 
tion of source impedance it may 
cause; this is not only important in 
itself, but may also serve as a basis 
for analyzing all the other features 
of feedback. 

Impedance Consideration 

Let us then derive a formula for 
the variation in source impedance 
with feedback. The gain of a feed- 
back amplifier is 

á= 1-al51 
a 

(1) 

where a' = gain with feedback, a = 
gain without feedback, and /3 = 
ratio óf feedback voltage to output 
voltage, or the fraction of output 
voltage fed back (negative for de- 
generation). 

As the load impedance approaches 
infinity the equation 

- µZL a 
ZL + RP 

(2) 

approaches the value a = -µ, and 
a' approaches the value -p./(1 - 
µ/3), where µ = amplification factor 
of the tube, RP = plate resistance 
of the tube, and Z = load imped- 
ance. 

In Fig. 1, which is the equivalent 
circuit of an amplifier stage, one 
method of finding the source im- 
pedance would be to connect a load 
of such value that the voltage at 
T,T2 measured exactly half the value 
it would have if the load imped- 
ance were infinite, in which case 
ZL would equal R. Practically, this 
would mean choosing a value of ZL 

such that a = -µ/2. The same rea- 
soning holds true for an amplifier 
with feedback, where RP = ZL when 

=+}(l 

1+µR (3) 

By RICHARD W. CRANE 

Substituting Eq. (2) in Eq. (1), 

- µZL 
ZL -}q- R P 

(4) 
Qµ ZL 1+ZL+RP 

To find the apparent plate imped- 
ance we need only substitute the 
value of a' given by Eq. (3) in Eq. 
(4) and solve for ZL, which will be 
the value of load impedance re- 
quired to make a' equal one half its 
maximum value, and will therefore 
also be the source impedance of the 
amplifier : 

-µZL 
- µ ZL -I-RP 

z = 
1 1+ ZL+RP 

Solving for ZL, 

P 
Z L = R P' - 1 +i+Y (5) 

(In this equation p. must be nega- 
tive. Strictly speaking, it should al- 
ways be, because of the 180 deg 
phase reversal in an amplifier 
stage). 

From this formula it can be seen 
that negative feedback in effect re- 
duces the plate resistance of a 
tube, and in a practical case can 
make a pentode or beam power tube 
have a source impedance as low as 
that of a triode, or lower. 

FIG. 1-Equivalent circuit of an amplifier 
. stage connected to a load 

It is well known that pentode and 

beam power output stages have 

poor frequency response and ap- 

preciable distortion. These* defects 

are manifested mainly in two ways. 

Defects of Pentode and Beam Tubes 

First, the speaker tends to have 

"hangover"; that is, the cone and 

voice coil assembly tends to vibrate 
at its own natural period when a 

transient or a steep wave front sig- 

nal is applied, and the amplifier's 
output will be far above normal 
when a signal is applied whose fre- 
quency is equal or close to the me- 

chanical resonant frequency of the 

speaker. This does not occur in a 

triode because the low -impedance 
source shunts the speaker's counter 
emf and effectively damps the vi- 

bration. A pentode or beam tube 
with enough feedback to approxi- 
mate a triode's plate resistance 
will behave similarly. 

The second effect is a response 
which rises with increasing fre- 
quency; this happens because' the 

primary inductance of the output 
transformer presents an appreci- 
able (and, of course, varying) load 

to the tube throughout the audio 
spectrum. In a triode stage the 

FIG. 2-Voltage feedback circuit using a 

portion of the output voltage 
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DN SOURCE IMPEDANCE 
ansformer primary's inductive 
actance is high compared to the 
be's plate resistance except at the 
ry lowest audio frequencies, and 
us a fairly uniform response is 
tained. As in the first case, feed- 
-ck will enable a beam power or 
ntode tube to give similar per - 

Pentode voltage amplifiers can 
e feedback advantageously also, 

it will lessen the effect of the 
,gut capacitance of the next tube 

therefore improve the high-fre- 
ency response. 
fn general, it may be said that 
1-erse feedback will improve the 
:ion of any tetrode or pentode 
plifier whose load contains shunt 
fictive components. 

Current Feedback Circuit 

The foregoing discussion and de- 
ation assume that 3 is constant 
;ardiess of changes in load im- 
lance. This is true in the circuit 
Fig. 2 or in any circuit where a 
-lion of the output voltage is fed 
:k. If we consider Fig. 3, how - 
r, we see a network in which a 
tage is fed back which depends 
the output current rather than 
output voltage, and Q is not 

stant but depends on ZL. In this 
e Q is determined by the ratio 
;he voltage drop across RP to the 
;age drop across Z. Therefore, 

ir RP RP 
= (6) iP7.L ZL 

;he circuit of Fig. 3, Eq. (2) be- 
es 

a = - µ ZL 
ZL+RP+Re. 

Eq. (4) becomes 

(7) 

3-Current feedback circuit using 
drop in cathode resistor 

a = 

- µZL 
ZL- RP+RP 

Olt ZL 

1 +ZL+RP+RP 
Substituting Eq. (6) in Eq. (8), 

- µ ZL 
ZL + RP + RP 

a 
µRP 

ZL+RP+RP 
Simplifying, 

(8) 

a, -µZL 
ZL+RP+(1-µ)RP 

Eq. (9) is identical with Eq. (2) 
except that a becomes a' and RP be - 
becomes [RP + (1 - µ)RP]. Our 
formula for apparent source imped- 
ance, considering p. negative as in 
Eq. (5), is 

R'P = RP + (1 - µ) RP (10) 

Thus in Fig. 3 or in any current 
feedback circuit, the tube's plate 
resistance is increased, and hence 
the output current tends to be stab- 
ilized, rather than the output volt- 
age as in a voltage feedback circuit. 
Current feedback will not improve 
frequency response because if the 
load impedance varies with fre- 
quency f3 will also vary. For this 
type of feedback Eq. (1) becomes 

a a- 
1 + a RP 

ZL 

Current feedback is especially un- 
desirable in power amplifiers for 
it tends to stabilize the output 
transformer's magnetizing current 
(i.e., make it sinusoidal), and thus 
produce a distorted output voltage. 

Phase Inverter 

The circuit in Fig. 4 represents 
a phase inverter network which 
utilizes feedback. Half the load re - 

FIG. 9-Circuit using feedback for phase 
inversion 

sistance is in the plate circuit and 
the other half is in the cathode cir- 
cuit, hence /3 = -0.50, a' =2 and 
E1 = -E2. This is, apparently, quite 
a good circuit for phase inversion ; 

however, if we examine it in the 
light of the above discussion we can 
see an interesting problem. Look- 
ing back into the plate circuit we 
see a current feedback arrange- 
ment and a high -impedance source. 
On the other hand, the cathode load 
sees a voltage feedback circuit and 
a low -impedance source; thus it is 
apparent that the network will not 
give perfect phase inversion. A 
pentode 'would give especially poor 
results in such a circuit; however, 
the writer has obtained satisfac- 
tory results by using a low-µ 
triode with a low value of load re- 
sistance in such an arrangement. 

Load in Cathode Circuit 

Figure 5 is an interesting appli- 
cation of voltage feedback. The en- 
tire load is placed in the cathode 
circuit, so that ál3 = -1, and from 
Eq. (5) R',. very nearly equals 
RP/µ or 1/GM. This circuit is use- 
ful where a very low source imped- 
ance is required, as for instance in 
certain video applications. 

Conclusions 

A significant fact to remember 
is that by using Eq. (5) and the 
circuits in Fig. 2 and Fig. 5 it is 
possible to match any tube to any 
load whose value is equal to or 
greater than 1/Gm. 

Inverse feedback reduces the 
gain of an amplifier of course, but 
this is no problem with present-day 
high -gain tubes, and the advan- 
tages of feedback offset this. 

FIG. 5-Cathode-loaded circuit with ex- 
tremely low source impedance 
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Gas -Filled and 
Significant features are reviewed. These include low power loss. high breakdown volt- 

space economy, stable dielectric constant, low temperature coefficient, high efficiency, 

good dielectric strength, and self -healing capabilities 

Vacuum capacitors for 7500 peak voltage in 25 and 50 µµt sizes are supplied 

by General Electric Co. in the style at the left. Applications for the same 

capacitances at 16.000 peak volts are filled by the type at the right. Size 

comparisons with air capacitors give these units ten -to -one advantage for the 
same voltage rating 

By HERBERT B. MICHAELSON 
New York, N. 1'. 

IN MODERN RADIO and electronic 
apparatus, the conventional air 

capacitor is often suitable because 
its power losses are ordinarily so 

small as to be almost unmeasurable. 
However, both air and solid dielec- 
trics have certain limitations, many 
of which can be obviated by the use 
of vacuum or gas -filled capacitors. 

Vacuum Capacitors 

Electrodes of vacuum capacitors 
are coaxial cyinders or bell -shaped 
plates sealed in evacuated glass 
envelopes, with leads brought out 
to metal end -cups. Capacitive edge 
effects are minimized by the coaxial 
construction, and, because electro- 
static field strength has an essen- 

tially constant value at all points 
on the polished surfaces, a uniform- 
ly high breakdown voltage is 
achieved. Electrode spacing is of 
the order of 0.06 in., height of the 
cylindrical plate being less than an 
inch in a typical 50-µµf unit. 

Metal must be a type that will 
not give up occluded gases and thus 
reduce the high vacuum. Tantalum 
has been used successfully by some 
manufacturers. 

Air pressure within a typical 
vacuum capacitor is as low as can 
be obtained by pumping alone-or 
less than one micron of mercury. 
When flashover occurs, the plates, 
as described by George H. Floyd, 
General Electric Co., have a tend- 

ency to clean up, rather than to 

corrode or become pitted, because 

of the extreme scarcity of oxygen 

and other gases within the envelope. 

Fixed vacuum capacitors are avail- 

able in sizes ranging from 3 to 250 

µµf, with ratings varying from 

5,000 v to 35,000 v peak. In prac- 

tice, these ratings are extended 
where necessary by use of series - 
parallel combinations, forming an 

unusually compact capacitor bank 

for very high voltages. A typical 
50-µµf unit has an overall length 
of 3-5/16 in., a diameter of 1-R in., 

and a rating of 7,500 v. peak 
Manufacturers of vacuum capaci- 

tors include: Eitel-McCullough, 
General Electric, General Elec- 

tronics, and Jennings Radio Mfg. 

Electrical Characteristics 

? 

Breakdown of a gaseous dielectric 
does not occur until the potential 
is great enough to cause collision ; 

ionization. The breakdown rating 
of an air gap within a glass en- 

velope decreases, as air is exhaust-' 
ed, until a certain barometric pres- 
sure is reached. Down to this' 
point, the mean free electron pathle 

is being lengthened, and the mobil -1 

ity of gaseous ions is increasing, 
aiding ionization.' After this 

point, further exhaustion of air re- JI 

sults in a sharp increase of dielec- 

tric strength because ionization is 

now actually hampered by a scarci- 
ty of gas molecules. Sparking 
potential then depends mostly upon 

the number of gas particles be- 

tween the plates'. 
Figure 1 gives typical voltage 

breakdown curves of plane elec- 

trodes, spaced at 1 and 2 cm, at 

various air pressures. Voltage 
breakdown in a uniform field is 

actually a function of the product 
of gas pressure and 'plate spacing, 
as given by Paschen's Law. How- 

ever, this does not apply accu- 
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Jacuum Capaci 
.ely at very low or at very high 
assures, where sparking poten- 

il depends to a considerable ex - 
lit on surface condition and ma- 
ial of the electrodes.' 
ylinimum sparking -potential for 
,, spacing in air is 342 v. In 
er words, for any given electrode 
icing, (1 cm., for example) 
takdown voltage will decrease as 
pressure is reduced, down to a 

thin point. When a breakdown 
tage as low as 342 is reached, 
I air pressure is further de - 
lased, breakdown voltage will 
N start to increase, as shown in 
S. 1. The same is true for any 
'rrtrode spacing, whether it be 1 

3, 10 cm, or 100 cm. The shape 
I position of the curve for dif- 
lent spacings will, of course, 
;y, but the lowest point of any 
ve will be exactly 342 v., where 

I gas - between electrodes is air. 
nimum sparking potential for 
er gases is not identical with 
t of air. 
soiled down to its essential fact, 
ular theory holds that a gas will 
ize most readily when a certain 
imum number of gas molecules 
sts between the electrodes. When 
s number is decreased, electrons 
not pass from one electrode to 
other readily, because of the 

ircity of gas particles which 
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Tank circuit utilizes vacuum capacitor of Eitel-McCullough design. Internal 
construction features rigidity for the maintenance of stable capacitance values 

could form an ionized path. On 
the other hand, when there is a 
large number of molecules, the elec- 
trons collide too frequently with 
them, losing most of their speed, 
and thus never reaching the oppo- 
site plate. 

Obviously, from Fig. 1, very high 

vcuum I capacitor -- 
9 

co 

FIG. 2. Altitude -voltage breakdown curves 
for vacuum and air capacitors demonstrate 
the former's advantage for use in aircraft 

break -down gradients can be 
reached with short electrode spac- 
ings and low atmospheric pressures. 
Milliken suceeded in obtaining 
breakdown ratings as high as 600,- 
000 v. per mm in high vacuum. 
Air at normal pressure (76 cm of 
mercury) 'and 25 deg. C is rated at 
about 3,000 v. per mm., (Town- 
send) assuming a uniform electro- 
static field. Certain grades of good 
mica, 3 mm thick, are rated at 
58,000 v. per mm.4 and polymerized 
styrene of the same thickness, about 
2,400 v. per mm. 

Altitude Reduces Breakdown Voltage 

As shown in Fig. 2, flashover 
ratings of air capacitors decrease 
with a rise in altitude. Also, an in- 
crease of humidity causes a thin 
film of moisture to form on the 
plates and spacing insulators of a 
typical air capacitor, thus appreci- 
ably affecting the flash -over voltage. 
This humidity -voltage variation 
may be as much as 7 percent in 
practice.` Corona losses, too, be- 
come an important consideration as 
the decreasing breakdown rating 
approaches applied voltage in an 

I 
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aircraft capacitor. Absence of in- 
ternal corona and stability of volt- 
age ratings make vacuum capaci- 
tors well suited to aircraft applica- 
tions. 

Where a capacitor has a solid 
dielectric such as mica, breakdown 
potential varies with the frequency 
of applied voltage, temperature of 
the material, moisture present, and 
thickness of dielectric. Somewhat 
irregular ratings are often the case 
at higher frequencies because of 
the difficulty about placing a solid 
dielectric in perfect contact with 
the plates-even under great pres- 
sure. Where high rf potentials are 
involved and where a small lumped 
capacitance is required, the vacuum 
unit is more satisfactory than most 
other types because of its smaller 
size and more stable breakdown 
rating. 

Power Loss Factors 

Dielectric of most capacitors has 
a dual or multiple nature, and no 
solid or liquid material is com- 
pletely free from power loss. For 
example, in a typical mica capacitor, 
there is mica between the plates, 

Pressurized, gas -filled capacitors made 
by E. F. Johnson Co. follow a basic 
design. Fixed and variable units both 
have copper -plated, drawn -steel shells 
in 6 -in. diam. Miter -gear drive serves 

on variable version shown here 

and there is also some insulator 
such as a plastic or ceramic mate- 
rial in contact with the leads. The 
general effect of this outer insulator 
can usually be disregarded, except 
at ultrahigh frequencies or in de - 
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FIG. 3. Rise in breakdown potential with pressure increase in this curve 
results from greater opportunities for collision between a travelling electron 
and nitrogen molecules as more of them occupy a given space. This inhibits 

ionization 

1 

Disposition of internal elements is here 
illustrated for an early Johnson pres- l 

sure capacitor. This type is described 
as partially variable. Diameter Is 10 in. 

and the shell is thick-walled, seamless, 
and heavily copper plated 

vices of very small capacitance. In 

vacuum units, the glass envelopti 
acts as an outer dielectric, but tht 
area of contact with the end -cup 
is so small, and the dielectric path 
so long, that the effects of the glass,' 

are negligible. For all practica, 
purposes, the high vacuum can b 

considered the sole dielectric, and 

the capacitor has an exceptionally' 
high Q. ' 

Power losses of solid and liquid 
insulators include those due t9 

insulation resistance, dielectric ab 
sorption, and hysteresis. These 
losses are a function of frequency',' 
rising sharply at very short wave-, 

lengths. Loss factor is probably 
the best criterion of the efficiency, 
of a capacitor, and can be found r 
by multiplying the dielectric con 

stant by the power factor. Phas 
displacement due to the glass an 1 

high vacuum dielectrics of 
vacuum capacitor is obviously ver 
slight, resulting in a low loss angl 
and a correspondingly -low loss 

factor. Resistance of the plate - 
and leads, skin effect, and ,edd 
currents are other minor sources of 

power loss, but dielectric absorption 
and hysteresis losses in this kind 

.of capacitor are approximátely nil. 

There is, then, an extremely high 
ratio of susceptance to conductance,, 
because of low dielectric loss. The 
only other possibility of power loss 

would be a conduction current of! 

an ionic character through the 
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Beam Blanking 
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Rear view of a commercial cathode-ray oscilloscope in which the beam - 
blanking circuit has been incorporated 

MOST modern cathode-ray 
tubes are provided with a 

grid by means of which it is pos- 

sible to interrupt the electron beam 
producing the spot on the screen. 
Commercial oscilloscopes contain- 
ing these tubes are provided with 
a control which applies a negative 
voltage to this control grid and 
makes it possible to interrupt the 
beam at will. 

For the photography of tran- 
sients, some of the instruments 
provide a so-called "single -sweep" 
feature. When the single -sweep cir- 
cuit ís put into operation, the beam 
is biased sufficiently so that the 
spot does not appear on the screen, 
but the starting of the transient 
or any desired tripping impulse 
is used to sweep the spot across 
the screen just once. This is a 
highly desirable addition, but there 
are two points which prove to be 

somewhat undesirable. 

A three -tube electronic unit 

permits photographing a com- 

plete transient trace on a cath- 

ode-ray oscilloscope screen 

with high detail and no fog- 

ging. Arrival of transient trips 

a trigger circuit, releasing the 

blanked beam, .and provides a 

(lotted "Z" timing wave 

First, even with the beam biased 
so as not to strike the screen, there 
are scattered electrons striking the 
screen, leading to a reasonably 
strong background illumination. If 
for any reason the camera shutter 
has to be opened an appreciable 
time before the expected transient 
begins, an undesirable amount of 
fogging of the film takes place. 

Secondly, if it is desired to ob- 
tain a picture, of the complete 
transient, then it is of course neces- 
sary to adjust the rate of the 
single sweep to such a value that 
the time taken by one sweep is 
equal to the total time of the 
transient. The resulting oscillogram 
can therefore not be any longer 
than a single sweep. It is quite 
obvious that considerable detail of 
the transient may become lost in 
the picture due to the need of 
compressing it into a single sweep. 

Suppose now that instead of 

By WALTHER RICHTER 
Allis-Chalmers Manufacturing Co., 

Milwaukee, Wisc. 

only one, we permit five sweeps, 
with the rate of sweep adjusted 
to such a value that one sweep 
will take place in a time equal to 

one -fifth of the time of the tran- 
sient, or in other words, the time 
of five sweeps will equal the dura- 
tion of the transient. The oscillo- 
gram will then consist of five 

branches, each one representing 
one -fifth of the transient. 

An example of a transient as it 
would appear with a single sweep 
appears in Fig. 1(a), while Fig. 
1(b) shows this same transient ;f 

spread over five sweeps.- Corre- 
sponding segments in the two 
traces are similarly marked. 

With the number of sweeps lim- 
ited to a reasonable value, such as 

5, there is usually no difficulty in I 

piecing the individual branches I 

properly to each other since the 
displacement from the zero line 
and the slope must be the same at 1 

the right and left hand edges of 

the oscillogram. The piecing to- I 

gether of the segments may be a 

further facilitated by having 
enough brilliancy so that the re- 

turn sweep produces a faint trace 
which then connects the proper 
branches with each other. It is , 
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Complete beam -blanking equipment built as a separate unit 

ident tha such a picture will 
veal finer .etail of the transient. 

Film.ogging Problem 

It is entialy feasible to obtain 
is result )y designing an elec- 
)nic circa; that will make the 
eep repe; itself for 'a definite 
mber of czles, but this still does 
t remove he possibility of fog - 
1g. Thertore a more desirable 
ution word be one in which the 
eep open ,es continuously, and 

beam i;released only for the 
sired exprare. In principle, this 
a rather simple procedure; all 

has to ) is to keep the grid 
the cathotl-ray tube sufficiently 
gative to cause cut-off of the 
im, and rtuce this negative bias 
the prope value for the time of 
)osure. 
From a plctical point of view, 
wever, the is a serious handi- 

standinp;n the way of an easy 
ution, dut to the following con - 
ion : whei operating a cathode- 
, tube, ,e average potential 
the deflelion plates should be 
it the ance potential. This con - 
ion is ordiarily met by placing 

anode olthe cathode-ray tube 
or near g'und potential, which 

for use with any oscilloscope 

in turn places the cathode at a neg- 
ative potential amounting to a 
thousand volts or more with respect 
.to ground. Since the grid must be 
made negative with respect to the 
cathode, this means that the oper- 
ating potential of the grid is also 
one to several thousand volts nega- 
tive with respect to ground. 

Insulating Problems 

With this in mind, it is clear that 
the problem of shifting the grid 
potential with respect to the cath- 
ode by 100 volts or so is not too 
easy. One could install a relay, the 
coil of which would be insulated 
sufficiently from the contact struc- 
ture and by means of which the 
grid voltage could be shifted from 
one value to another, but any me- 
chanical device of this nature with 
its mechanical and electrical inertia 
and the possibility of bouncing con- 
tacts is practically ruled out. 

The circuit described in the fol- 
lowing paragraphs is nothing but 
a trigger circuit which can be 
tripped by an impulse transmitted 
through a capacitor to the proper 
point in the circuit. The whole trig- 
ger circuit and its power supply is 
insulated,from ground for a voltage 

equal to the operating voltage of 
the cathode-ray tube. The com- 
ponents are mounted on an insulat- 
ing panel or on a steel chassis which 
in turn is insulated from its housing 
or from the chassis of the oscillo- 
scope. 

The only special . component 
needed is a power transformer for 
the trigger circuit, the primary 
winding of which is insulated from 
.the core and the other windings 
for a voltage equal to the operating 
voltage of the cathode-ray tube. If 
such a transformer is not available, 
a 1 :1 insulating transformer may 
be employed which permits the use 
of any standard small power trans- 
former for the trigger circuit. 

Provisions are also made to apply 
a dotting or "Z" signal to the grid 
of the cathode-ray tube. The cir- 
cuit is so arranged that dotting and 
tripping do not interfere with each 
other. 

Operation of Trigger Circuit 
Figure 2 shows the diagram of 

the complete circuit. The tripping 
circuit consists of a double triode, 
VT,, which with its associated re- 
sistors R,, R_, R, and R,', R_' and Re 
forms a trigger circuit. When one 
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aircraft capacitor. Absence of in- 
ternal corona and stability of volt- 
age ratings make vacuum capaci- 
tors well suited to aircraft applica- 
tions. 

Where a capacitor has a solid 
dielectric such as mica, breakdown 
potential varies with the frequency 
of applied voltage, temperature of 
the material, moisture present, and 
thickness of dielectric. Somewhat 
irregular ratings are often the case 
at higher frequencies because of 
the difficulty about placing a solid 
dielectric in perfect contact with 
the plates-even under great pres- 
sure. Where high rf potentials are 
involved and where a small lumped 
capacitance is required, the vacuum 
unit is more satisfactory than most 
other types because of its smaller 
size and more stable breakdown 
rating. 

Power Loss Factors 

Dielectric of most capacitors has 
a dual or multiple nature, and no 
solid or liquid material is com- 
pletely free from power loss. For 
example, in a typical mica capacitor, 
there is mica between the plates, 

Pressurized, gas -filled capacitors made 
by E. F. Johnson Co. follow a basic 
design. Fixed and variable units both 
have copper -plated, drawn -steel shells 
in 6 -in. diam. Miter -gear drive serves 

on variable version shown here 

and there is also some insulator 
such as a plastic or ceramic mate- 
rial in contact with the leads. The 
general effect of this outer insulator 
can usually be disregarded, except 
at ultrahigh frequencies or in de - 
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FIG. 3. Rise in breakdown potential with pressure increase in this curve 
results from greater opportunities for collision between a travelling electron 
and nitrogen molecules as more of them occupy a given space. This inhibits 

ionization 

1 
p -- - --=- -:---- 

Disposition of internal elements is here . 

illustrated for an early Johnson pres- 

sure capacitor. This type is described 
as partially variable. Diameter is 10 in. 

and the shell is thick-walled, seamless, 
and heavily copper plated 

vices of very small capacitance. In 

vacuum units, the glass envelope 
acts as an outer dielectric, but the 
area of contact with the end -cups 
is so small, and the dielectric path 
so long, that the effects of the glass 
are negligible. For all practical 
purposes, the high vacuum can be 

considered the sole dielectric, and 

the capacitor has an exceptionally 
high Q. 

Power losses of solid and liquid 
insulators include those due to 

insulation resistance, dielectric ab- 
sorption, and hysteresis. These 
losses are a function of frequency, 
rising sharply at very short wave- 
lengths. Loss factor is probably 
the best criterion of the efficiency 
of a capacitor, and can be found 
by multiplying the dielectric con- 
stant by the power factor. Phase 
displacement due to the glass and 
high vacuum dielectrics of a 

vacuum capacitor is obviously very 
slight, resulting in a low loss angle 
and a correspondingly -low loss 
factor. Resistance of the plates 
and leads, skin effect, and .eddy 
currents are other minor sources of 

power loss, but dielectric absorption 
and hysteresis losses in this kind 
.of capacitor are approximately nil. 

There is, then, an extremely high 
ratio of susceptance to conductance, 
because of low dielectric loss. The 
only other possibility of power loss 
would be a conduction current of 
an ionic character through the 
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we slue of Lapp Insulator Co. pr.s- 
ulud capadtos show aluminum 
_ells, gear head drives. and indicator 
retain* gages. Also featured are ad - 
stable provisions for external flash- 

over 

e of -.a bettcren the plates. 
f e 

e Jr.', however. only at dc or 
(re um tit y aurlio voltages above 

tit y At higher :audio freemen- 
thin putter loss disappears. 

I _I re f''tanta lo:lut - in a vacuum 
e 11411 hate been found to be 

tltt lble tip te' (t Mc or more. 
uniintially high a of this type 

tae it useful for tank circuits of 
Mott lephone transmitters, where 
f the rr'.ontant circuit must be 

110111 h to atoid splatter of the 
nnl due to amplification of stray 
n .nit 

/raecy Affects Capacltesc 

1t frequent -kg below about 50 
, the taparitance of any unit 

le, tint' edkre effects) depends 
upon the type of dielectric, 

e-tTc tine surface area of the 
. and the spacing between 

n However. the permittivity 
I ti. Ali ill insulators varies 
;e.u.haat when a voltage of very 
h fre tor nct is applied. This 

_tom mvt I the result of a 
in lime of the insulator 

It 1 t re. trietion or elect ro- 
il h at inlr, evuapnration of ad - 
1, I tt,atu'ture, or ptb3sibly other 
t r ' The ooh exceptions arc 

t r s of solid materials. such 
I It rtat n 1 styrene, whose di- 
me a onotant is virtually inde- 

nt ,tf frequency over a wide 

FIi<<_tuation of permittivity is not 
this only cause of frequency varia- 
tion of caprcitance, however. For 
example, typical variable air capaci- 
!or_s are relatively ',table, but their 
a1,záeittinc e in likely to be affected 
,mewhat by- atmo,,pheric moisture, 

ti_mv rature change, age and vibra- 
tion. The dielectric constant of 
dr; air at normal pressure is about 
1.000558, and that of water, about 
o . Thu , a li Flit increase of 
humidity will raise the capacitance 
of such a unit. The dielectric con- 
stant of the vacuum capacitor is 
probably very close to 1, and is ma- 
terially unaffected by external 
factors. 

Mechanical Structure 

Certain types of vacuum capaci- 
tors are designed so that thermal 
expansion of the boro -silicate glass 
is the same as that of the metal 
end -cups which are iron -nickel - 
cobalt alloy. This careful matching 

of temperature coefficients prevents 
change of capacitance with temper- 
ature. Rugged, cylindrical -plate 
construction also leads to more 
stable values than those of clamped, 
parallel -plate, air units. These are 
usually subject to stresses in the 
insulating supports due to vibra- 
tion, aging, or bending of plates. 

Geometric capacitance is not 
identical with effective capacitance 
-the value actually used in prac- 
tice. For example, equivalent 
series capacitance of an air, 
vacuum, or pressure unit is given 
by the equation 

C. - - LC ev' 

where C is total geometric capaci- 
tance, L is inductance of the plates 
and leads, and ea = 24. From this 
it can be seen that plates and leads 
of the capacitor cause a rise in ef- 
fective capacitance with increasing 
frequency. A good quality variable 

(Continued on page 320) 
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Rear view of a commercial cathode-ray oscilloscope in which the beam - 
blanking circuit has been incorporated 

MOST modern cathode-ray 
tubes are provided with a 

grid by means of which it is pos- 
sible to interrupt the electron beam 
producing the spot on the screen. 
Commercial oscilloscopes contain- 
ing these tubes are provided with 
a control which applies a negative 
voltage to this control grid and 
makes it possible to interrupt the 
beam at will. 

For the photography of tran- 
sients, some of the instruments 
provide a so-called "single -sweep" 
feature. When the single -sweep cir- 
cuit -is put into operation, the beam 
is biased sufficiently so that the 
spot does not appear on the screen, 
but the starting of the transient 
or any desired tripping impulse 
is used to sweep the spot across 
the screen just once. This is a 
highly desirable addition, but there 
are two points which prove to be 
somewhat undesirable. 

A three -tube electronic unit 

permits photographing a com 

plete transient trace on a cath 
ode -ray oscilloscope screen 

with high detail and no fog. 

ging. Arrival of transient trips 

a trigger circuit, releasing the 

blanked beam, and provides a' 

(lotted "Z" timing wave 

First, even with the beam biased 
so as not to strike the screen, there 
are scattered electrons striking the 
screen, leading to a reasonably 
strong background illumination. If 
for any reason the camera shutter 
has to be opened an appreciable 
time before the expected transient 
begins, an undesirable amount of 
fogging of the film takes place. 

Secondly, if it is desired to ob- 
tain a picture, of the complete 
transient, then it is of course neces- 
sary to adjust the rate of the 
single sweep to such a value that 
the time taken by one sweep is 
equal to the total time of the 
transient. The resulting oscillogram 
can therefore not be any longer 
than a single sweep. It is quite 
obvious that considerable detail of 
the transient may become lost in 
the picture due to the need of 
compressing it into a single sweep. 

Suppose now that instead of 

By WALTHER RICHTER 
Allis-Chalmers Manufacturing Co., 

Milwaukee, Wisc. 

ti 

only one, we permit five sweeps, 
with the rate of sweep adjusted 
to such a value that one sweep 
will take place in a time equal to 

one -fifth of the time of the tran- 
sient, or in other words, the time 
of five sweeps will equal the dura -I' 

tion of the transient. The oscillo- '1l 

gram will then consist of five 

branches, each one representing 
one -fifth of the transient. 

An example of a transient as it i 

ut 

would appear with a single sweep 

appears in Fig. 1(a), while Fig. 
o 

1(b) shows this same transient 
spread over five sweeps.. Corre- 

sponding segments in the two 

traces are similarly marked. 
With the number of sweeps him 

ited to a reasonable value, such as r 

5, there is usually no difficulty in 

piecing the individual branches 
properly to each other since the 

displacement from the zero line 

and the slope must be the same 'at 1S. 

the right and left hand edges of 

the oscillogram. The piecing to -',t 

gether of the segments may be 

further facilitated by having io 

enough brilliancy so that the re- 

turn sweep produces a faint trace 
which then connects the proper. 
branches with each other. It is 
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as a separate unit for 

in turn places the cathode at a neg- 
ative potential amounting to a 
thousand volts or more with respect 
to ground. Since the grid must be 
made negative with respect to the 
cathode, this means that the oper- 
ating potential of the grid is also 
one to several thousand volts nega- 
tive with respect to ground; 

Insulating Problems 

With this in mind, it is clear that 
the problem of shifting the grid 
potential with respect to the cath- 
)de by 100 volts or so is not too 
.1asy. One could install a relay, the 
:oil of which would be insulated 
;efficiently from the contact struc- 
ture and by means of which the 
;rid voltage could be shifted from 
me value to another, but any me- 
:hanical device of this nature with 
is mechanical and electrical inertia 
Ind the possibility of bouncing con 
acts is practically ruled out. 

The circuit described in the fol- 
owing paragraphs is nothing but 
d trigger circuit which can be 
ripped by an impulse transmitted 
hrough a capacitor to the proper 
oint in the circuit. The whole trig- 
rer circuit and its power supply is 
nsulatethfrom ground for a voltage 

use with any oscilloscope 

equal to the operating voltage of 
the cathode-ray tube. The com- 
ponents are mounted on an insulat- 
ing panel or on a steel chassis which 
in turn is insulated from its housing 
or from the chassis of the oscillo- 
scope. 

The only special . component 
needed is a power transformer for 
the trigger circuit, the primary 
winding of which is insulated from 

.the core and the other windings 
for a voltage equal to the operating 
voltage of the cathode-ray tube. If 
such a transformer is not available, 
a 1:1 insulating transformer may 
be employed which permits the use 
of any standard small power trans- 
former for the trigger circuit. 

Provisions are also made to apply 
a dotting or "Z" signal to the grid 
of the cathode-ray tube. The cir- 
cuit is so arranged that dotting and 
tripping do not interfere with each 
other. 

Operation of Trigger Circuit 
Figure 2 shows the diagram of 

the complete circuit. The tripping 
circuit consists of a double triode, 
VTI, which with its associated re- 
sistors R1, R2, R3, and R,', R2' and R3' 
forms a trigger circuit. When one 
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aircraft capacitor. Absence of in- 
ternal corona and stability of volt- 
age ratings make vacuum capaci- 
tors well suited to aircraft applica- 
tions. 

Where a capacitor has a solid 
dielectric such as mica, breakdown 
potential varies with the frequency 
of applied voltage, temperature of 
the material, moisture present, and 
thickness of dielectric. Somewhat 
irregular ratings are often the case 
at higher frequencies because of 
the difficulty about placing a solid 
dielectric in perfect contact with 
the plates-even under great pres- 
sure. Where high rf potentials are 
involved and where a small lumped 
capacitance is required, the vacuum 
unit is more satisfactory than most 
other types because of its smaller 
size and more stable breakdown 
rating. 

Power Loss Factors 

Dielectric of most capacitors has 
a dual or multiple nature, and no 
solid or liquid material is com- 
pletely free from power loss. For 
example, in a typical mica capacitor, 
there is mica between the plates, 

Pressurized, gas -filled capacitors made 
by E. F. Johnson Co. follow a basic 
design. Fixed and variable units both 
have copper -plated, drawn -steel shells 
in 6 -in. diam. Miter -gear drive serves 

on variable version shown here 

and there is also some insulator 
such as a plastic or ceramic mate- 
rial in contact with the leads. The 
general effect of this outer insulator 
can usually be disregarded, except 
at ultrahigh frequencies or ín de - 
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FIG. 3. Rise in breakdown potential with pressure increase in this curve 
results from greater opportunities for collision between a travelling electron 
and nitrogen molecules as more of them occupy a given space. This inhibits 

ionisation 

Disposition of internal elements is here 
illustrated for an early Johnson pres- 

sure capacitor. This type is described 
as partially variable. Diameter is 10 in. 

and the shell is thick-walled, seamless, 
and heavily copper plated 

vices of very small capacitance. In 

vacuum units, the glass envelope 
acts as an outer dielectric, but the 

area of contact with the end -cups 

is so small, and the dielectric path 
so long, that the effects of the glass 
are negligible. For all practical 
purposes, the high vacuum can be 

considered the sole dielectric, and 

the capacitor has an exceptionally 
high Q. 

Power losses of solid and liquid 
insulators include those due to 

insulation resistance, dielectric ab- 
sorption, and hysteresis. These 
losses are a function of frequency, 
rising sharply at very short wave- 
lengths. Loss factor is probably 
the best criterion of the efficiency 
of a capacitor, and can be found 
by multiplying the dielectric con- 
stant by the power factor. Phase 
displacement due to the glass and 
high vacuum dielectrics of a 

vacuum capacitor is obviously very G 

slight, resulting in a low loss angle f 

and a correspondingly -low loss 
factor. Resistance of the plates 
and leads, skin effect,' and ,eddy 
currents are other minor sources of 

power loss, but dielectric absorption 
and hysteresis losses in this kind 
.of capacitor are approximately nil. 

There is, then, an extremely high 
ratio of susceptance to conductance, 
because of low dielectric loss. The 
only other possibility of power loss 

would be a conduction current of 

an íoníc character through the, 
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+_11.inge of capacitance with temper- 
ature. Rugged, cylindrical -plate 

. truction also leads to more 
table values than those of clamped, 

r 11,_I-pl te, air units. These are 
i -tally subject to stresses in the 
ne ulating supports due to vibra - 
ti n. aging, or bending of plates. 

(,=,,metric capacitance is not 
dtntical with effective capacitance 

the value actually used in prac- 
tic . For example, equivalent 
cries capacitance of an air, 
vacuum, or pressure unit is given 
by the equation 

C.-1-GC+ (1) 

where C is total geometric capaci- 
tance, L is inductance of the plates 
and leads, and w = 2af. From this 
it can be seen that plates and leads 
of the capacitor cause a rise in ef- 
fective capacitance with increasing 
frequency. A good quality variable 

(Continued on page 320) 
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aircraft capacitor. Absence of in- 
ternal corona and stability of volt- 
age ratings make vacuum capaci- 
tors well suited to aircraft applica- 
tions. 

Where a capacitor has a solid 
dielectric such as mica, breakdown 
potential varies with the frequency 
of applied voltage, temperature of 
the material, moisture present, and 
thickness of dielectric. Somewhat 
irregular ratings are often the case 
at higher frequencies because of 
the difficulty about placing a solid 
dielectric in perfect contact with 
the plates-even under great pres- 
sure. Where high if potentials are 
involved and where a small lumped 
capacitance is required, the vacuum 
unit is more satisfactory than most 
other types because of its smaller 
size and more stable breakdown 
rating. 

Power Loss Factors 

Dielectric of most capacitors has 
a dual or multiple nature, and no 
solid or liquid material is com- 
pletely free from power loss. For 
example, in atypical mica capacitor, 
there is mica between the plates, 

Pressurized, gas -filled capacitors made 
by E. F. Johnson Co. follow a basic 
design. Fixed and variable units both 
have copper -plated, drawn -steel shells 
in 6 -in. diam. Miter -gear drive serves 

on variable version shown here 

and there is also some insulator 
such as a plastic or ceramic mate- 
rial in contact with the leads. The 
general effect of this outer insulator 
can usually be disregarded, except 
at ultrahigh frequencies or in de - 
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FIG. 3. Rise in breakdown potential with pressure increase in this curve 
results from greater opportunities for collision between a travelling electron 
and nitrogen molecules as more of them occupy a given space. This inhibits 
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Disposition of internal elements is here 
illustrated for an early Johnson pres- 
sure capacitor. This type is described 
as partially variable. Diameter is 10 in. 

and the shell is thick-walled, seamless, 
and heavily copper plated 

vices of very small capacitance. In 

vacuum units, the glass envelope 
acts as an outer dielectric, but the 
area of contact with the end -cups 
is so small, and the dielectric path ° 

so long, that the effects of the glass 
are negligible. For all practical 
purposes, the high vacuum can be 

considered the sole dielectric, and 
the capacitor has an exceptionally 
high Q. 

Power losses of solid and liquid 
insulators include those due to 
insulation resistance, dielectric ab- 
sorption, and hysteresis. These 
losses are a function of frequency, 
rising sharply at very short wave- 
lengths. Loss factor is probably 
the best criterion of the efficiency 
of a capacitor, and can be found 
by multiplying the dielectric con -1 
stant by the power factor. Phase 
displacement due to the glass and 
high vacuum dielectrics of a 

vacuum capacitor is obviously very 
slight, resulting in a low loss angle 
and a correspondingly -low loss 
factor. Resistance of the plates 
and leads, skin effect, and .eddy 
currents are other minor sources of 
power loss, but dielectric absorption 
and hysteresis losses in this kind 
.of capacitor are approximately nil. 

There is, then, an extremely high 
ratio of susceptance to conductance, 
because of low dielectric loss. The 
only other possibility of power loss 
would be a conduction current of 
an ionic character through the 
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wo sizes of Lapp Insulator Co. pres. 
urized capacitors show aluminum 
hells, gear head drives, and indicator 
ressure gages. Also featured are ad. 
aelable provisions for external flash- 

over 

tees of gas between the plates. 
is occurs, however, only at de or 

v -frequency audio voltages above 
00 v. At higher audio frequen- 
s, this power loss disappears. 
tal resistance losses in a vacuum 
tacitor have been found to be 
;ligible up to 50 Mc or more. 
e unusually high Q of this type 
ekes it useful for tank circuits of 
liotelephone transmitters, where 
of the resonant circuit must be 
ge enough to avoid splatter of the 
nal due to amplification of stray 
rmon ics. 

Frequency Affects Capacitance 

At frequencies below about 50 
, the capacitance of any unit 
3glecting edge effects) depends 
ely upon the type of dielectric, 

effective surface area of the 
tes, and the spacing between 
tm. However, the permittivity 
practically all insulators varies 

newhat when a voltage of very 
th frequency is applied. This 
iation may be the result of a 
inge in volume of the insulator 
3 to electrostriction or electro - 
tic heating, evaporation of ad - 
bed moisture, or possibly other 
,tors.' The only exceptions are 
ew types of solid materials, such 
polymerized styrene, whose di- 

:tric constant is virtually inde- 
ident of frequency over a wide 
'ge. 

Fluctuation of permittivity is not 
the only cause of frequency varia- 
tion of capacitance, however. For 
example, typical variable air capaci- 
tors are relatively stable, but their 
capacitance is likely to be affected 
somewhat by atmospheric moisture, 
temperature change, age and vibra- 
tion. The dielectric constant of 
dry air at normal pressure is about 
1.000558,' and that of water, about 
85. Thus, a slight increase of 
humidity will raise the capacitance 
of such a unit. The dielectric con- 
stant of the vacuum capacitor is 
probably very close to 1, and is ma- 
terially unaffected by external 
factors. 

Mechanical Structure 

Certain types of vacuum capaci- 
tors are designed so that thermal 
expansion of the boro -silicate glass 
is the same as that of the metal 
end -cups which are iron -nickel - 
cobalt alloy. This careful matching 

of temperature coefficients prevents 
change of capacitance with temper- 
ature. Rugged, cylindrical -plate 
construction also leads to more 
stable values than those of clamped, 
parallel -plate, air units. These are 
usually subject to stresses in the 
insulating supports due to vibra- 
tion, aging, or bending of plates. 

Geometric capacitance is not 
identical with effective capacitance 
-the value actually used in prac- 
tice. For example, equivalent 
series capacitance of an air, 
vacuum, or pressure unit is given 
by the equation 

C 
C' 1-LC(02 (1) 

where C is total geometric capaci- 
tance, L is inductance of the plates 
and leads, and uú = 21f. From this 
it can be seen that plates and leads 
of the capacitor cause a rise in ef- 
fective capacitance with increasing 
frequency. A good quality variable 

(Continued on page 320) 
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aircraft capacitor. Absence of in- 
ternal corona and stability of volt- 
age ratings make vacuum capaci- 
tors well suited to aircraft applica- 
tions. 

Where a capacitor has a solid 
dielectric such as mica, breakdown 
potential varies with the frequency 
of applied voltage, temperature of 
the material, moisture present, and 
thickness of dielectric. Somewhat 
irregular ratings are often the case 
at higher frequencies because of 
the difficulty about placing a solid 
dielectric in perfect contact with 
the plates-even under great pres- 
sure. Where high rf potentials are 
involved and where a small lumped 
capacitance is required, the vacuum 
unit is more satisfactory than most 
other types because of its smaller 
size and more stable breakdown 
rating. 

Power Loss Factors 

Dielectric of most capacitors has 
a dual or multiple nature, and no 
solid or liquid material is com- 
pletely free from power loss. For 
example, in a typical mica capacitor, 
there is mica between the plates, 

Pressurized, gas -filled capacitors made 
by E. F. Johnson Co. follow a basic 
design. Fixed and variable units both 
have copper -plated, drawn -steel shells 
in 6 -in. diam. Miter -gear drive serves 

on variable version shown here 

and there is also some insulator 
such as a plastic or ceramic mate- 
rial in contact with the leads. The 
general effect of this outer insulator 
can usually be disregarded, except 
at ultrahigh frequencies or in de- 
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FIG. 3. Rise in breakdown potential with pressure increase in this curve 
results from greater opportunities for collision between a travelling electron 
and nitrogen molecules as more of them occupy a given space. This inhibits 
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Disposition of internal elements is here ,` 

illustrated for an early Johnson pres 
sure capacitor. This type is described 
as partially variable. Diameter is 10 in. 

and the shell is thick-walled, seamless, 
and heavily copper plated 

vices of very small capacitance. In 

vacuum units, the glass envelope 

acts as an outer dielectric, but the 

area of contact with the end -cups i.1 

is so small, and the dielectric path , 

so long, that the effects of the glass 
f are negligible. For all practical 

purposes, the high vacuum can bets 

considered the sole dielectric, and 

the capacitor has an exceptionally 
high Q. 

Power losses of solid and liquid 

insulators include those due tot 

insulation resistance, dielectric ab- It 

sorption, and hysteresis. Thes0 
losses are a function of frequency,j41° 
rising sharply at very short wave- 

lengths. Loss factor is probably 
the best criterion of the efficiency l 

of a capacitor, and can be found 
by multiplying the dielectric con- 

stant by the power factor. Phaseit, 
displacement clue to the glass and 

high vacuum dielectrics of a 1 

vacuum capacitor is obviously very a 

slight, resulting in a low loss angler 
and a correspondingly -low loss ,r 

factor. Resistance of the plates t 
and leads, skin effect,' and .eddy 

currents are other minor sources of I+ 

power loss, but dielectric absorption 
and hysteresis losses in this kind 

.of capacitor are approximately nil. 

There is, then, an extremely high 

ratio of susceptance to conductance, 
because of low dielectric loss. The 

only other possibility of power loss 

would be a conduction current of 2, 

an ionic character through the :, 
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Certain types of vacuum capaci- 
orrt are de3igned so that thermal 
expansion of the boro -silicate glass 
lu the same as that of the metal 
. nd-cup which are iron -nickel - 
t obalt alloy. This careful matching 

of temperature coefficients prevents 
change of capacitance with temper- 
ature. Rugged, cylindrical -plate 
construction also leads to more 

table values than those of clamped, 
parallel -plate, air units. These are 
usually subject to stresses in the 
insulating supports due to vibra- 
tion, aging, or bending of plates. 

Geometric capacitance is not 
identical with effective capacitance 
-the value actually used in prac- 
tice. For example, equivalent 
series capacitance of an air, 
vacuum, or pressure unit is given 
by the equation 

1 -LC co' 
(1) 

where C is total geometric capaci- 
tance, L is inductance of the plates 
and leads, and w = 2r. j. From this 
it can be seen that plates and leads 
of the capacitor cause a rise in ef- 
fective capacitance with increasing 
frequency. A good quality variable 

(Continued on page 320) 
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Beam Blanking 

'I,. 
i,y., l i 1: 

a . R 

Rear view of a commercial cathode-ray oscilloscope in which the beam - 
blanking circuit has been incorporated 

MOST modern cathode-ray 
tubes are provided with a 

grid by means of which it is pos- 
sible to interrupt the electron beam 
producing the spot on the screen. 
Commercial oscilloscopes contain- 
ing these tubes are provided with 
a control which applies a negative 
voltage to this control grid and 
makes it possible to interrupt the 
beam at will. 

For the photography of tran- 
sients, some of the instruments 
provide a so-called "single -sweep" 
feature. When the single -sweep cir- 
cuitis put into operation, the beam 
is biased sufficiently so that the 
spot does not appear on the screen, 
but the starting of the transient 
or any desired tripping impulse 
is used to sweep the spot across 
the screen just once. This is a 

highly desirable addition, but there 
are two points which prove to be 
somewhat undesirable. 

A three -tube electronic unit 
permits photographing a com- 

plete transient trace on a cath- 

ode-ray oscilloscope screen 

with high detail and no fog- " 

ging. Arrival of transient trips 
a trigger circuit, releasing the 
blanked beam, and provides a 

(lotted "Z" timing wave 

First, even with the beam biased 
so as not to strike the screen, there 
are scattered electrons striking the 
screen, leading to a reasonably 
strong background illumination. If 
for any reason the camera shutter 
has to be opened an appreciable 
time before the expected transient 
begins, an undesirable amount of 
fogging of the film takes place. 

Secondly, if it is desired to ob- 
tain a picture of the complete 
transient, then it is of course neces- 
sary to adjust the rate of the 
single sweep to such a value that 
the time taken by one sweep is 
equal to the total time of the 
transient. The resulting oscillogram 
can therefore not be any longer 
than a single sweep. It is quite 
obvious that considerable detail of 
the transient may become lost in 
the picture due to the need of 
compressing it into a single sweep. 

Suppose now that instead of 

By WALTHER RICHTER 
Allis-Chalmers Manufacturing Co., 

Milwaukee, Wisc. 

only one, we permit five sweeps, 
with the rate of sweep adjusted 
to such a value that one sweep 
will take place in a time equal to 
one -fifth of the time of the tran- 
sient, or in other words, the time 
of five sweeps will equal the dura- 
tion of the transient. The oscillo- 
gram will then consist of five, 
branches, each one representing 
one -fifth of the transient. 

An example of a transient as it' 
would appear with a single sweep 
appears in Fig. 1(a), while Fig. 
1(b) shows this same transient 
spread over five sweeps.. Corre- 
sponding segments in the two 
traces are similarly marked. 

With the number of sweeps lim- 
ited to a reasonable value, such as 
5, there is usually no difficulty in 
piecing the individual branches 
properly to each other since the 
displacement from the zero line 
and the slope must be the same 'at, 
the right and left hand edges of 
the oscillogram. The piecing to- 
gether of the segments may be 
further facilitated by having 
enough brilliancy so that the re- 
turn sweep produces a faint trace 
which then connects the proper 
branches with each other. It is 
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Circuit for Oscilloscopes 

Complete beam -blanking equipment 

dent that such a picture will 
real finer detail of the transient. 

Film -Fogging Problem 

.t is entirely feasible to obtain 
s result by designing an elec- 
nic circuit that will make the 
:ep repeat itself for -a definite 
nber of cycles, but this still does 

,r remove the possibility of fog - 
.g. Therefore a more desirable 

4ation would be one in which the 
yep operates continuously, and 

beam is released only for the 
tired exposure. In principle, this 
a rather simple procedure; all 

has to do is to keep the grid 
¡the cathode-ray tube sufficiently 
;ative to cause cut-off of the 
m, and reduce this negative bias 
the proper value for the time of 
tósure. 
?rom a practical point of view, 
Ivever, there is a serious handi- 

i standing in the way of an easy 
ution, due to the following con - 
'ion : when operating a cathode - 

tube, the average potential 
the deflection plates should be 

Itr the anode potential. This con - 
'ion is ordinarily met by placing 

anode of the cathode-ray tube 
for near ground potential, which 

built as a separate unit for use with any oscilloscópe 

in turn places the cathode at a neg- 
ative potential amounting to a 
thousand volts or more with respect 
to ground. Since the grid must be 
made negative with respect to the 
cathode, this means that the oper- 
ating potential of the grid is also 
one to several thousand volts nega- 
tive with respect to ground. 

Insulating Problems 

With this in mind, it is clear that 
the problem of shifting the grid 
potential with respect to the cath- 
ode by 100 volts or so is not too 
easy. One could install a relay, the 
coil of which would be insulated 
sufficiently from the contact struc- 
ture and by means of which the 
grid voltage could be shifted from 
one value to another, but any me- 
chanical device of this nature with 
its mechanical and electrical inertia 
and the possibility of bouncing con 
tacts is practically ruled out. 

The circuit described in the fol- 
lowing paragraphs is nothing but 
a trigger circuit which can be 
tripped by an impulse transmitted 
through a capacitor to the proper 
point in the circuit. The whole trig- 
ger circuit and its power supply is 
insulated.f-rom ground for a voltage 

equal to the operating voltage of 
the cathode-ray tube. The com- 
ponents are mounted on an insulat- 
ing panel or on a steel chassis which 
in turn is insulated from its housing 
or from the chassis of the oscillo- 
scope. 

The only special . component 
needed is a power transformer for 
the trigger circuit, the primary 
winding of which is insulated from 

.the core and the other windings 
for a voltage equal to the operating 
voltage of the cathode-ray tube. If 
such a transformer is not available, 
a 1:1 insulating transformer may 
be employed which permits the use 
of any standard small power trans- 
former for the trigger circuit. 

Provisions are also made to apply 
a dotting or "Z" signal to the grid 
of the cathode-ray tube. The cir- 
cuit is so arranged that dotting and 
tripping do not interfere with each 
other. 

Operation of Trigger Circuit 
Figure 2 shows the diagram of 

the complete circuit. The tripping 
circuit consists of a double triode, 
VT,, which with its associated re- 
sistors R R,, R,, and R1', R; and Rá 
forms a trigger circuit. When one 
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FIG. 
trace 

(a) 

1 --Conventional single -sweep 
(a) and expanded live -sweep 

transient 
trace (b) 

section of the tube is conducting, 
the other section is automatically 
biased to cut-off. Consequently, 
either one or the other section is 
conducting, but never both at the 
same time. An impulse transmitted 
to the grid of one section, in such 
a direction as to change the state 
in which it is at that instant, will 
therefore cause the circuit to go 
from one condition to the other. 

One of the sections of VT,, desig- 
nated as a, performs the desired 
control action on the grid of the 
cathode-ray tube. This is accom- 
plished in the following manner: 
when left-hand section a is non- 
conducting, the drop across the 
plate resistor R, is small, since the 

To cothode 
of C -R tube 

only current flow though it ís 

due to the current flowing through 
the high resistances R. and R . 

Point A will therefore be only a few 
volts negative with respect to the 
positive end of the power supply. 
The cathode of one section of the 
double diode VT, is connected to 
point A. The anode of this section 
is connected through resistor R, to 
point D on potential divider R,, 
which is adjusted so that D is neg- 
ative with respect to point A as 
long as tube section a is non -con- 
ducting. Consequently, no current 
flows through R and the potential 
of the grid of the cathode-ray tube 
with respect to the cathode is simp- 
ly determined by the position of the 

FIG. 2-Complete beam -blanking circuit, with power supply and provi- 
sions for applying a dotted "Z" timing voltage to the cathode-ray tube 

arm on Rt. This permits mane_ 

adjustment of the grid voltage 
the cathode-ray tube to give any des 

sired brilliancy, or to blank t 

beam if so desired. 
If section a of VT, is made ou 

ducting, however, the plate currer 
will cause a large voltage dre 

across the plate resistor R.. Th 

makes point A negative with e. 
spect to point D, and consequent" 
there will be a flow of current estal, 
lished through the right-hand si 

tion of double diode VT.-. Curren 

flow is in the direction from poir 

D through the diode to point .1 

and is therefore such as to increase 

the grid bias of the cathode-ra) 
tube over and above any value t) 

which it may have been adjusted by 

the slider of R . Consequently, b, 

triggering the double triode from 

one condition to the other, a rele:isd 

or blanking of the beam may WI 

obtained. The tripping impulse mad 

be administered to the grid 
either section. A negative impuls,j . 

administered to the grid of sectioi 

a, or a positive impulse adminisl 
tered to the grid of section b wild 

make section a nonconducting amj 

thus release the beam. Impulses oli 

the opposite polarity will corre 
spondingly blank the beam again 

Production of Dotting Signal 

The left-hand section of thi 

double diode is used to provide th 

"Z" or dotting signal. It is sec 
that the application of the prop' 
type of signal (preferably of 
square -wave shape in order to avoi ' 

defocussing during the duration o 

the dot) through blocking capacito 
C, causes an alternating current t, 
flow through resistor R. whic 
(during its negative half -wave( 
will cause a current flow througi! 
the left-hand section of the doubt 

diode, thus periodically biasing th 

grid of the cathode-ray tube. 
It should be noted that blankin 

and releasing require only an in 

pulse and not the maintaining c 

a certain voltage during the tin 
that the beam is to be released. 

The complete equipment can b 

made as a separate device whic 

can be used with any oscilloscope a 

which the cathode and grid ter 

minals have been brought out, 0 

can be permanently incorporated i 

one of the oscilloscopes available or 

the market. 
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REMOTE MONITOR 
'or Directional Broadcasting 

Direct measurement of the null point in the radiation 
pattern from a directional antenna system is accom- 
plished with a modified receiver which gives a con- 

tinuous microammeter reading at the transmitter 

Transmitter Supervisor 
By M. A. O'BRADOVICK Station KMPC 

North Hollywood, Catll. 

.1 REATER USE of directional an - 
'7 tenna systems by broadcast 
,t,tions has increased the impor- 

, ice of means for measuring and 
aping a check on the radiation 
);terns. 
'instruments for indicating 
casing in the several elements of 
9ectional arrays have been spe- 
..11y devised for the purpose and 
jilt in as permanent parts of 
3ne transmitters. This measures 
to means by which the desired 
:.iult is produced, but is not a 
itect check on the radiation pat - 
,1:n itself, or what is of most 

importance, the strength of the 
signal radiated in the minimum 
signal or null -point direction. 

A means of checking signal in- 
tensity directly provides an indi- 
cation of the signal radiated 
toward the channel -sharing sta- 
tion with which interference must 
be avoided. 

Unit in Continuous Service 

Among the first examples of a 
signal -monitoring system of this 
type is one installed for the 10 kw 
transmitter of KMPC, North 
Hollywood, Calif, the last of this 

Loop 

t/5 v 

AC 

-Shielded 

o 

T 

R -F 
6J7 0.01 

(ge 

Line 
voltage 

stabilizer 

30 - 

0.01 

0010.01 o. 

R -F 
6J7 i 0.01 0.01 

16 

0.01 

o - Ih 
) I- 

6, 

VR 10S 

Vg 105 

0.01 

-----il 

Det. 
6H6 

025 
¿V 

II 

Jack 8; zó for 
ós headphones 

0-I 

ma 

Gain control 

50,000 

50,000 

1Voltage 

Regulators 
Line to 
transmitter 

',Resonance 
Indicator 

Circuit of the remote monitor. The 30 -ohm rheostat in the power -transformer 
primary circuit reduces the line voltage to extend service life 

Loop 
anfennA 

..- 
"-115V A -C 

cower -lino 

Phone line to 
fransmi tier . 

MoniWr 

Mounted on a pole, the remote monitor- 
ing unit receives a signal from the an- 
tenna array to the right of the pole in 
the background and 11/2 miles away. 
Receiver diode current goes back to the 

transmitter by phone line 

power to be installed before the 
war. Operating on 710 kc, KMPC 
shares the channel with KIRO, 
Seattle, Wash., 960 miles away. 

At a distance of 1 miles from 
the three 300 ft towers which 
make up the directional array, a 
simple type of monitoring receiver 
is installed on a 25 .ft pole, sur- 
mounted by a loop antenna. The 
receiver operates continuously, 
energized from a 115-v line on the 
pole. The do developed in the 
diode detector of the receiver is 
sent. over a telephone line back to 
the transmitter, where it actuates 
a microammeter on the operator's 
console. 

Steady deflection of this meter 
affords a constant and directly 

(Continued on page 270) 
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SdNGLE-INDUCT01' 

Advantages over tuned interstage transformers in wide -band r -f and video amplifiers are 

discussed, performance is analyzed, expressions are set up for total voltage gain, band- I't 

width and skirt steepness ratio, and design curves are given for band widths up to 5 Mc 
}ll 

By C. T. McCOMB and A. P. GREEN 

OF THE MANY METHODS Of 

coupling between stages of 
tuned amplifiers, probably the 
simplest is the common single - 
inductor coupling network. While 
the single inductor does not possess 
the versatility of the tuned trans- 

B' 
FIG. l-Circuit using single inductor L 

in coupling network 

FIG. 2-Equivalent circuit of amplifier 
stage using a single -inductor coupling 

network 

Naval Research Laboratory 
Washington, D. C. 

former or of other more elaborate 
coupling networks, neither does it 
entail the complexity of design, 
manufacture, and alignment of 
other types of coupling. 

Consideration of the characteris- 
tics of the single -inductor coupling 

network is made under conditions 
where the center frequency and 

bandwidth requirements are such 

that the single inductor exhibits its 

most useful features. The scope of 

application for this treatment of 

the single inductor is limited by 

only a few basic restrictions. In 

Fig. 1 is shown a schematic circuit 
for use of the single inductor in a 

coupling network. Variations of 

this circuit are of course possible, 
but they will not change the basic 
behavior of the network. 

Figure 2 gives the fundamental 
equivalent network involving the 
inductor. The output capacitance 
of the preceding tube, the input 
capacitance of the following tube, 
and the distributed capacitance of 

the inductor and circuit are con- 

sidered as a single shunt capacitor 
with respect to the inductor in the 
equivalent circuit. 

In the analysis of the network, it 

I: 

I- 
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eso 

OUPLING NETWORKS 

issumed as a first restriction that 
inductor has a sufficiently high 

dso that its effective inherent 
int resistance is large compared 
the size of the damping resistor 

Pd in the coupling network. As 
t second restriction, the plate re - 
dance of the preceding tube is 
ro considered to be very large 
spared to the damping resistor. 
Qe first restriction is merely for 

purpose of analysis so that the 
i nping action in the network can 
considered as being due solely to 
limped shunt resistor. The sec- 

t 1 restriction limits the use of 
s analysis to those applications 

%ere the bandwidth requirements 
I such that the necessary damp - 
resistor will be small compared 

the effective plate resistance of 
tube. This last condition does 

I. place a severe limitation on 
usefulness of this work, be- 

ise the great majority of all 
-leo modulation applications will 
41 within this range. 

dotal Voltage Gain for N Stages 

kn examination of the equivalent 
:cwork of Fig. 2 shows that the 
tage gain for a single stage is 
en by the expression 

V.G. - el - gmRpZ (1.10) 
eo Rp Z 

ith the above -discussed second 
triction that R is small corn - 

pared to R,., and since Z can never 
be greater than R, then for this 
treatment Z will be small compared 
to Rp and we will have for one 
stage of amplification 

It is apparent that Z is a maximum 
and equals R when .wC = 1/o L. If 
we let w = wo when Z = R (at 
resonance), then w0C = 1/w,L or L 
= 1/(1)02C, we have 

V.G. = e,/eo,- gmZ (1.11) Z - 1 

, 

/ w 
,., - For N identical stages, as in Fig. 3, 

the total gain at any frequency, 
(1.31) 

cot, r will be and the total gain will be 

rf = (gmJ)N (1.20) rf = (g,,, Z)N 

From the equivalent circuit, Z can = gmN 
1 

(1.21) 
1 / 442C11' 

ll 
be expressed by i- ( wC Z-1 At resonance, 

rfu = (gmR)N (1.22) 
(1.30) -1-j (we -wL/ 

1.0 

a) 

2 0.8 o sL. a 
a) 

cc 0.6 
a 

L 

4--n f -it- 

_ 
fo f-J? 
8 10 12'. 

Fre9uency f in Relative Units 

FIG. 3-Use of single -inductor coupling 
networks (represented by equivalent 

impedance Z) in N identiCal stages 

FIG. 4-Voltage response characteristic 
of an amplifier stage using a single - 
inductor coupling network, showing 
significance of band width for any spe- 
cific value of relative voltage response 

off the resonant frequency 
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We can now advantageously ex- 
press the total voltage gain at any 
frequency as a fraction, a, of the 
total voltage gain at resonance, 
thus: 

r, = ar,o = a(9mR)" (1.23) 

With this expression for the total 
voltage gain at any frequency ex- 
pressed as a function of some of the 
known constants of the network 
and the determinable factor, a, we 
have a useful means for predicting 
the behavior of any single -inductor 
type tuned amplifier. 

General Bandwidth for N Stages 

Since the total gain and the band- 
width are the two basic require- 
ments for any tuned amplifier, it is 
necessary that an expression be ob- 
tained relating these quantities to 
the known constants of the net- 
work. 

From Eq. (1.21) and (1.23) for 
total voltage gain, 
r, = a (9m R)N 

1 
9mN 2 

(2.10) 

We are interested only in the 
magnitude of the impedance at any 
frequency so we may reduce the 
complex expression on the right to 
a real number and cancel out g,,,'', 

thus 
N /2 

aRN = 1 

l2 
(2.20) 

R24-(wC- 
w / 

Taking the N/2th root of the ex- 
pression, we have 

1 

and 
-f1<1- a2/N 

f' 2 

- f°2 - 
2ra' /NRC 

Eliminating fo from the above equa- 

tions and using the notation for 
general bandwidth, Of = f2 -fa, we 

have 
J1-a2/N 

f^_2 - = (fs +fI) 2ra1/NRC 
(2.27) 

Then, since f22 - f=` _ (f2 + f=) 

(12 - f), 
_ I1 - a2 /N 

2r a'INRC 

For convenience of analysis, this 
expression for general bandwidth 
can be given most simply as 

(2.26) 

1 a /N/N 

(2.30) 

(2.31) 

2zrRC 

This relationship shows the func- 
tional variation of the bandwidth 
of the amplifier with respect to the 
circuit constants and the relative 
voltage response ratio at which the 
bandwidth is considered. It shows 
that if R and C are fixed, both the 
bandwidth at any given relative re- 
sponse, a, and the total voltage gain 
(since r/ = a(g,,R)''') will remain 
constant regardless of the value of 
the inductance, L, employed. Thus 
it is seen that any inductance vari- 
ation will change only the resonant 
frequency and will have no effect on 
the bandwidth or total gain. 

An important relationship exists 
between the high and low fre- 

a2/NR2 

Rearranging 
relation 

and 

= 
z z 

C) R2 

(2.21) 

in the 

(2.22) 

write 

o 

lo 

á 20 

u 

+ (wC = 
w 

terms results 

w2(1 - a2/N) 
(u,2 - = 

mR2C*2 

since w = 24 we can 

- f2 (1- a'/N) 

then 

(f2 - .42)- 4r2a"-/NR2C2 
(2.23) 

(2.24) 

3 

o 

30 

40 
fJ1-a2/N 

P -foe=t 2rar /NRC 

From Fig. 4 it is seen that for 
any relative voltage response, a, 50 

there are two values of f. These 
frequencies will be designated f, 
and f2; since they must be positive 
real numbers, we have for the solu- 
tions of Eq. (2.24) 

fat-foe f2rat 
/N RCN (2.25) 

quencies, 1. and' f,, for any relative 
response, a, and the resonant fre- 

quency, fo, of the coupling network. 
Dividing Eq. (2.25) by (2.26), we 

obtain 

ih 

.122 - /02 _ f 2 (3.10) 
h -fo fl 

Solving this for foe gives 
f 2 = (3.11) ff 

This establishes the well-known 
formulation that the resonant f re- - 

quency is the geometric mean of the 

high and low response frequencies 
at any relative response of the am- 

plifier. It follows that the response 
of an amplifier is thus geometric 
with respect to its resonant fre- 

quency', and a linear frequency plot 

of the amplifier characteristic will - 

appear asymmetrical. For this rea- 

son a logarithmic frequency scale is 

usually employed so that the char- 
acteristic will appear symmetrical. 

Skirt Steepness Ratio 

An interesting characteristic of, 

the behavior of N stages of a single - 
inductor coupling network can be 

drawn from a consideration of the 

expression in Eq. (2.31) for áf. 

The quality of an amplifier is par- 

tially determined by its response to 

near signals relative to its desired 
bandwidth response. This charac- I 

teristic is important ín the signal- t 
to -noise ratio of the amplifier since I 

the total area under the response!' 
curve contributes to noise energy, 

60 

I I I 

Number 
of Stages 

(N) 

Skirt 
Steepness 

(5) 

C 

I 577.35 
- 

/ stage 2 31.61 

5=577.35 3 12.97 
4 8.60 

/ 5 6.81 
r--. 

6 5 88 
7 532 
8 4.95 - 

- 2 stages 
S - 31.6/ 

-6 
S 

I 

stages 
=5.88 

I 

30 4p 
Frequency in Megacycles 

50 l00 

FIG. 5-Skirt steepness ratio values and response characteristics for ampli- 
fiers having different numbers of identical stages using single -Inductor coupling 
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¡de only an area proportional to 
11 signal bandwidth contributes to 
i signal energy. This degree of 
lay is expressed as a factor, 
-t steepness S, which is defined 
the ratio of the bandwidth at 
3 db response to the bandwidth 
-6 db response. This ratio is 
i to be an inverse index of the 

pity of rejection of the ampli- 
in that as the ratio becomes 

idler, the response to near sig- 
si will be less. From Eq. 2.31 for 
'and since for -60 db response 

: 0.001 and for -6 db response 
0.5, we have 

1 

_rnf_eoee (0.001)2v (4.10) 
°f-eeel 1 

1 
(0.5)2/N 

't is seen from this expression 
1t; the skirt steepness is depend - 
r; only upon the number of stages 
e not upon any of the other char- 
c'ristics of the amplifier. The 
o, S, for amplifiers of from one 
)ugh eight stages is given in 
. 5, along with representative 
)once characteristics of ampli- 

with different numbers of 
res. A logarithmic frequency 
e is used as discussed above in 

I!r to obtain symmetrical curves. 
three response characteristics 

tented are all down 6 db at a 
ldwidth of 2 Mc with a center 
Iluency of 30 Mc. The difference 
lveen the characteristics is due 
;he number of stages used in 

is seen that a very great im- 
',ement in skirt steepness is ob- 
ed in going from one stage to 

I greater number of stages. The 
h more desirable characteristic 
)e of the response of six stages 
pared to that of two stages is 
evident from the curves. This 

ded increase in the rejection of 
signals is so pronounced that 

tally applications the use of ad- 
l)nal stages will be justified even 
igh the required total gain could 
btained with a fewer number of 
res. 

'active Bandwidth for N Stages 
he effective bandwidth of a re- 
int response characteristic is 
lied as the bandwidth of an as- 
ed rectangular response of 

Mt equal to the response of the 
icular network at resonance and 

of area equal to its total integrated 
power response. In order to apply 
this definition it is necessary to 
treat the power gain of N stages. 
This is proportional to the square 
of the total voltage gain. From Eq. 
(1.22) for r,e we can write for the 
power gain at resonance : 

Total power gain at fo = P = K l',0 2 

= K (gmR)2A' (5.10) 

where K is the impedance propor- 
titinality constant for the particular 
general circuit under consideration. 
From this we have, in a manner 
similar to Eq. (1.23), 
Total power gain at f = P/ = fP/o 

= K $(g, R)2N (5.11) 

c l.o 

`a 08 
Q 

t0.6 

0.4 

3 02 

o 
12 o 

Pi'o 

dPf.; 

í fo 

2 4 6 
Frequency f in Relative 

10 

Units 
12 14 

FIG. 6-Example of power response 
characteristic, the area of which is 
utilized in determining the effective 
bandwidth of a stage using a single - 

Inductor coupling network 

where /3 is the fractional power re- 
sponse factor of the total power 
gain at resonance. It is seen that /i 
is the factor corresponding to a in 
Eq. (1.23) for voltage response. 

Since we are interested in obtain- 
ing a relationship in terms of the 
maximum power response and the 
bandwidth, we can write 
KQ(gmR)2N = 

1 

Kgm2N 

$ 1 9 (wC - wo 0 
) 

This becomes 
1 2.v 

(5.20) 

SEEN= 
R 

-F 1 (wC - cooC) (5.21) 

Reduc'ng the right side of the ex- 
pression to a real number, since 
we are interested only in the abso- 
lute magnitude, and taking the 
square root of both sides of the 
equation gives 

1 ;. 

$SRN 
[1_51 

-{- (WC - L`\2 (5.22) 

Comparison of this form of the 
equation with the similar form ob- 

N /2 

tailed in the consideration of gen- 
eral bandwidth in Eq. (2.20), gives 
us immediately the form of the so- 

lution. We see that a in Eq. (2.20) 
will be replaced by /33. Using the 
notation If, to indicate the band- 
width with respect to the power re- 
sponse curve, we have 

1 

ÁÍ2N .-1 
(5.30) 

°f r - 22rRC 

This equation now gives the 
necessary expression for complet- 
ing the evaluation of the defined ef- 
fective bandwidth. We may now 
write the defining integral for the 
total area under the power response 
curve. We shall take the equation 
for ofp, which is the expressed 
bandwidth at any relative response 
P,, and integrate with respect to 
dP, over the range of zero to P,e 
which is the maximum power re- 
sponse. This will give the total 
area under the curve, an example of 
which is given in Fig. 6. 

fP/o Area under power curve = °f,d P/ 

(5.40) 
Applying the definition for effective 
bandwidth and noting it as s,e, we 
can write 

P/o 

e 

f °fr dPf 

Pfc. 

Using Eq. (5.10), (5.11), and 
(5.30), we can substitute in Eq. 
(5.50) as follows: 

P/o 1 

l 
2rRC 

f i/N/N 

1 

°f' K(gmR)2N 

°fe = 
(5.50) 

d[ KO (gmR)2N1 

(5.51) 
Noting in Eq. (5.51) that the vari- 
able of relative response is /3, we 
can perform the indicated differen- 
tiation, simplify the expression, 
and evaluate the new limits of in- 
tegration for /3. This gives 

- 1 

°f' 21rRC1 
f 

Si/N/N - 1 d 5.52) 

which is the definite integral ex- 
pression for the effective band- 
width. 

The above equation does not lend 
itself readily to integration, so we 
shall use a convenient substitution 
to reduce the expression to an eas- 
ily integrated form. Letting R = 
cows 49, 

df = - 2N cos 2N-1 
m sin 0 dd 

and the equation becomes 
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TABLE I. AMPLIFIER DATA 
Number 

of 
Stages(N) 

A. A. 

1 0.25000 0.15915 
2 0.12500 0.10243 
3 0.09375 0.08114 
4 0.07813 0.06923 
5 0.06836 0.06137 
6 0.06152 0.05570 
7 0.05640 0.05135 
8 0.05236 0.04788 

0 
of. _ 

>rRC 
sin 156cos 2 (N"1)o (5.53) 

>r/2 

The solution of this integral is di- 
rect, but for ease of general expres- 
sion it is necessary to exclude the 
case of the single -stage amplifier. 
For this case N = 1 and the integral 
becomes 

1 0 Df.= - sin 2 dá (5.54) WIL>r/2 
The solution to this is immediate 
and for one stage we have 

Of, = 1/4RC (5.55) 

For more than one stage, the so- 
lution of the expression is obtained 
in the form of a series product. 
This is because the integration of 
the Nth power of a trigonometric 
function is a repeated integral of 
reduced power. The general solu- 
tion for the effective bandwidth for 
more than one stage is 

a=2(N-1) 
N a - 1 

Af' 16 RC H (a +. 2 (5.56) 
) 

a=4 
The above expression is seen to 

give the effective bandwidth of 
the amplifier in terms of the num- 
ber of stages and the circuit con- 
stants R and C. The equation can 
be written 

Of. = A,/RC (5.57) 

where 
a=2(N-1) 

A.=6 11 . a + 2) (5.60) 
a=4 

Now we can evaluate A. for any 
number of stages and tabulate it. 
Then for a particular amplifier, C 
will be fixed by the circuit layout 
and type of tube used, but R must 
be chosen to satisfy the bandwidth 
requirement. 

Table I gives the value of A. for 
amplifiers of from one to eight 
stages. This is seen to be extremely 
useful for the above -discussed ap- 
plication. Also tabulated in Table 
I are the values of A which is the 
constant of bandwidth from Eq. 

(2.31) for general bandwidth, in 

which bandwidth is taken as the 
-3 db response width. For this 
case we have 

of = A°/RC (5.70) 

where 
1 

as,Nm - 1 (5.71) 
A° 2r 

These values were computed di- 

rectly by setting a = 0.707 and eval- 
uating A, for values of N from one 

through eight. 
An examination of the two col- 

umns in Table I shows that as the 
number of stages increases, the con- 
stants become more nearly equal. 
This consideration leads to a de- 

sirable fact concerning the db down 
from maximum response at the ef- 
fective bandwidth of a curve. 

Letting áf, equal áf,, we can 
solve for the relative power re - 

TABLE II. AMPLIFIER RESPONSE 

Number of Stages (N) DB down at Af. 
1 5.399 
2 4.163 
3 .. 3.886 
4 .. 3.757 
5 3.683 
6 3.633 
7 3.605 
8 3.570 

sponse fi at the effective bandwidth 
for any value of N. From Eq. (5.30) 
and (5.57) we have 

A. `I 
1 

(3' I,v 

RC 2,rRC 

The general expression for Q 
terms of A. becomes 

1 x 

= 1 + (2,rA.)2] 

The db down at the effective band- 
width, in terms of A. for N stages, 
is then 

db = 10N logs°[1 + (2nrA,)21 (5.90) 

Table II gives the db down re- 
sponse of the amplifier character- 
istic at the effective bandwidth for 
one through eight stages. These 
values are in the anticipated agree- 
ment deduced from the values of 
Table I; that is, as the number of 
stages increases, the values of ef- 
fective bandwidth and the 3 db 
down characteristic become more 
nearly equal. 

The above -considered character- 
istics of the behavior of the single - 

in 

(5.80) 

inductor coupling network all give ih 

valuable yet simple equations for 

obtaining the design constants of 

an amplifier for a given set of con- if 

ditions. tl 

Composite Total Voltage Gale and 

Effective Bandwidth Behavior for 
N Stages t 

A composite relationship can be 
of 

obtained for the complete behavio 
of N stages of single -inductor net., 
works in which the total voltage 
gain, r,., is functional with respect 
to the effective bandwidth, Of., and 

the element constants of the net- 

works. This relationship gives the 
complete design requirements for,h 

any amplifier using the two funda, 
mental requirements of total volt 
age gain and effective bandwidth 
desired. 

From Eq. (1.22) for total gai 
and Eq. (5.57) for effective band ,1 

width, we have 

( l 

5 

r,o= \ 0 f c / (6.10) 
',. 

We see that Fr. is expressed in termg 
of the effective bandwidth desired; 
9f., the effective bandwidth con 
stant A. (which is known and con 

stant for any number of stages) 
the g,,, of the tube, and the capaci 
tance of the circuit. Thus for some 

independently chosen value of gm,H 

and with C fixed by the circuit lay 

out and type of tube used, we have 

r,. expressible in terms of the band. 
width desired and the number of 

stages. 
For purposes of generalization in ir 

order to compute the desired family. 
of curves we will arbitrarily assigne 
reasonable values to g,, and C. Let t 

ting g,,, + 5000 µmhos and C = 25 

µµf, we have 
200 A. 

r -\ of. 
where .1f, is expressed in mega- 

cycles. Figure 7 is a plot of this 
equation over the entire practical 
range of application, with Af, cov- 

ering from 0.5 to 5.0 megacycles 
and from one through eight stages 
considered. With this figure one 

can obtain immediately the number 
of stages required for a particular 
set of design requirements. 

For any other values of g and C 

in an amplifier the total gain that 
will be obtained is 

rs = r,,. ( °/)N 

(6.11 

(6.20) 
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For five stages we see that the 
operating g.. of the tubes is re- 
duced below that assumed for Fig. 
7. R, is then computed as in the 
previous case using the new g_,. 

From the above solution to the 
problem we see that the curves of 
Fig. 7 are completely definitive of 
the behavior of the general single - 
inductor coupling network and that 
for any particular amplifier the con- 
sideration of only the capacitance 
C that will be involved in the cir- 
cuit need be determined. Then the 
operating g., for the tubes and the 
required value of R, can be deter- 
mined directly. 

Err.cfi.. 

5+t%e4 i10. 
C 254e,e10. 

FIG. 7--DssiVgn canes for determining the number of amplifier stages required to meet a particular set of design requirements when using aingie Inductor coupling networks in wide -band amplifiers 
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Impedance Measurements 
This discussion describes the test equipment and procedures for determining capacitance 

and inductance, as well as the natural frequency, distributed capacitance, resistance, and 

Q of inductors, by oscilloscopic observation of square -wave decay rates. Results of actual 

measurements are given, showing accuracy 

INTEREST in square waves has 
centered around their utility in 

indicating the transient reaction 
and wide -band response of circuits. 
In addition, square waves can be 
used to measure impedances by the 
following method. It employs a min- 
imum of calibrated equipment, is 
simple in circuit and operation, 
rapid and, with the precautions 
described below, is highly accurate. 

Advantages of square waves for 
testing lie in their multiple -fre- 
quency content. For example, in 
determining resonant frequency of 
a circuit, square -wave .response in- 
dicates where the resonant fre- 
quency lies irrespective of what 
square -wave test frequency is being 
used. 

On the other hand, the sine -wave 
response of the circuit will not 
give an indication until the test 
frequency has been adjusted ap- 
proximately to the resonant fre- 
quency. Where the resonant fre- 
quency is altogether unknown, posi- 

By FRANK ROCKETT 
New York, N. Y. 

tive indication obtained from a 

square wave of any frequency elimi- 
nates the time-consuming necessity 
of hunting for the unknown fre- 
quency as in sine -wave testing.' 

Apparatus Requirements 

Equipment needed for square - 
wave impedance measurements in- 
cludes a square -wave generator of 
known frequency, a calibrated or 
standard impedance, and a cath- 
ode-ray oscilloscope. Either the 
square -wave frequency or the cali- 
brated impedance must be variable 
(preferably the frequency if it 
must be one and not the other), 
but the range over which measure- 
ments can be made is greatly ex- 
tended if both are made variable. 
Output impedance of the square - 
wave generator should be at most 
one -tenth the smallest impedance 

1, tel . 
Cathode 
follower 

Square 
wave 

generator 

J 

Circuit 
under 
test 

Pmpedancel 
I transformer 

Lf 1 J 

Osci//oscope 

FIG. 2 (right)-Circuit response to a square 

wave of frequency 1/(27rRC) follows the 

law e=Eeli"o decaying from an initial 
value of 100 percent to a final value of 4.3 

percent as at (b). Without sweep the trace 

appears as in (c). Moving the trace off 

center (d) increases the accuracy 

"to be measured. If it is not low 

enough a cathode follower' can be 

added, as in Fig. 1. The input im- 
pedance of the oscilloscope should 
be at least ten times larger than 
the largest impedance to be meas- 
ured. As will be shown, this impe- 
dance can be as high as the grid 
input of a vacuum tube. If induc- 
tance or capacitance is to be meas- 
ured, the calibrated impedance is 
a resistance. To measure resistance 
a calibrated capacitor is the more 
useful although an inductor can 
be used if necessary. . 

Consider the circuit of Fig. 2(a). 
It can be shown by operational 
analysis that if the generator pro- 
vides a square wave of frequency 
F - 1/ (2rRC), the voltage develop- 
ed across R is of the form in Fig. 
2(b). This voltage across R decays 
during a half cycle to 0.043 of its 
initial value. An oscilloscope across 
R is used to observe this decay of 

resistor voltage. 
When the square -wave frequency 

FIG. 1 (left)-Cathode follower decreases 

output impedance of generator while im- 

pedance transformer increases input Im- 

pedance of oscilloscope in the general 
set-up of equipment used for square -wave 

. testing 

k 
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With Square Waves 
,G. 3 -High-pass (a) and low-pass (b) 
.:cuit outputs and inputs are compared 
1c square -wave frequencies of equal im- 
pedance and time -constant conditions 

the resistance, as the case may 
, has been adjusted so that the 
tput voltage decays to 4.3 percent 

s its maximum value, the im- 
idance X, equals the resistance R, 

C = 1/ (2itfR) . If the square - 
µve frequency is that frequency at 
'rich information is required, the 
p:asurement directly gives Xo = R. 
:cause of this relation, the tech - 
Die is referred to as equal-imped- 
ce measurement. 
That the specified condition has 

'an reached can readily be ob- 

ived from the scale on the face of 
oscilloscope. If the time base 

d the oscilloscope is used and it is 
;t frequency which is being varied, 
"' is necessary simultaneously to 
hdjust the sweep rate of the oscil- 
cope. The oscilloscope trace will 
as shown in Fig. 2(b). However, 

lno sweep is used-just vertical 
iection-the trace will be as 

Own in Fig. 2(c). In addition, 
.; trace can be located on the oscil- 
ocope screen by means of the 
lctica] centering control so as to 
minate most of the lower half 
the trace, thereby taking full ad- 

7ztage of the screen size as illus- 
.ted in Fig. 2(d). 
If resistance is to be measured, 

calibrated capacitor is inserted 
C and the unknown resistor for 

1 Resistance is given by R = 
(2afC). 
If inductance is to be measured, 

procedure is the same except it the voltage developed across 
h inductor is applied to the oscil- 
cope. To make use of the voltage 
veloped across the resistor in 
asuring inductance, it is neces- 

.1y to compare it with the applied 
rare -wave voltage in order to ob- 
've the, equal -impedance condi- 

in of Fig.. 3(b). This procedure 
quires an arrangement such as 
1 electronic"switch.. It has 'given 

- I 1 

f 21:2C 

Time constant 
Circuit C 27rRC 

Equal Impedance ,- 
f r----, -_, Í 

.. 

_ 1_..Z-- 

----..I 

4---;''' 
f 0.73E 

027E 
Y- 

- -jt I( 

E 0.959E 

' _. _i- 
0.041E T_. 

(a) 
-1- ----I =- -r----- r- 

'i --f-- 
1 

0.18E 

E 

4 

0.46E 
I 

LL_ 

t 
( 

T -t. 

,L._ 
0.27E 

L---- J (b) 0'-E 1-----J ....LJ _-r- _1J 

less reliable results than the pre- 
ceding method-doubtless because 
of this added complication. Induct- 
ance is given by L = R/(2ivf). 

Time Constant Method 

An alternative to the preceding 
is to use a square wave with a rep- 
etition period of 2T where T is the 
time constant of the RL or RC cir- 
cuit under study. That is, the 
period of a half cycle of the square 
wave is adjusted to equal the time 
constant of the circuit, with the re- 
sult that by the end of each half 
cycle the output wave has fallen to 
36.8 percent of its initial value. 
See Fig. 3(a). Capacitance is 
given by C = 1/(2,tfR), and in- 
ductance by L = R/(2f). 

This choice of repetition rate has 
the advantage of interrupting the 
decay voltage at a point of greater 
slope than in the equal -impedance 
method. Dimensions of the image 
on the oscilloscope are more sensi- 
tive to changes in circuit para- 
meters and hence, as a, measuring 

method, the time -constant repeti- 
tion rate has an advantage. How- 
ever, the amplitude of the initial 
output voltage, as well as the final 
decay value, changes rapidly with 
circuit changes-which is not the 
case if frequencies near the equal - 
impedance frequency are in use. 

Aside from being a source of an- 
noyance during adjustments-it 
can be compensated for by continu- 
ous manipulation of the oscilloscope 
gain-this is no drawback. As a 
matter of technique the equal -im- 
pedance method may be preferred; 
it is quicker. But for higher ac- 
curacy, justifiable only if the pre- 
cautions described previously are 
observed, the time constant method 
is superior. 

With a particular set of equip- 
ment, the two methods can be used 
interchangeably to extend the range 
over which measurements can be 
made. For example, if the high - 
frequency ,response of the equip- 
ment is limited and the calibrated 
resistance fixed, use of the time 
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constant method win permit meas- 
uring capacitors a times as large as 
could be measured by the equal - 
impedance rate. 

Extensions of the Method 

It is conceivable that other rep- 
etition rates could be used. The 
two frequencies mentioned have 
been chosen because of their par- 
ticular significance in circuit an- 
alysis. One extension of the re- 
sponse analysis to a square wave 
of the equal -impedance frequency, 
which indicates the reason for mak- 
ing measurements at this particu- 
lar frequency, is in determining the 
cut-off frequencies of filters or 
amplifiers. 

Cut-off frequencies of communi- 
cation circuits are often taken in 
sinusoidal analysis as those at 
which the output is half the mid - 
frequency power. This condition 
occurs at the equal -impedance fre- 
quency in simple RL and RC net- 
works. 

Because of the cascading of im- 
pedances and .the use of compensa- 
tion networks, the decay curves of 
communication circuits will no 
longer be simple exponentials, as 
in Fig. 3. However, the square - 
wave frequency at which the output 
decays to 4.3 percent of its initial 
value can still be taken as the low 

cut-off frequency. Thus the equal - 
impedance method can be used to 
measure low cut-off frequencies of 
complex circuits. A similar exten- 
sion of the method can be made to 
measure high cut-off frequencies. 

Caution must be used in making 
this extension because it is the 
deviation from the exponential 
curve which reveals most about 
communication circuit s. This 
method only considers the informa- 
tion obtainable from the end points 
of the circuit response to square 
waves. Similar use can, with reser- 
vations, be made of the time con- 
stant method, and to measure high - 
frequency cutoff. 

Measurement of Q Factor 

Inductors, because of their dis- 
tributed capacitances, have self - 
resonant frequencies above which 
they behave as capacitors. In 
choosing chokes and transformers, 
it is necessary to know not only 
their inductances, but also the fre- 
quency ranges over which they are 

(Q) ,-Osd//oscópe 
Ro L. 

FIG. 4-Equivalent inductor circuit (a) and 
square -wave response (b) enlarged in (c) 

from which come values for determining: 
Natural frequency fo=nF, where n is the 

number of cycles per cycle of square wave 
and F is the square -wave frequency: 

Re - 2Lfo loge (eu/e,); Co = 1 /((2irfo)'L); and 
Cie = rr/loge (ea/e,) 

inductive. By square -wave meas- 
urement, the self -resonant fre- 
quency of an inductor and its reson- 
ant Q can be determined. 

The reactance of the inductor is 
measured by the previous technique. 
The inductor is then connected be- 
tween the high sides of the square - 
wave generator and the oscilloscope; 
the low sides of the instruments 
are directly connected as in Fig. 
4(a). 

When excited by the multiple - 
frequency transient of the square 
wave, the inductor oscillates at its 
natural period with the result that 
there is a damped sine wave super- 
imposed on the square wave which 
is being applied to the oscilloscope 
through the inductor, Fig. 4 (b) . 

The number of oscillations per 
cycle of the square wave, times the 
square -wave frequency, gives the 
natural frequency (fe) of the in- 
ductor. 

The square -wave frequency 
should be adjusted so that a whole 
number of cycles appears on each 
cycle of the square wave because 
counting fractions is difficult. Also, 
the square -wave frequency should 
be considerably lower (one -tenth is 
a convenient ratio) than the natural 

frequency of the inductor. This is 

partly because, as the square -wave 

frequency approaches the self - 
resonant frequency of the inductor, 
it forces the oscillations to the ex- 

tent of changing their frequency, 
and partly because, with but a few 

cycles of oscillation per cycle of 

square wave, errors in estimating 
fractions or in observing when 

there are none, increase. 
There is no gain in using a 

square -wave frequency lower than 
one -twentieth fo because of the large 
number of cycles -per -square -wave 

which must then be counted. The 

half period of the lowest square 
wave that can be used must be no 

longer than the oscillation decay 

time of the self -resonant inductor. 
The rate of decay of the oscilla- 

tion is used to measure the a -c re- 

sistance of the inductor at its nat- 
ural frequency. Because the im- 

pedance of the inductor at its 
resonant frequency is more depend- 
ent upon the Q of the inductor in 

this range than it is upon the 
simple inductance, the coil resist- 
ance at the natural frequency (Ro) 

ís of greater significance at the up- 

per frequency limit of usability. 
This method is illustrated in Fig. 

4(c). Transformers can be treated 
as combinations of self and mutual 
inductances, each having its own 

natural frequency and apparent a -c 

resistance. Critical damping can be 

quickly determined by this same 
method. Resonant circuits of all 

types can likewise be measured. 

Neutralizing Impedance Effects 

The input impedance of the oscil- 
loscope reduces the shunt -arm im- 

pedance while the output impedance 
of the square -wave generator in- 

creases the series -arm impedance of 

the test circuit. Rather than at- 

tempt to correct analytically for 
these impedances, which can well be 

complex, it is better to remove their 
effect, especially since to do so is 

easy. 
Reducing the output impedance of 

the square -wave generator by 

means of a cathode follower has 

been discussed. If the output im- 

pedance of the square -wave genera- 
tor has a d -c path, as it will if a 

cathode follower is used, all the 
foregoing circuits provide d -c grid 
returns. Therefore, an impedance 

(Continued on page 336) 
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Microsecond 
PULSE GENERATOR 

tesults of investigation to 
,educe deionization time of 

iihyratrons used in a cir- 

uit providing pulse -type 

ignals of variable duration 
at high repetition rates 

By E. F. KIERNAN 
1. 8. Wavy Radio and Sound Laboratory 

San Diego, Calif. 

qLTHOUGH THE thyratron gas 
, tube has been in common use 

1r some time as a switching or 
lying device, it has generally 
len assumed that its repetition 
ite had definite limitations due 

the deionization time of the 
its. Several investigators, how- 
ler, have noted that deioniza- 
on time does not necessarily 
nit the operational frequency 

1,nder all circumstances and 
lodes of operation. 
In the course of some develop - 

tent work, a source of pulse -type 
gnals of variable duration and 

'triable repetition rate was re- 
tired. Manufacturer's data indi- 
ted that the ionization time for 

TABLE I. TEST DATA 

CA 
in pt 

R 
in meg. 

I a(d-c) 
in ma. 

Pulse 
Duration 
In sec 

Pulse Peak 
Voltage 

in Volts 
D.01 0.25 2.3 130. 751 
D.01 0.5 1.6 130. 676 
D.01 1 0.9 130. 525 
D.01 2 0.05 130. 375 
0.004 0.25 2.2 97.5 751 
D.004 0.5 1.5 97.5 751 3.004 1 0.8 97.5 638 
3.00a 2 0.05 97.5 488 
).001 0.25 0.04 18.7 488 
).001 0.5 1.2 18.7 488 
3.001 1 0.6 18.7 488 
3.001 2 0.3 18.7 488 
3.0005 0.25 1.9* 13.1 300 1).0005 0.5 1.2* 13.1 300 

1).0005 1 0.5 13.1 300 ).0005 2 ' 0.3* 13.1 300 
3.0001 0.25 2.2+ 9.4 150 

1).0001 0.5 1.2 9.4 150 
170001 1 0.6*. 9.4 150 
1).0001 2 0.3 9.4 150 

The a.c grid voltage was changed from 120 115 volts for the last eight of sets readings. 

To 

120v 

60N 
A -C 

FG-57 

II= Oil 1 

5000 

2760 

50,000 

source =12v T_ 

Pulse 

output 
terminals 

440 

A 

.- output 
pulse 

0.25 

0.5 meg. 
.--VMW---0 RA 

I meg. 

Z meg 

0.000I,uí 

0.J01,uS 

0.004j.&f 

o0.E1,uf 

o 

To 

1000-v 

D -C 

source 

CA 

FIG. 1 -Circuit used to generate pulses at high repetition rates (up to 400 per 
sec.). with waveform of output pulse. Performance data is in Table I 

typical thyratrons. varied between 
1 and 50 microseconds,, and the 
deionization time did not exceed 
1000 microseconds. Since the 
break -down or ionization time was 
well within the requirements, it 
appeared as though the deioniza- 
tion time would be the pertinent 
factor. One reference stated that 
this time varied directly with the 
gas pressure, inversely as the 3/2 
power of the grid voltage, and di- 
rectly as the 0.7 power of the 
anode current. It was also stated 
that as a grid -controlled rectifier 
the device could not be operated 
above 5000 cycles. 

Obviously, little can be done 
about the gas pressure, which is 
fixed at the time of manufacture. 
The other two factors. indicate 
that large grid Voltages and low 
anode currents should be used to 
get short deionization times. 

The basic test circuit arrange- 
ment utilized a thyratron to dis- 
charge a capacitor which was re- 
charged from a d -c source through 
a limiting resistor, as in Fig. 1. 

Results for an FG-57 thyratron 
with 60 -cps excitation on the grid 
are given in Table 1, and show 
that the duration of the pulse is 
determined solely by. the capaci- 
tance of the discharging capacitor. 
After the capacitor value has been 

lowered to a point where the ca- 
pacitor can charge to the applied 
direct voltage, the amplitude of 
the pulse is proportional to the 
size of the capacitor. 

The pulses were viewed on the 
screen of a cathode-ray oscillo- 
scope with a super -imposed trans- 
parent reference lattice. Pulse 
duration was evaluated, with any 
given setting of the sweep, by 
means of a sine wave of knówn 
frequency from an R -C oscillator. 
The frequency was adjusted until 
a half sine wave occupied the 
same number of divisions on the 
horizontal scale as did the pulse. 
Knowing the frequency, the time 
duration of a half cycle could be 
readily found. 

The values for pulse duration in 
Table 1 include the points from 
which the pulse trace leaves the 
horizontal axis and returns to it. 
In the case of the 9.4 -microsecond 
pulse the 63 percent and 37 percent 
points were less than 1 microsec- 
ond apart. 

Repetition rates between 60 and 
400 per second were found prac- 
tical with smaller tubes such as 
the 884. Adequate shielding from 
stray fields and from light is rec- 
ommended for the gas tubes, espe- 
cially the more sensitive types 
such as the 2050, 2051 and 2D21. 
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FIG. 1-Basic circuit of grid -controlled 
rectifier with phase -shift control 

FILTER 
For Grid-, 

SINGLE-PHASE full -wave recti- 
fiers employing gas triodes 

(thyratrons) have bee nused iri 

numerous applications where ac- 
curate and smooth control of the 
direct -current output is required. 
In some of these applications ade- 
quate filtering is necessary to re- 
duce the output ripple voltage be- 
low some specified value. The usual 
filter design equations used in the 
case of the high -vacuum or gas - 
diode rectifiers are not suitable be- 

cause the magnitudes of the har- 
monic components to be filtered 
vary with the conduction angle of 
the tube. 

Grid -controlled gás-tube recti- 
fiers are usually controlled by 

means of a phase -shifting circuit 
that controls the point on the anode 
voltage wave at which the tube 
starts to conduct. 

Rectifier with Resistance Load and 
No Filter 

In Fig. 1 is shown a typical grid - 
controlled rectifier and phase -shift- 
ing circuit for controlling the con- 

duction angle, with an illustra- 
tion of the type of output voltage 
wave to be expected for a given 
angle of delay if the load is pure 
resistance. The action of the gas 
triodes and phase shifter circuit 
will not be discussed further as this 
is usually dealt with in twist texts 
on electronics, but rather, an an- 

alysis of the voltage waves and the 
design of filters for these waves 

Analysis of voltage waves in single-phase 

thyratron rectifier circuits with inductive -input 

filters, taking into account the variations in 

harmonic content with conduction angle. Basic 

equations are developed into a practical 

design procedure, and examples are given 

will be considered in this paper. 
In Fig. 2 is shown a typical out- 

put voltage wave in which the fir- 
ing of the tube has been delayed 
for an angle 4) and tube conduc- 
tion takes place through an angle 
O = - if the arc drop is as- 
sumed negligible. This recurring 
wave may be expressed by a Four- 
ier series in the usual manner : 

n = co n = co 

e = Edc + d cos'nx -}- ,..B sin nx (1) 
n = 1 n = 1 

where 
xr 

Ede=2aff(x)dx 
2r 

A^ _ -ff(x):cos nx dx 

and 

(2) 

(3) 

B. = 1 f J(x) sin nx dx (4) 

In the case of the wave shown in 

Fig. 2, f (x)]ó = 0 and f(x)]m = Emas sin x 

where x = wt and Em^s is the crest 

FIG. 2-Wave form for grid -controlled 
rectifier with no filter 

value of the transformer voltage 
from one end to center tap. In de- 

termining the coefficients A^, B^ and 

Ede it will be necessary to integrate 
only through the limits from sb to Is 

and multiply the result by two since 

the half -cycles are identical. Then 

Emez sin xdx= Em° (1 + cos a) 
m 

(5) 

The direct current component of 

the voltage wave thus varies from 
zero to the value 2E,,,,,/n as the de- 

lay angle is varied from n to zero. 

Figure 3 shows how the ratio 
Ede/E,^., varies with ¢. 

Since it is usually necessary to 
know only the magnitude of the 
harmonic terms present, a complete: 
Fourier series for the wave is not 
necessary. Inspection of Eq. (1) 
will show that the nth harmonic is 

given by (A^ cos nx -{- B^ sin nx), 
and therefore the magnitude of the 

nth harmonic voltage is E. ,,,, 
A. -}- j B^. Substituting Eq. (3) 

and (4) in Eq. (6), 
sn 

= -fffr)(cosnx+fsinnx)dx 
r 

= -f J(x) ei^=dx (7) 

Putting in for f (x) its value for 
the particular wave under study 
and changing the limits, we- get 

2Emes r 
E. ^=e: = sin x ti"rdx 

>r 

- 2 E. rei^s (cos x - jn sin x)] r 
L 1-n' 
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ElecndtN. 
Coll egereering 

By HAROLD A. THOMAS 

Controlled Rectifiers 

liy applying the principle of sym- 
letry to the wave, it may be seen 
hat f (r) = f (r. + .r), for which it 
an be shown that no odd harmonics 
an exist. If n is given only even 
alues, the limits substituted and 
he resulting equation expanded, 
'he following expression for the 
rest value of the nth harmonic 
oltage results: 

2 r,,.x 
(1 - n1 

V(l + cos m cos n¢ -r n sin ,b sin nq,)2 

(n sin qs cos nd, - cos sin no)2 (9) 
'figure 3 shows the variation of 
le second and fourth harmonic 
arms with the angle 0. It must be 
tressed that the curve shown in 

(Pig. 3 can be used only with a non - 
!active load as the presence of a 
(ter changes the output voltage 
'ave of the rectifier considerably. 
his fact is commonly overlooked, 
i has been pointed out by M. B. 
tout.' 

Rectifier with Inductive -Input Filter 

It was noticed in Fig. 2 that cur- 
mt flows for only a portion of each 

,alf-cycle if the load is non-induc- 
ve. If a series inductance is 

,lded, the current will tend to flow 
>'r a longer period of time but 
ith a corresponding decrease in 

.te peak value. If the inductance is 
ade large enough, current will 
)w through the load circuit con- 
nuously. A critical value of in- 
Jctance L may be defined as that 
blue which will just prevent the 
irrent from dropping to zero at 
,ty portion of the cycle. 

If a grid -controlled rectifier with 
Hayed firing angle has an induc- 
ive-input filter (Fig. 4) with the 
,clue of the inductance less than 
I itical, damped oscillatory waves 
re set, up as shown in Fig. 5(a), 
!td the circuit in general becomes 
Ty unstable. This type of opera- 

tion is very undesirable and should 
be avoided by making L > L for 
all values of load current and delay 
angle. 

If L > L,,, the tube that is con- 
ducting will continue to conduct 
until the second tube fires, even 
though the anode potential swings 
negative with respect to the trans- 
former center -tap over a portion of 
the cycle as shown in Fig. 5(b). 
This effect is produced by the in- 
duced emf of the input filter choke. 

Since for this case the tube drop 
is constant throughout the whole 
cycle, it will not enter into the cal- 
culation of the harmonic terms and 
can be subtracted from the direct - 
current component. 

A study of the wave in Fig. 5(b) 
will show that 1(x) = E, sin x - 

ED]r+m 

lb 

Substituting this in Eq. 

(2) gives 

Ed, = E2 ,` J sin zdx -EDfdx 
6 

2 Em 
corm - ED (10) 

A plot of Eq. (10), neglecting tube 
drop, is shown in Fig. 6. It is seen 
that the complete range of output 
voltage may be covered with only a 
90 -deg variation of delay angle. 
Values from this curve should be 
multiplied by Ed,/ (ED + E5,) to 
correct for tube drop. 

Substituting f (x) into Eq. (7) 
gives for the nth harmonic 

r+4, 
2 

Ern 
a 
` sin x et dx (11) 

which when integrated, limits sub- 
stituted, and reduced as before 
(with n - 2, 4, 6, ) gives 

E. ,, = 4 
(1 - n1) 

(cos m cos no -}- n sin 4' sin ná)2 

-I- (cos m sin nqb - n sin cos n,p)r (12) 
Since any filter designed to re- 
duce the second harmonic voltage 

0.6 
o 0.5 
o a 0.4 

ó 0.3 
4- 
7, 0.2 

0.1 

0 
0 

E 

20 40 60 80 100 120 140 160 

Delay Angle d in Degrees 
180 

FIG. 3-Output components of a grid - 
controlled rectifier with no filter 

FIG. 4-Grid-controlled rectifier circuit 
with inductive -input filter 

to a specified value will be at least 
four times more effective for the 
next higher harmonic, it is neces- 
sary to consider only the second 
harmonic in the design of the fil- 
ter. Figure 6 shows the variation 
of the second harmonic voltage at 
the input to the filter with the de- 
lay angle ¢. 

The usual procedure for deter- 
mining the critical value of induct- 
ance required in single-phase full - 
wave diode rectifier circuits is to 
neglect all the harmonic terms ex- 
cept the second and solve the re- 
sulting equivalent circuit for the 
direct and alternating components 
of current through the input choke. 
The critical value of inductance L which will just keep a current 
flow at all times through the choke 
can then be determined from the 
critical condition of Idc = 1 
This solution= gives L = R,./1130 
for a 60 -cycle impressed voltage, 
where Rr is the total d -c resistance 
that the direct component of cur- 

ECTRONICS - September 1944 

143 



/ _ t ,4nÓÓe , -\Anodp No. 2 
/ / \\No. f i \\'' / , ,, ...--. \i 

iy Cali -lode 

i I`\ 
potential/ / 

(b) 1-li1-cr 

\ _. 
i 

FIG. 5-Voltage waves for grid -con- 

trolled rectifier with inductive -input 
filter. At (a) the inductance is less 
than the critical value, and at (b) it is 

greater than the critical value 
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FIG. 6-Output components of grid -con- 

trolled rectifier with inductive -input filter 

rent must flow through. This equa- 
tion is correct within about 10 per- 
cent for the diode rectifiers except 
when operating at low voltages, but 
will give an error -of from 25 to 50 

percent, depending on the delay 
angle, for the grid -controlled recti- 
fier. The correct value of critical 
inductance for grid -controlled recti- 
fiers for different firing angles has 
been determined in an analysis by 
Overbeck.' The results of this in- 
vestigation are shown in the curve 
of L/R, versus 4, in Fig. 7. The 
values of L/Rr should be . multi- 
plied by (ED/Ed,) -I- 1 to correct 
for tube drop. 

As mentioned before, the a -c volt- 

ages of higher order are not only 
much smaller initially than the sec- 

ond harmonic but also are attenu- 
ated by the filter to a much higher 
degree, and therefore the percent 
output ripple voltage of the filter 
may be defined as the rms value of 
the second harmonic output voltage 

144 

expressed as . a percentage of 'the 

d -c output voltage. Then 

% Ripple = 100 X E2/Ed, o tp.. a (13) 

E2 = 4 E,,,,, Km Sill -NIT (14) 

where 

Ko = J(cos 4, cos n4) + n sin 4, sin n))2 

+ (cos. sin no -n sin 4, cos n4,)2 

and S, the smoothing factor of the 
filter, is in accordance with the 
usual filter design equation 

1 
S - (2o.))2, (L1L/2L3 ... Lo) (C1C2Cs ... Co) (15) 

w being 2a times the original sup- 
ply frequency and a the number of 

sections in the filter. 
The direct output voltage is the 

direct input voltage to the filter 
minus the voltage drop in the filter: 

(2 Ema 1 
Ed,eel - cos 4, - ED - La, Rr (16) 

r 
and 

(2E.. 
cos 

1de= RLT RP 

where R5 is the resistance of the 
load and R1 is the filter resistance. 
Substituting Eq. (17) into (16), 
then substituting the resulting 
equation along with Eq. (14) into 
(13) gives 

% Ripple = 
4 Em,: Ko S X 100 

2 ,. , 
3,r ál2 ( E,[2., 

cos 4, - ED)(1 RLR -{- RP) 
(18) 

In the case of rectifiers for voltages 
of the order of a few hundred volts 
or more and for delay angles up to 
60 or 70 deg (larger angles than 
this are impractical), ED in Eq. 
(18) may be neglected. Further, 
since RL> >R,, the quantity 1 - 
R,./ (RL + R,.) of Eq. (18) will be 
approximately equal to 1 (this ap- 
proximation can be corrected for 
later), then Eq. (18) can be re- 
duced to 

% Ripple `^ K 
3 

-cos 
S X 100 (19) 

4, 

For a single -section filter at 60 cps, 
Eq. (19) can be expressed as 

%RippleXLWC1X10-2=0.831 R4/cos 4) (20) 

and for a two -section filter 

% Ripple X L,L2C1C2 X 10-2= 1.46 K4/cos 4, 

(21) 

A plot of Eq. (20) and (21) which 
may be used for design purposes is 
shown in Fig. 7. If the d -c resis- 
tance R,. of the filter chokes is not 
small compared to RL, then the 

values of percent ripple (L,C1) 

should be multiplied by (RL + a 

R,) /RL 

Practical Design Procedure 

Ordinarily in the design of recti- 1 

fier and filter systems the output 
voltage, current rating, and percent 
ripple that can be tolerated are spe- 

cified by the use to which the recti- 
fier is to be put, and it is the prob- (? 

lem of the designer to choose circuit 
elements that will allow the specifi- 

cations to be met in the most eco- 

nomical way. Unfortunately, when ' 

starting with the output or load re- 

quirements some cut -and -try cal- ,¡ 

culations may be necessary, though 
the use of the curves in Fig. 6 and 7 

will reduce the amount of work 
Í quite appreciably. Also, single- 

phase rectifiers are used only on rel- 

atively low -power installations 
where high accuracy in the design 
is not usually necessary. 

While the equations predict that 
the output voltage can be varied 
from a maximum value down to 

zero, it is obvious from a study of 

Fig. 6 and 7 that it would require 
an infinite filter to do so if low per- 
centage ripple is to be maintained. 
Practical limits on the maximum de- 

lay angle range between 60 to 70 

deg. At 70 deg the output voltage r 

will be reduced to about 34 percent . 

of the value with zero delay. 11 

The use of a swinging choke for 
the input inductance will reduce the ' 

cost of the filter considerably. Also, 

since the percent ripple increases 
with delay angle, the required LC 1 

product should be calculated for the 
largest delay angle. The following 
examples illustrate the design pro- 
cedure for a typical rectifier. 

Examples 

Assume the load requirements 1' 

are such that the load voltage is to 
vary between 500 and 1000 volts i 

with a maximum percent ripple of 

0.5 percent, and that the load cur- 
rent is to vary between 100 and 500 

milliamperes. Neglecting tube and 
filter voltage drop as a first approxi- 
mation, we find from Fig. 6 that 
Ed,/E,,, = 0.636 (for c/, = 0), or I' 

E,, - 1000/0.636 = 1570 volts. 
From Eq. (10), cos 4),,,,r = 500nn/ I 

2X1570 0.5, and 4),i = 60°. 

From Fig. 7, for = 0, (L/Rr) 
X 10' = 0.88. Since R,. = 1000/ 
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1( X 10-' = 10,000 ohms, then L 
..3.8 henrys. For ¢ = 60°, (L,,,/ 

R, X 10' = 4.4. Here Rr = 500/ 
10 X 10-' = 5000 ohms, and Lr, = 
500 X 4.4 x 10' = 22 henrys. 
Hice the input inductance should 
lue a minimum inductance of 22 

herys at a current of 100 milliam- 
peres. 

The amount of filtering necessary 
sh.11d always be calculated for the 
rni:imum delay angle. From Fig. 7, 

o ¢ = 60°, percent ripple X 

(1L_C1C2) x 10-2 = 5.26. For 0.5 

peent ripple, (L,LZCIC2) = 1052. 
,I is a swinging choke having 25 

'1 'rys at 100 milliamperes and 6 

herys at 500 milliamperes, and if 
61,11nd C. are 4µf each, then L, = 
1d./6 x 4 x 4 = 11 henrys. In 
th case a single -section filter would 
Ile proved impractical because of 
thilarge values of L and C required. 

rote the inductance values of 
thchokes are now known, their re - 
si ances may be determined from 
thl choke design. Typical values 
f the above chokes rated at 500 
m iamperes would be about 75 
obis each. Hence the voltage drop 
in se filter would be 2 x 75 x 0.5 = 
75volts. Assuming the tube drop 
is IO volts, the actual transformer 
voage required would be (1000 -I- 

75i- 10)/0.636\/2 = 1205 volts ef- 
fe ive each side of center -tap. 

the above example the effect of 
iri,tion voltage on minimum delay - 
ele and two other corrections 
rntttioned earlier in the discussion 
s' a not considered because of their 

31111 effect. However, in the case 
allow -voltage high -current recti- 
flu;, these corrections would have 
toe made and so for the purpose 
afillustration they will be calcu- 
laid for the above rectifier. 

will be noticed from Fig. 5(b) 
th'; the cathode -anode potential 
iierence is equal to twice the 
.rasformer voltage at the instant 
)firing, and hence the minimum 
vile of ¢ is the value that will 
iite twice the instanteous trans- 
foner voltage equal to the ignition 
voage of the tube. If FG-17 type 
thratron tubes are used in the 
i ve application, the ignition po- 
;:o ia1 will be approximately 40 

s. Hence 40 = 2E,nr sin cfin,,n, and 
tl from Eq. (10) (include the filter 
lib which was determined from the 

approximate design), 1000 -I- 

).tX 2 x 75 = (2E/x) (cos cbmin) 

- 10. Therefore tan 0,, = 40/ 
1085n = 0.00172, or gym, = 1° and 
E,ar = 1085n/2 cos 1° = 1705 volts. 

Also, E = 1705/V2 = 1205 volts, 
which is the full -load voltage rating 
of the transformer secondary from 
end to center -tap. 

To calculate 95mnr from Eq. (10), 
500 -1- 0.5 X 2 X 75 -1. 10 = (2 X 

1705/) cos 4,,,,r, from which 4,,, = 
57.2°. Then from Fig. 7, applying 
corrections, (Lc,/Rr) X 10' = 4.24 
(1 -I- 10/500) = 4.33, and Rr = 
(500/100 x 10') + 150 = 5150 
ohms. Therefore L,,, = 4.33 x 10' 
X 5150 = 22.3 henrys. Also from 
Fig. 7 for ¢,,,,, = 57.2°, percent rip- 
ple x (L,L.C,C_) X 10-2 = 4.7 
(RL -}- R,:) /R,, and (RL -b RX) / 
R, = (1000 -+ 150)/1000 since this 
correction should be calculated for 
the lowest load resistance possible 
for 4,,ar, i.e., for RL = 500/0.5 = 
1000 ohms. Then L,L,CICZ = 1080 
for 0.5 percent ripple. 

As before, if L, is a 25-6 henry 

swinging choke and C1 and C1 are 
each 4µf, then L2 = 1080/6 X 4 X 

4 = 11.25 henrys. 
It can be seen that in this exam- 

ple the more exact calculation gave 
practically the same solution as the 
approximate design based upon the 
curves with no corrections except 
that for the transformer voltage. 
In low -voltage power supplies, how- 
ever, it would be well to make an 
approximate solution from the 
curves, find the approximate value 
of R,. and then recalculate the val- 
ues as was done above. 

The curves and design procedure 
have been checked experimentally 
and were found to be correct within 
the limits of experimental error. 
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Voltage db 

CONVERSION DEVICE 

Linear polar -coordinate graphs are readily interpreted. Plotted data need not be normal. 

ized and the size of the time-saver is flexible. An antenna radiation problem is worked 

out as an example 

By EDWIN DYKE 
Lear Avia, Inc. 

Grand Rapids, Mich. 

POLAR-COORDINATE GRAPHS fol- 
lowing any fixed E" law may be 

readily interpreted in terms of db 
by means of the two-piece transpar- 
ent plastic conversion device illus- 
trated. 

The function of piece (a) is to 
set up a proportionality between the 
db scale of piece (b) and the plot- 
ted graph. Thus the graph need 
not be normalized and the size of 
the two parts of the conversion de- 
vice is immaterial so long as they 
are large enough to fit the graph. 
Piece (a) can be made up readily 
by ruling squares (any convenient 
size) on a transparent sheet. For 
piece (b), the scale shown here can 
be transferred to a strip of similar 
material. Two successive photo- 
graphic negatives of an ink drawing 
will yield an excellent transparency, 
often called an "Ozalid transpar- 
ency. 

Suppose, for example, that a lin- 
ear -voltage antenna radiation pat- 
tern (such as the one shown here) 
drawn to polar coordinates is to be 
converted. Piece (a) of the device 
is oriented by centering its upper 
left-hand corner over the center of 
the graph with the aid of a pin, and 
is then rotated to any convenient 
position. 

The vector of maximum ampli- 
tude is selected as a reference point 
V and, with the aid of the nearest 
arc on the graph, is traced to one 
edge of piece (a) as shown at R. 
This edge of piece (a) is now a 
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fixed reference line. At the refer- 
ence line the arc is tangent to a hor- 
izontal line on piece (a). 

With piece (a) held in position 
as described above, piece (b) is 
oriented by centering its infinity 
calibration (oo) over the center of 
the graph, again with the aid of the 
pin, and then rotating piece (b) 
until 0 db intersects the tangent 
line at point T. 

The db equivalent of any voltage 

point on the graph may now be read 
on the db scale of piece (b). As 

shown here, for instance, the db 

equivalent of point P is determined 
by following an arc to the vertical 
reference line R, following a hori- 
zontal tangent line from that point 
to the calibrated edge of piece (b) 
and reading -7.5 db. The same 

curve plotted in power would yield 
for the point P, -3.75 db, obtained 
by dividing the answer by 2. 
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Follow through! In our business too, we plan and develop 

an idea, our engineers and laboratories make it practical and 

economical, production puts it over. But that's not 

all, field engineers contribute their share of "CINCH FOLLOW 

THROUGH", right down to the basic mechanical and 

electrical applications of metal plastic assemblies for the 

ectronic Industry. Cinch is never satisfied, we constantly improvise, 

experiment, pioneer, mindful that leadership and 

follow through must still please you. 

C1 N C H MANUFACTURING CORPORATION 
2335 West Van Buren Street, Chicago Illinois 

SUBSIDIARY OF UNITED-CARR FASTENER CORPORATION, CAMBRIDGE, MASS. 
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INDUSTRIAL CONTROL 
Dielectric Heating of Tire Cord Sets Twist 
Rapid Gas Analysis for Vapor Control 
Magnetic Inspection of Bolts and Castings 
Flame -Failure Control of Industrial Furnaces 
Industrial Application of the Fluoroscope 
Ultraviolet Radiation Reduces Absenteeism 
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Dielectric Heating of Tire Cord Sets Twist 

TWIST -SETTING of textile yarns with 
electronic heating is being accom- 
plished by Industrial Rayon Corp. 
in a new process invented by the 
company's technical staff. 

The twist of the rayon tire cord 
is set, by submitting packages of 
the cord to dielectric heating. Heat 
generated in the cord is distributed 
so uniformly that spools or cones 
containing 18 pounds or more of 
rayon tire cord may be effectively 
treated. Such giant cones are used 
in the weftless method of tire con- 
struction. 

The .process is completed in a 
matter of minutes and results in 
the production of a cord in which 
the twist is uniformly set. Control 
of the -moisture content of the cord 
may be facilitated by wrapping the 
cones of cord in moistureproof 
paper before processing. 

The equipment originally in- 
stalled for this process has been in 
operation at Industrial Rayon's 

1.4 

Cleveland plant for more than eight 
months and includes high fre- 
quency power generating units hav- 
ing outputs of approximately 
22,500 BTU per hour each. They 
were furnished by the Girdler 
Corp., through its Thermex Divis- 
ion, and each unit is capable of 
handling several thousand pounds 
of packaged tire cord in a 24 hour 
period. Additional high -frequency 
twist -setting units are to be in- 
stalled in two other plants. 

Patent applications covering the 
use of high -frequency heating for 
twist -setting of textile products 
generally, including tire cord, have 
been assigned to Industrial Rayon. 
The new process is also being used 
by The B. F. Goodrich Company, 
under license from Industrial 
Rayon, in connection with produc- 
tion of rayon tire cord. Radio 
Corporation of America supplied 
the high frequency power units 
used by Goodrich. 

- 

I 

F:: ,. 

1 °- y - 

.. i ,,. 

Factory layout of dielectric heating equipment used for setting the twist of rayon 
tire cord. The 18 -lb spools of cord are wrapped in moistureproof paper for control 
of moisture. The operator at the right is removing plywood covers that were placed 

over the spools during passage through the heating chambers 

Rapid Gas Analysis 
for Vapor Control 
MANY INDUSTRIES are concerned 
with the problem of controlling con. 

taminated atmospheres. Elaborate! 
air-conditioning systems, special 

section hoods, etc., are employed in 

plants to draw off vapors and gases 

and in many instances workers 
wear gas masks during certain op. 

erations. In spite of these precau- 
tions, it is usually necessary to 

make periodic checks of the air in 

various parts of the plant to deter- 
mine whether the concentration of 

the volatile substance is being held 

within the safety level. 
Most gas analyzers require 15 I 

minutes or more to take an air 
11, 

sample and show only the average 
concentration of the gas during 
that period of time. With this tech- 
nique, momentary high peaks escape 

I " 
ry l. r 
The carbon disulfide analyzer contains 
a mercury lamp with glass envelope 
removed and mounted so that its radia- 
tion is reflected down absorption tubes 
to photocells. The contaminated air is 
also supplied to one tube, then passed 
through activated charcoal and fed to 

the second tube for comparison 

observation. An electronic instru- 
ment developed at E. I. du Pont de 

Nemours can run continuous 
samples and give direct and in- 

stantaneous readings. This per- 
mits accurate second -by -second ob- 
servation of the vapor level in each 
step of a manufacturing process. 

V. F. Hanson, of the Electro - 
chemicals Department of the du 

Pont Company, designed the orig- 
inal instrument. A modified model, 
intended particularly for - carbon 
disulfide analysis, has bedi de- 

veloped by Dr. Shirleigh Silverman, 
assisted by Dr. J. W. Ballou and 
W. H. Warhus,, all of the Rayon 
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WIALLORY Wii'eWound RESISTORS 

a 

For security- 
Bay War Bonds 

*-Dissipate Heat Rapidly 
* withstand 

Atmospheric Conditions 
* Prevent Burnouts 

and Failures 
* Stay Accurate 
* Save Time and Trouble 

MALLORY resistors are serving today in production, 
research and actual battle to speed the moment of 

victory. Eery day their usefulness increases as science, 
widening the field of electrical and electronic development, 
builds new devices for controlling, counting, measur- 
ing, detecting. 

You can depend on Mallory resistors to give long, uninter- 
rupted service. The wire -wound units give maximum wattage 
dissipation and are strongly resistant to humidity. Available 
in fixed and variable types, they cover every power range 
from 10 watts to 200 watts. Mallory variable resistors are also 
stocked in a wide variety of sizes, types and resistance values. 

Whatever your needs ... for original equipment, process- 
ing, servicing, experimenting... Mallory can help you in your 
resistor problems. We invite you to send for the latest data. 

For standard units consult your nearest Mallory distributor. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

MP.R. MALLORY& CO..Inc. 

A.L LORT 
FIXED AND VARIABLE 

MALLORY TYPE "CA" 
VARIABLE RESISTOR 

Insulated contact arm. 
Di.sipates 2 watts. Total 
rotation,_ 280°. Effective 
electrica rotation, 270°. 
Diameter. IS inches. 

t- 
I 

1¡ 

I 

MALLORY TYPE "E" 
VARIABLE RESISTOR 

Grounded contact arm. 
Dissipates9 watts. Total 
rotation. 310°. Effective 
electrical rotation, 299°.. 
Diameter. 231 inches. 

# w RESISTORS 
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Technical Division of the company. 
The Mine Safety Appliance Co. is 
planning to manufacture instru- 
ments of this general type. 

Operation of the ultraviolet 
photometer is based on the phenom- 
enon of light absorption by gases. 
Most gases absorb light of some 
particular wavelength, in effect 
casting a shadow where that par- 
ticular wavelength line would 
otherwise have fallen. In a spec- 
trum that shadow is known as an 
absorption line. Carbon disulfide, 
for example, strongly absorbs light 
having a wavelength of 3132 
Angstrom units, in the ultraviolet 
range. 

Comparison System 
The instrument is so constructed 

that the air to be analyzed is 
pumped through several small 
chambers, which filter out dust, oil 
and moisture, and thence into a 
pair of parallel tubes, about 31 
inches long. The contaminated air 
runs into the first tube and then 
through a canister of activated 
charcoal which removes carbon 
disulfide, and passes purified air 
into the second tube. This permits 
a continuous comparison of the 

., 

)1. .,. 

4 

Engineers in the Du Pont plant check on 

the efficiency of a large suction hose 
used to draw off fumes during a pro- 
duction process. The intake hose of the 
analyzer is held at the operator's nose 

level 

purified with the contaminated air 
and very minute differences may 
be detected. 

Rays of ultraviolet light from a 
mercury lamp pass through the two 
tubes and fall upon a sodium 
phototube mounted at the opposite 
end of each tube. A vacuum -tube 
amplifier follows the phototubes and 
actuates a microammeter for read- 
ings. 

Filters in the optical system have 
been so selected that about 60 per- 

cent of the photometric response of 

the cell is due to light of 3132 I 

Angstrom units in wavelength, the I1 

light which carbon disulfide ab- 

sorbs. No other atmospheric ele- 

ment has been found in plants I 

where this instrument is used that 14 

absorbs either this band of light or 

the 3650 Angstrom unit band, 

which accounts for most of the re- 

mainder of the photocell's response, 

One part of carbon disulfide in a 

million parts of air will produce 

an absorption of 0.02 percent. 
In one test, 61 readings were 

made during the nine minutes re- 

quired to open, dump and clean out 

a large vessel in which material, 
was treated with carbon disulfide. 

During most of the operation the; 

concentration of gas remained be- 

low 20 parts per million and older 

methods of analysis, which could 

give only the average for this en- 

tire time interval, would show no 

danger points. However, the ultra- 
violet photometer revealed that the 

II 

concentration rose to 60 parts per 

million at one moment and to 401 

at another. The ventilating equip- 

ment was therefore modified in or- 

der to eliminate these peaks. 

Magnetic Inspection of Bolts and Castings 

QA IL a 

w.órá 
u. 

I 

t 

Il 

The tubes on the panel control a current impulse of 40.000 amperes for magnetizing 
bolts and castings. The transformer is mounted on trucks to permit short lead 

lengths to the test positions 

ELECTROMAGNETIC INSPECTION Of 

bolts and other parts made of mag- 

netic material has been made for 

some time at the Buffalo, N. Y. 

plant of the Airplane Division of 

Curtiss-Wright Corp. The equip- 
ment used for this purpose shows 
up flaws and cracks and can handle 
part sizes ranging from small bolts 
to reasonably large castings. 

When a magnetic substance has 
electrical current passed through 
it, a north and a south pole are 
produced at each crack in the mate- 
rial. When finely divided iron oxide 
in solution is poured over the mate- 
rial, the oxide particles adhere at 

the cracks and make them readily 
visible. The importance of such 
electromagnetic inspection opera- 
tions in the production of aircraft 
has long been considered a vital 
necessity as a safety measure. 

This method of inspection re- 

quires a large amount of current 
and this has been obtained from 
storage batteries in the past. Main - 

1 
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t exam ix: HIGH-SPEED PHOTOGRAPHY._ 
The lee Strobo-Speed lamp stops action of rapid movement, 
with a flash of about one thirty -thousandth of o second. One, 
flash exceeds in light intensity the illumination of 2,000 kilo- 
watts of ordinary tungsten lamps. Operates on 115 volts, 
60 cycles. A.C. 

THERE'S A JOB FOR 

By GUARDIAN 
In the Lee Strobo-Speed lamp a rectifier tube is employed to build up a high 
charge on o bank of condensers. These are discharged through the flash 
lamps when the Guardian Series 15 relay is energized. This special applica- 
tion illustrates the flexibility of design incorporated into Guardian relays. The 
Guardian standard Series 15 was selected for the job and engineered to meet 
the high voltage requirements and other special conditions. 

Another Lee Strobo-Speed unit with three flash tubes operating from three 
banks of condensers also employs the Series 15 relay. In this application the 
relay is equipped with additional switches to handle three circuits instead of 
one. Contact switches in both units are specially insulated to withstand the 
high voltages. 

The Series 15 is a compact unit having a maximum switch capacity of 10 
pole, single throw with 11/2 amp. contacts; 6 pole single throw with 8 amp. 
contacts; 4 pole double throw with 121/2 amp. contacts. Coils for standard 
voltages range up to 220 volts and may be equipped with copper slug time 
delay on release or attract. 

For D. C.-write for Series 15 bulletin. For A. C.-write for Series 30 bulletin. 

GUARDIAN 
1625-K W. WALNUT STREET 

ELECTRIC 
CHICAGO 12, ILLINOIS 

Single Flash Tube, Single Circuit Diagram. 

Consult Guardian whenever a tube is 
used-however, Relays by Guardian 
are NOT limited to tube applications 
but are used wherever automatic con- 
trol is desired for making, breaking, 
or changing the characteristics of elec- 
trical circuits. 
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tenance cost on the battery equip- 
ment has run approximately $3000 
yearly. To cut down this expense, 
A. E. Soderholm, of the company's 
engineering staff, started work on a 
method of using electronic equip- 
ment to replace the batteries. As a 
result of his research and study, 
electronic units were built to speci- 
fication by General Electric Co. 

The electronic equipment shown 
in the photograph makes available 
a source of power which is con- 
stant, day in and day out, at a fixed 

-- 

Cracks and flaws in nuts and bolts 
made visible by the action of heavy 
current from vacuum -tube rectifiers 
through the part under test. Iron ox- 

ide collects at the crack 

amperage. By the use of thyra- 
trons and iknitrons, a current im- 
pulse of 40,000 amperes is available 
which provides deeper penetration 
and greater concentration of the 
oxide -iron particles. The estimated 
yearly maintenance cost of the elec- 
tronic equipment is $50, principally 

for replacement of vacuum. tubes. 
With the vacuum tube power 

supply as a source of current, the 
hazard of fire is completely elimi- 
nated as there are no electric arcs. 

Another advantage is the elimina 
tion of lost motion due to periodi 
shut downs previously experience 
during battery changeover an 
charging periods. 

Flame -Failure Control of Industrial Furnaces 
IF THE FLAME FAILS in furnaces 
fired by pulverized coal, oil or gas, 
electronic flame -failure safeguards 
can prevent the development of ex- 
plosion hazards. In its simplest 
form, the equipment shuts off the 
fuel supply and attracts the oper- 
ator's attention by a signal. Such 
systems may be modified by the ad- 
dition of various interlocks, furnace 
purges, automatic ignition, re- 
lights, timers, alarms, and other 
devices. 

Operation of the equipment de- 
pends upon detecting a flame's ex- 
istence by a phototube or an elec- 
trode, or both. Furnaces burning 
pulverized coal or oil, in which 
flame luminosity is light yellow, or 
brighter, generally use the photo - 
tube detector. Ordinarily a blue 
flame, such as gas burners make, 
requires an electrode detector 
which is a conductor of electricity 
with a resistance of from 1 to 100 
megohms. 

At flame failure, the resulting 
change in the current through the 

phototube or electrode exposed t 

the flame is amplified by electronó 
tubes to the desired value. The cie 

cuit of one of the simplest forms of 

flame -failure safeguards is short 
in Fig. 1. This system, made bj 

Wheelco Instruments Co., is use( 

on an oil -fired furnace with push 
button opening of the fuel valve and 

manual lighting of the flame with a 

torch. 

Photoelectric System 

The diagram shows no -flame con.' 

ditions, when, for example, th 

flameguard has been energized bu 

the fuel valve is still closed. Th 
operation of the circuit can b 

traced by assuming transformer in 

stantaneous polarity as shown. Sec 

ondary S, supplies current to hea 
the cathodes of the twin vacuum' 
tube T. Transformer secondaries 
S, and S, complete a circuit from 
cathode C to anode A, secondary 
resistor R and secondary S. Until 
there is a flame, phototube P is in- 

active and there is no potential on 

Main 
flame 

Pilot 
flame 

Furnace 

Flame a/ectrode 

,Main gas va/ve 

-Main burner 

A --Pilot burner 

I I 11 

- Pilot gas 
valve 

Igñit bn 
I l transformer 

///////// ////////////% 

Manual 

A -C line 

Start 

Stop 

'0000V0000' 

FIG. 2-Circuit of a flame protection system for a gas -fired furnace. Actuated by a flame electrode and electronic ampli- fier are a solenoid -operated pilot valve, main gas valve, and automatic ignition. The electronic amplifier controls the working units of both the fuel and ignition systems 
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When that Great Day dawns you'll be in 
the market for new types of components 
for your electronic devices now in the 
planning stage. Among your needs will 
be resistors embodying those characteris- 
tics which the new applications demand. 

For months, in the midst of war produc- 
tion, the IRC Engineering Staff has been 
looking ahead-designing, adapt- `Q,ED FOR PEgfp9 
ing, testing, perfecting-to in- y 
corporate in peacetime re- 4 I It C 

%f ck. 

al11AIlE 

-. 
.keirdo 

sistors special features developed for 
war uses and which will anticipate in- 
dustry's future requirements. 

Yes, "IRC will be ready" to supply re- 
sistors of all types on a mass production 
basis.... In the meantime and without 
obligation, our Research Engineering De- 
partment invites you to discuss with them 

(confidentially, of course) any re- 
sistor problems connected with 

your peace -time production. 

INTERNATIONAL RESISTANCE CO. 401 N. dread St. Philad®Iphia 8, Pa. 
tic makes more types sl rssisteece units, In more shapes, for more applications than any ether manufacturer In the world. 

'f ley 
r, . 
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The No. 10060 
Shaft Lock 

Another exclusive Millen "Designed 
for Application" product is the No. 
10060 shaft lock. This differs from 
the self -mounting No: 10061 unit in 
that it is mounted on a cross arm 
which can readily be attached to 
variable condenser frames, brack- 
ets, etc., for "behind the panel" 
applications. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

grid G, consequently current can 
flow between cathode C and anode 
A. 

The voltage drop across resistor 
R, puts a negative potential on grid 
G,. How this potential is produced 
can be easily seen by considering 
secondary S, alone. If a connection 
were made between grid G, and 
cathode C current from S, would 
flow from grid G, to cathode C then 
from C to A, and back to S,. 

In the absence of the connection 
betweenG, and C,, there exists a 
negative potential equal to that of 
secondary S and this side of the 
tube cannot conduct. As a result 
the relay coil remains dead, a cir- 
cuit for this coil being through sec- 
ondary S,, cathode C,, anode A 
secondary S, and back to the relay, 
but it is blocked by grid G,. 

Relay contacts, therefore, remain 
closed in the position shown, and 
the pilot light is energized through 
contact L, to show a no -flame con- 
dition. 

Valve Open 

Closing the pushbutton connects 
the fuel -valve -opening coil across 
the line. This valve opens and when 
the fuel is burning with sufficient 
flame the phototube conducts on the 
reverse transformer polarity from 
that in the diagram. This circuit 
is from terminal N of secondary S 
the relay coil, resistor R: to ground 
through the phototube resistors R, 
and R back to S,. The anode of the 
phototube connects between R, and 

R which puts a negative potential 
on grid G equal to the voltage drop 
across R, and R and charges ca- I 

pacitor D. 
When the polarity of the trans- 

former reverses, capacitor D dis- 
charges through resistors R6, II, 
and R and maintains the negative 
potential on grid G to block the cir- 
cuit between cathode C and anode 
A. Blocking the circuit removes the 
potential on G,, and the right-hand 
side of the tube completes the relay - 
coil circuit. 

This circuit is from S. through 
cathode C anode A secondary S 
the relay coil, and back to S,. Ener- 
gizing the relay coil causes it to 
open contact L to extinguish the 
pilot light and close contact L, to 
short-circuit the pushbutton and 
put the fuel -valve coil circuit di- 
rectly across the line. When the 
pilot light goes out the' operator 
knows the burner has been lighted 
and he releases the pushbutton. 

Flame Failure 

If for any reason the flame fails, 
the phototube becomes inoperative 
and removes the negative potential 
from grid G. Current can again 
flow from cathode C to anode A to 
give grid G, a negative potential 
and block the right-hand side of 
this tube, as previously explained. 
Since the circuit is blocked between 
C, and A,, the relay coil deenergizes, 
to open contact L and close L,. The 
former opens the fuel -valve -coil cir- 
cuit, and this valve closes to shut 

Solenoid- 
operated 
oil va/ve --'-" 

i' 
Manual va/ve 

Pushbutton 
n 

111 

í 

11111111111 

FIG. 1-Simple flame -failure system for an oil -fired furnace. A pushbutton opens a 
solenoid -operated fuel valve and the flame is lit manually with a torch 
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. . . in IlcariugAids 
A vital component of the Hearing Aid -is the Microphone which must 

be small, light, moisture -proof and possess the frequency response adapted 
to the Hearing Aid Device. Often the Microphone must be chosen to fit 

the threshold of hearing of the patient. Shure Research has succeeded 
so well in controlling the frequency response and output level of small 

size Hearing Aid Microphones that, today, Shure Brothers 
produces microphones for practically every major 

manufacturer of Hearing Aids. 
r 

SHURE BROTHERS, 225 west Huron Street, Chicago 
Designers and Manufacturers of Microphones and Acoustic Devices. MICROPHONES 
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off the oil. Closing of contact L 

lights the pilot lamp to signal the 
operator that the fire is out. 

To prevent the relay dropping out 
during transient flame distur- 
bances, such as puffs and flickering, 
that temporarily shut light off from 
the phototube, a capacitor D, con- 
nects across the relay coil. Time 
delay in relay opening after its coil 
circuit is blocked depends on the 
size of the capacitor and the charge 
on it just before flame interruption. 
This time can be adjusted but if 
insufficient to overcome effects of 
transient flame disturbances, it may 
be lengthened by increasing capaci- 
tance. 

Flane Conduction Type 

Figure 2, a gas -burning system 
developed recently by Brown In- 
strument Co., includes a flame -elec- 
trode, main gas burner, pilot burner 
and automatic ignition. The control 
part of the system uses two twin 
vacuum tubes, T and T,. Assume 
no -flame conditions with the line 
switch closed. The cathodes of the 
two tubes are heated and the pilot 
light energized from the trans- 
former secondary S,, as indicated 
by the arrowheads. Secondary S, 

completes a circuit through resistor 
R cathode C, and anode A, of tube 
T, back to S,. Under this condition 
grid G does not have a negative po- 

tential and this side of the tube con- 
ducts when the polarity of second- 
ary S, is the reverse of that shown. 
This circuit is from terminal M of 
secondary S to cathode C, anode A, 

through resistor R back to S,. Volt- 
age drop across R, puts a negative 
potential on the grids of tube T, to 
block the relay -coil circuit. This 
circuit, when not blocked, is from 
terminal N of secondary S, through 
the relay coil, secondary S_, cath- 
odes C,, anodes A_, back to S,. 

ignition of Pilot 

Closing the start button com- 
pletes the circuit from the line 
through the ignition coil, contact 
L,, start and stop buttons, back to 
the line, as indicated. A circuit is 

also completed through the pilot - 
valve coil, the start and stop but- 
tons, to the line. The pilot valve 
opens and the ignition system lights 
the pilot flame and it contacts the 
electrode. Then a circuit is com- 
pleted from secondary S, through 
the flame, the flame electrode, re- 

o 
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PLAN YOUR FASTENINGS IN THE PRODUCT DESIGN STAGE 

TO SAVE ASSEMBLY HEADACHES 

"Cold -forging"- proof #23 
... more each month 

The cold -forged part illustrated was designed early in 
the product design stage, thereby eliminating unnec- 
essary assembly problems. A saving, too, was effected -a saving in money-materials-motions-for the 
part was cold -forged by Scovill. 

Many Scovill customers have profited by planning 
early and choosing the fastenings-special or standard 
-that meet their exact requirements. They have called 
in a Scovill Fastenings expert to help them determine 
the best kind of fastenings to use-one of our featured 
standard fastenings, or a part specially designed to fill 
their specific need. 

Each day the practical problems of reconversion and 
postwar production draw closer-now is the time to let 
Scovill ingenuity in cold -forging and special design 
serve you. Call today for a Scovill Fastenings expert to 
help you decide on the exact modern fastening that 
will meet your specific need. 

3 Standard Fastenings for Production Efficiency 
1 Phillips Recessed Head Screws 

-The modern, effective, time -sav- 
ing fastening device proven in tens 
of thousands of assembly lines. 

2 Self -Tapping Machine Screws- 
Eliminate separate tapping opera- 

tions in making fastenings to castings, 
heavy gauge sheet metal, and plastics. 

3 Washer -Screw Assemblies- 
Wherever the use of lack 

washers is indicated, the time -sav- 
ing of pre -assemblies is obvious. 

ON 

SCOVILL MANUFACTURING COMPANY 

WATERVILLEP::cDIVISIÓNOUC . 

WATERVILLE 48. CONN. I 

.[u t TEL. WATERBURY 3-3151 

NEW YORK, Chrysler Building . DETROIT, 714 Fisher Building CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building PITTSBURGH, 2882 W. Liberty Ave. SYRACUSE, Syracuse -Kemper Insurance Bldg. LOS ANGELES, 2627 S. Soto St. SAN FRANCISCO, 434 Brannan St. 
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CML Electronic Generators 
are generating hundreds of 
kilowatts of power-through 
wide frequency range-for 

scores of manufacturers. The Model 
1400, especially valuable for complete 

tests on the production line, delivers 1400 watts of power from 
300 to 3500 cycles single phase. Regulation from no load to 
full load is within 4%. Maximum distortion with a resistive 
load is within 10%. 

This generator includes a variable frequency oscillator fol- 

lowed by several driver stages. The output stage employs a 
pair of 833-A tubes in Class B. The CML 1400 overcomes the 
usual control difficulties of this type of high impedance power 
source by mecrns of a special control circuit which maintains 
output voltage at a substantially constant level from no load 
to full load. 

WRITE FOR 

DESCRIPTIVE 

BULLETIN 

' I.111. 

i. 

71 

COMMUNICATIOIV. 

Rotobridee . o.: -Electronic Generatórs . Powir Súpply.. Units 

:' '' 1.20GRÉENWICH'ST., NÉWYORK-6,.N: Y.,. :io 

sistor R2, cathode C1 and anode A1, 

back to S,. 
Grid G connects, through resistor 

R,, between the electrode and resis- 
tor R, which puts a negative po- 

tential on this grid to block the cir- 
cuit from cathode C to anode A. Ca- 

pacitor D is also charged and when , 

the polarity of the transformer re- 

verses, the capacitor discharges 
through resistor R, and maintains 
a negative potential on grid G to 

block the circuit through R, and S,. 

Absence of current through R, 

removes the negative potential 
from the grids of tube T,, and 

the relay coil is energized. The cir- 
cuit for this coil is through second- 
ary S2, cathodes C2, anodes A sec- 

ondary S, and the relay coil. Ener- 
gizing this coil ovens contacts L, 

and L, and closes contact L2. Open. 
ing contacts L, and L. opens the 
pilot -lamp and ignition -coil circuits, 
but the pilot valve is held open by 

the circuit through the pushbutton. 
When the pilot light goes dark, it 

denotes that the pilot flame has 

been established and has contacted 
the electrode. 

Main: Flame 

Closing contact L, completes the 

main gas -valve coil circuit from the 

right-hand side of the line, through 
the main gas -valve coil, contact L2, 

the stop button, then to the left- 

hand side of the line. This valve 

opens and the operator holds the 

start button closed, releasing it 

when the main burner ignites. The 

main valve circuit remains closed 

through contact L2 and the stop but- 

ton. As long as the flame contacts 
the electrode, the relay holds its 

contacts closed to the flame position. 
Should the flame fail for any rea- 

son, it will remove the negative 
potential from grid G. This tube 

will again complete the circuit for 

secondary S, through resistor R to 

make the grid of T, negative and 

block the relay coil circuit. Its con- 

tacts then return to the start posi- 

tion and break the main gas -valve - 

coil circuit through contact L after 
which the valve closes. The system 

then remains in a safe no -flame po- 

sition until the start button is 

pressed, when the operations just 
described repeat. 

During normal operation, pressing 
the stop button opens the main gas - 

valve coil and this valve closes. The 

operator holds the button open until 
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COAXIAL CONNECTORS TO "AN" SPECIFICATIONS 
",..Performance -proved in specialized high -frequency applications - where , ' 'only the finest is acceptable - DICO co -axial connectors are now avail- able for additional service to the electronic industry. A catalog will be . furnished at your request; please give type. designations of the connectors. you require. 

ENGINEERING DESIGNING CASTING WELDING MACHINING SILVER SOLDERING PLATING ASSEMBLING, 
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DIAM o n D 
msTRUMfnr co. 
NORTH AVENUE WAKEFIELD, MASSACHUSETTS 
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TRANSFORMER INSPECTION 
A Serious Duty 'at Jefferson. Electric 

- 

(Photo Courtesy 
of U. S. 

Coast Guard) 

Inspection of the construction, equipment, 
and manning of American ships is a serious 

duty of the U. S. Coast Guard to promote 
the safety of life and property at sea. 

Thorough inspection of Transformers 
is as important at Jefferson Electric as the 
designing, engineering, and construction, 

-inspection that cuts to a minimum the need 
of replacements in the field,- 

inspection that begins with the raw 
materials and continues up to final shipment. 

Such thoroughness plus control of 
manufacture of all parts insure Trans- 

formers of uniform quality in large 
scale production. JEFFERSON ELEC- 

TRIC COMPANY, Bellwood .(Suburb 
of Chicago), Illinois. In Canada: 

Canadian Jefferson Electric Co., Ltd., 
384E Pape Avenue, Toronto, Ontario. 

.; ár! 

JEFFERSON 

TRANSFORMERS 

he sees the pilot lamp light, when 

he knows that the equipment has 

returned to safe no -flame position, 
If the electrode were to bend 

down and touch the gas burner it 

would form a closed circuit to 

ground the same as when a flame 

exists. This danger is provided 
against because when the electrode 
grounds, capacitor D discharges so 

rapidly that the potential on grid G 

decreases to where its side of the 

tube conducts and makes tube T, 

grids negative to block this tube. 

The tube then acts the same as 

when the flame extinguishes; the 

relay opens its contact to close the 

fuel' valve and light the pilot light 
This system is therefore protected 
against either breaking or short- 
circuiting of the electrode. If the 

electrode breaks and does not con- 

tact the flame, it creates no -flame 

conditions to close the main fuel 

valve automatically. Grounding the 

electrode also closes the fuel valve. 

Industrial Applications 
of the Fluoroscope 
A COMPARISON of radiographic and 

fluoroscopic techniques that have 

been developed as part of the ex- 

pansion of industrial x-ray use 

since the start of the war was made 

by R. W. Mayer of Kelly-Koett Mfg. 

Co. in addressing the Pittsburgh 
section of the American Industrial 
Radium and X-ray Society. He 

pointed out that the Government, as 

a customer, will not be in the pic- 

ture to require x-ray inspection of 

airplane castings, tank welds, ar- 

mor plate, etc., from the sole stand- 

point of safety-although there 

might be some government safety 

regulations calling for x-ray in- 

spection of certain vital parts of 

airplanes used as public carriers. 
"Many industrial x-ray users who 

started using the equipment orig- 

inally because of government re- 

quirements, have learned the value 

of inspection beneath the surface 

for the information it provides, en- 

abling them to improve quality, 

reduce costs and save labor. It is 

likely that these users will pass 

along what they have learned and 

establish acceptance standards of 

their own on purchases of castings, 

welded parts and assembled units. 

' Equipment 
"One contribution to industrial 

x-ray expansion is the improvement 

1 
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Makes vhf waves behave 
FI IE KLYSTRON converts DC en- 
ergy into radio frequency energy 

y modulating the velocity of an elec- 
ron beam between spaced grids. 

The ultra -high -frequency waves 
bus generated are so short that they 
pproach heat and light waves in the 
lectro-magnetic spectrum. 

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

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

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

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

Sperry Gyroscope Company 
GREAT NECK, N. 1. DIVISION OF THE SPERRY CORPORATION 

ROSCOPICS ELECTRONICS 

1CTRONICS - September 1944 
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Illustrations show part of RCA's 

complete line of Faradon Condensers,. 

extensively used in stations everywhere 

-`- BUY MORE WAR BONDS 
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IF so, it is one of the stations to which we have shipped 

Faradon Condensers during the past two years. RCA is 

- mighty proud of the record number of these wartime orders 

which have been handled. It's a record made at a time when 

condensers of the type used by broadcast stations have been 

very hard to get for other than direct military use. 

How Has this record accomplished? By rebuilding units, by 

substituting condenser sizes and types. By rearranging sched- 

ules and by exhausting every possible stock of spare units. 

Why did we do this? Because me had a peacetime reputation 
for helping our broadcast customers-a reputation RCA 

wanted to keep. We knew we wouldn't be able to fill broad- 
casters' orders for the shiny new things they would like to 

buy. But me could "keep them on the air"-and we have! 

RCA Faradon Condensers have a reputation for durability, 
stamina and continuous service. Here is a quality product 
by prewar standards. Craftsmen, long experienced in the 
intricacies of condenser manufacture, supervise Faradon 
Condenser production. Postwar, a complete line of RCA 
Faradon Condensers will be as ailable for e\ ery purpose. 

RCA BROADCAST EQUIPMENT SECTION 

. 

1. L.- 
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- --- RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, p. J. 

LEADS THE WAY .. In Radio . o Television .. Tubes 
Phonographs .. Records . Electronics 
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SINCE 1940 Insl-x chemists have been 

cooperating with our armed forces 

in developing satisfactory fungicidal 

materials for electrical and electronic 

applications. Phenyl mercury salts, now 

proven to be the most efficient toxi- 

cant, were developed by Insl-x. We are 

,proud that other manufacturers, in an 

effort to give our- armed forces the 

best, are following in our footsteps. 

Exut uucie /idraa 49eá 

Tgee x 7u Cited 

Non toxic to humans-Official tests 

show Insl-x will not cause dermatitis. 

Non -corrosive to metals. 

COMPLETE LINE OF FUNGICIDES 

for Electrical & Electronic Manufacturers 

Ins! -x 25A - Overall coating. Meets Signal Corps 

Spec. 71-2202A dated 4/12/44. 

Ins! -x 25X - Same as above but highly flexible. 

Insl-x 95T - For phenolics. For motors and gener- 
ators. Perfect adhesion. Moisture proof. 
Prevents leakage paths. 

Ins! -x I -IT - The first effective fungicidal' concentrate 
for waxes. Will not vaporize or lose 

potency at bath temperatures. (See cuts.) 

Ins! -x 200T- Hot -melt material conforms to S.C. 72-95, 

Capacitor with 
standard wax 
after 5 days 
actual exposure. i 

Capacitor with 
INSL.X IIT 

+ treated :wax' 
after 5 `days 
actual exposure. 

New >tooldet` i."igef, 
Pro eilag fór the 
Electrode litdst e. 
available 'on request, 

3 
Write Today/ , 

THE INS1 X CO., 
,__ aG, Meeker Avenue Brooklyn, H. T. 

Los 'Anaeles 
Philadelphia 

=i 

of presently available types of x-ray 

machines and the creation of new I 

machines and accessory devices as 

our own knowledge increases.I 

Progress thus far has been much 

greater along the lines of straight 

radiography than on fluoroscopy, 

The reason for this is that x-rayi 

has been, for years, a tool for the' 

medical profession and equipment 

and medical traditions have beer 

carried over into industry. For en. 

ample, the standard medical site 

14 x 17 ín. film is just about right' 

for the human torso, but no engi- 

neer would have established such 

dimensions, although they happen 

to work out very satisfactorily. 
"Medical x-ray equipment fon 

radiography required only minor 

modification for industry, but th 

medical fluoroscope is another mat. 

ter. The principal reason for th 

slow development of the fluoroscop 

in medicine is the limit of x-ra 

that a patient can stand with 

safety. Medical machines are mad: 

to cut back automatically to 5 m 

liamperes when used for fluoro- 

scopy, and the radiologist is ea 

tremely careful to restrict the tiro' 

that a patient is exposed. 
"For some time the fluoroscop 

has been used to spot the present( 

of foreign bodies in packaged found 

tobacco, soap, cereals, etc. Or 

large manufacturer of chewing to 

bacco experienced labor trouble 

and when the strikers left their jot: 

they tossed nails, hairpins, an 

other foreign articles into the pil 

of unpackaged tobacco. That h 

bacco company now has a fluor 

scope, and a girl observes an 

checks every package. There is 

difficulty in detecting such impur. 

ties since they are usually metal!. 

or, at least, of a density vastly di 

ferent from the pure article, an 

fall under the general heading 
gross defects. The only problemi 

on such inspection are those of 

mechanical nature. 

Improved Sensitivity 

"Fluoroscopic inspection perm' 

instant separation of the good fro 

the bad-no waiting for films to 

developed and dried, no film at a 

no dark room, no delay. Savin 

mount, costs go down, and for th 

reasons there have been many 

tempts to widen the field of app 

cation of the fluoroscope, but 
stumbling block has always bets 
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The RAULAND 
Tuning 

-Capacitor 
is a true. precision 

instrument, 
comparable 

to a 

fine watch in craftsmanship 
quality. 

But minutely 
-controlled 

tuning had to be 

made battle -worthy. 
So RAULAND 

engineers 
created 

a special shock -absorbing 

chassis 
for this finely adjusted 

tuning mechanism 
to insure its complete 

oper- 

ating dependability 
under even the roughest 

tank battle maneuvers 
and 

artillery 
vibration. 

A typical example 
of RAÚLAND 

precision 
craftsmanship 

and engineering 
thoroughness. 

©U 

T/ 
. 

I,ectr 

. 
. 

--._.. 
VONS 

yOar arid S 
AUAIVD Cp ojleer1ng 

is our 

194 

Stamps! Rau/and e 
pPORATQ 

eItSitIeSS 

uN'Al 

N,, 
Yees 

CH/CA 
are still i0v 

G 
.sti08 10%O 

l 
or their 

salaties 
i4 War 

BOQds 

[11 

76s 



 .. 

SEND US YOUR SPECIFICATIONS 

US HELP DEVELOP NEW USES TO 

IENCED PAPER CONVERTERS .. . 

AND ARE IN A POSITION TO 

0 
00 

ON STANDARDIZED ITEMS, OR LET 

MEET YOUR NEEDS. WE ARE EXPER. 

HAVE A NEW, UP-TO-DATE PLANT1J 

SERVE YOU WELL AND PROMPTLY: 

PAPER 

PRODUCTS 

INDUSTRIAL GASKETS; DIE CUT SPECIALTIES 

Pierce industrial gaskets: manufactured to precision dimen- 

sions from paper, felt, cork, asbestos, synthetic rubber, leather 

or special compositions; meet specifications for resistence to 

oil, water, gasoline, heat, pressure. Die -cut specialties: pro- 

duced by rotary press, platen press, punch press, or drawing 
methods from paper, felt, cork, special compositions. 

PACKAGING AND SHOP PRODUCTION ENVELOPES 

Pierce packaging envelopes for holding small flat parts; 

metal -top envelopes for secure fastening and convenient re- 

opening; waterproof and greaseproof envelopes to meet all 

specifications; duplex shop -order envelopes - with protective 
glassine panels: the modern method of keeping blueprints and 

production orders together during work in progress. 

si 

;\ 

Ya 
Iti4441,9, 
I 

NEW...SAF-T-PAK BOXES FOR SMALL PARTS!I 

Pierce Saf-T-Pak Boxes: specially designed to individual 
quirements for the protection of small precision parts at 

other fragile items_easily damaged in shipment. Can be pa., 

duced from krah, chipboard, or special compositions is 

wide variety of forms with die -cut cells, cushion liners, par 

titions, other construction features of protective packagia 

SPIRAL -WOUND PAPER TUBES AND CANS 

Pierce spiral -wound tubes and cans: in diameters from 1,1 

to 6" - any required length - from waterproof paper, kr.'` 

chipboard, special compositions. Also, Pierce Saf-TP 
tubes with felt liner for protection of fragile parts in shipmu 
Pierce protective caps and tubes for male and female thread 

made in any size, waxed or plain. 

PRODUCTS 

i 

* WRITE FOR SAMPLES AND COMPLETE INFORMATION 

we,,~ 'red 4 PIERCE PAPER PRODUCTS CO., 2726C AUBURN STREET, ROCKFORD, ILLIN 
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Producers of Variable Re- 
sistors Selector Switches 

Ceramic Capacitors, 
Fixed and Variable 
Steatite Insulators. 
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HATHAWAY OSCILLOGRAPH 
adtwordi#1 Actpnota.ace a.KdA-a7;t~ 

Available Soon-Order Now 

The ideal instrument for portable 

use, suéh as geophysical work, field 

testing, and aviation flight testing. 

Ten channels; Galvanometers avail- 

able covering wide. range of char- 

acteristics: Daylight loading of 6 - 

inch paper or film: Recording 

speeds quickly adjustable: Auto- 

matic record length control: Au- 

tomatic record numbering: Simul- 

taneous viewing, and recording: 

All controls convenient on top 

panel. Early delivery. Hathaway 

Instrument Co., Denver, Colorado. 

Write for Bulletin and Prices 

a/.. INSTRUMENTS 

lack of sensitivity. Until very re- 

cently, a sensitivity of 15 percent 
was considered normal, 10 percent 
good, and under very unusual cir- 

cumstances, 8 percent might be 

seen. Today, these limits can be 

just about cut in half and a sensi- 

tivity of 5 percent or better can be 

counted on as a regular day in and 

day out production standard. 

Limitations 

"It is well to recognize some of 

the inherent limitations of fluoro- 

scopy. In the first place, radio- 

graphic technique charts on pene- 

tration do not apply. Considerably 
higher voltages are required on a 

fluoroscope than on a film. The time 

factor, which permits the effect of 

the x-rays to accumulate on film, 

is totally absent on the fluoro- 

scopic screen. The screen shows 

only the instantaneous image. True, 

there is some "after glow", but 

that is a different phenomenon 
entirely. 

This limitation immediately 
translates itself into a limit of 

thickness that can be fluoroscoped 
because it is not practical to use a 

unit of more than 220 kv or 250 kv 

capacity for fluoroscopy. The rea- 

son for this limit is principally a 

matter of safety. As the voltage is 

increased over these limits, there 
must be more than a proportionate 
increase in the thickness 'of lead 

and lead glass of the viewing cabi- 

net. Moreover, with fluoroscopy, 
the xrray is left turned on for a 

much longer period of time than is 

the case with radiography, which 

increases the importance of provid- 

ing adequate protection. Our in- 

dustrial laboratory has found the 

practical limits to be approximately 
2" of 'aluminum and approximately 
1" of steel. 

"A second limitation is sensitiv- 
ity. Radiographic penetrameters 
are based on' 2 percent sensitivity, 
although on good radiographic 
work, flaws on the order 'of 1 per- 

cent can be shown. While some ex- 

cellent sensitivity claims have been 

made on -the part of reliable ob- 

servers, we prefer to state that the 

fluoroscope is practical for sensi- 

tivities of 5 percent and: a little 

better, at this time. 
"Thirdly, the fluoroscopic screen 

provides'no permanent record. The 

results obtained are in what the ob- 

server sees and if á ' check is re - 
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ABSORB VIBRATION 

of the deadliest enemies threatening the life of most products 
is'IBRATION. The only self-locking nut that conquers destructive 
%cation by ABSORBING it, is the SPEED NUT. 

',lade of LIVE spring steel, accurately heat treated, the SPEED 
f has two arched prongs that cushion and ABSORB the most 

stere vibration, to definitely prevent vibration loosening. 
n addition, SPEED NUTS are extremely light in weight. They 

al quickly and easily applied. And they cost considerably less 
ti n other fqsteners. 

imall wonder, then, that millions of SPEED NUTS wére used 
pin to the war, on automobiles, radios, stoves, refrigerators and 
titusands of other products ... more are being used today on all 
tyes of military equipment ... and more than ever before will be 
u d after the war is won. A brief letter will bring you full details. 

TNNERMAN PRODUCTS, INC., 
236 FULTON ROAD CLEVELAND 13, OHIO 

In Canada: Wallace Barnes Co., Ltd., Hamilton, Ont. -.In 
England: Simmonds Aerocessories, Ltd., London 

ARCHED PRONGS 

__i1_'////% ////i -- _ \\\\\'Í;\\\\\\\\ ,,,1; 
NNW 

INWARD THREAD LOCK 

STARTING POSITION 
The base and the prongsof the Speed Nut remain well arched and there's no in - 

f 
stallation torque as the screw quickly turns into t the Speed Nut to starting position. 

° ARCHED SPRING LOCK 
DOUBLE -LOCKED POSITION 

As the screw is tightened, the arch of the base Is reduced and the prongs are forced deeper Into the root of the screw thread, to provide a double -lock- ing action. 

1 
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ON POST-WAR COMPETITION 

USE 

GENERAL PLATE 

LAMINATED METALS 

NOW! 

Establish a firm 
foothold for your post- 
war products by in- 
corporating General 
Plate Laminated Met- 

als in your contemplated peace- 
time products. These perma- 
nently bonded laminations of sil- 
ver or other precious metals to base 
metal, or base metal to base met- 
al combinations provide specific 

performance advantages often not found in solid metals. 

Precious metals lamináted to base metals provide solid precious 

metal performance at a fraction of the cost of solid precious 
metals. They provide high electrical conductivity, corrosion 
resistance, long life, etc. 

Base to base metal combinations give performance require- 
ments not found in solid base metals. 

Several new metal combinations . . . developed since the 
war'... will also be available for peace products. Get a start 
on post-war competition, investigate General Plate Laminated 
Metals, today. Our engineers are available for consultation and 
recommendations. Write specifying your problems. 

yr 

d 

c lt 

- Il 

Overlay, precious 
metals, one side 
or both sides, any 

thickness. 

Base metal, steel, 
capper, nickel, etc. 

General Plate Laminated Metals... 

are available in sheet, wire and tube 

. . . inlaid, laminated one or both 

sides, or as complete fabricated parts. 

'1'llev can be had in combinations of 

precious to base metal, base to base 

metal, precious to precious metal. 

:GENERAL PLATE DIVISION . 

. of Metals & Controls Corporation 

ATTLEBORO, MASSACHUSETTS 

50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, III.; 2791 Kensington Place East, Columbus, Ohio; 2635 Page Drive, Altadeno, Calif* 

Metals and Controls Corporation Divisions manufacture the following products: Laminated & Solid Precious Metals, Electrical Conte 

Solid and Rolled Plated Precious Metals in all forms-Trullex Thermostat Metals. 

i 
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Recent ly, a manufacturer building 
secret military apparatus called for a 
small, compact electric motor that pro- 
vided unfailing, uniform slow speed. 
Since standard "off the shelf' gear motors 
could not meet the strict performance 
and design specification, the only solution 
was a special motor. 

Holtzer-Ca hot motor development en- 
gineers tackled the job and designed a 
special synchronous gear motor that ex - 

SPECIAL MOTORS DESIGNED TO FIT THE 

I 

actly met all the operating conditions... 
and another military device was on its 
way to help win the war. 

Today, iloltzer-Cabot is designing and 
building special fractional HP motors for 
war products, only. However, our motor 
development engineers, backed by over 50 
years of experience in electric motor de- 
sign will gladly cooperate with you on 
your motor requirements and problems 
for post-war products. 

APPLICATION 

HO LTZ:ER-CABOT 
Division of First Industrial Corporation 

Designers and Sullders of Special `Fractional HP Motors and Electrical Apparatus 
125 Armory Sfreef. Boston 17. Mau. Chlego. III., New York, N. Y., Philadelphia, Pa. 
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ERCO RADIO [NGIEERING 

WILL SOLVE YOUR POSTWAR PROBLEMS 

7%"---Z\ 

.qg 

At present, ERCO research and engineering are devoted to highly 

intricate wartime assignments. This expert technical knowledge, com- 

bined with long experience in designing and building radio equip- 

ment, should be of value to you in developing your postwar plans. 

Whether you will need custom radio apparatus to meet new condi- 

tions or component parts, ERCO'S specialized skill and inventiveness 

can be applied to help your future progress. 

The broad acceptance of ERCO products today by U. S. Govern- 

ment departments, Pan American Airways, Socony-Vacuum, Grum- 

man Aircraft, Republic Aviation, and other prominent organizations 
who demand only the finest in radio equipment, reflect the quality 

of ERCO talent. 

July 20th it Star .+ra add,d 

AirM 

r- 
. to Erco', Army -Navy "E" flag 

TERCO RADIOLABORATORIES 
HEMPSTEAD, NEW YORK 

Manufacturers of CUSTOM BUILT RADIO APPARATUS 

quired, other means must be used. 
"Fourthly, the degree of success 

++ ith fluoroscopy depends on per- 
sonal factors to a greater degree 
than is the case with radiography, 

Advantages 

"These limitations have been 
listed in order to make it clear that 
fluoroscopy must not be considered 
a complete substitution for radio. 
graphy. In the final r'ialysis, the 
fluoroscope has definite advantages 
of time and cost and also has cer- 
tain exclusive advantages of its 

own. For example, a radiograph 
provides a picture in only one plane, 
but in a fluoroscope the part can be 

rotated which provides a third di- 

mension to definitely fix the loca- 

tion of the defects. Also, certain 
types of defects, such as cracks 
and fissures will only appear on a 

film if the part is so placed that the 
plane of the crack lines up with the 
direction of the x-ray beam. The 

chances are very slim indeed of be- 

ing able to place a part on film in 

exactly such a position, but in a 

fluoroscope -the part can be twisted 
and turned until-suddenly-there 
it is. 

"On most applications, fluoro- 

scopy will find its greatest value as 

a supplement to radiography rather 
than to be used alone. That is, the 

ultimate in an inspection set up- 
that lends itself to fluoroscopy at 

all= -is a combination layout ar- 

ranged to provide ready change- 
over from one to the other without 
sacrificing any of the advantages 
of either. 

Needs 

"Let us consider what this in- 

volves. A fluoroscopic screen is ob- 

served through lead glass and the 
only practical arrangement involves 
the use of some sort of lead lined 
cabinet with lead glass viewing 
window. Since such a cabinet must 
have all the elements of protection 
required for radiography, and 

since the same x-ray generating 
equipment can be used for both 

fluoroscopy and radiography, it be- 

comes unnecessary to construct a 

separate lead lined radiographic 
room provided, first, that cabinet 
be designed to be adaptable for 
either radiography or. fluoroscopy; 
and, second, that the control do 

double service. 
"For the control unit two things 
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,rvington Seamless Bias Varnished Cambric Tape 
1 troduced by Irvington shortly after the turn of 
le century, the development of Seamless Bias 
iimbric Tape made possible -J- 

. The successful use of bias tape on taping machines 
The production of tight, smooth uniformly protected 
windings of any contour 

.. The elimination of air pockets caused by the coning 
effect of taping a conductor at an angle with 
straight cut tape 

The saving of time and material by ending cutting 
waste. 

liprovements in manufacturing technique and 
yrnish formulation have earned continuing rec 

nition of Irvington Seamless Bias Varnished 
(lmbric Tape as a leader in its field. Laboratory 

and field performances repeatedly attest to its unj 
formity, workability, stable low power factor and 
resistance to deterioration. Through studied, care- 
ful preparation of the base cloth, smooth surfaces, 
unusual flexibility and tearing strength are as- 
sured, without sacrifice of electrical properties. 
And, although offering ample elongation, Irving- 
ton Seamless Bias Varnished Cambric Tape, after 
stretching, retains 70 percent, or more, of its 
original high dielectric strength, regardless of 
thickness, finish, or color. 

For detailed technical data, write for catalog 
"Irvington Varnished Insulation" and supple- 
mentary information. Address Dept. 106.. . 

IRVINGTON PRODUCTS, Varnished Fabrics and Papers; Slot Insulation; Flexible Varnished Tubings and Saturated Sleevings; Extruded Plastic Tubings; Harvel and Irvington Insulating Varnishes; Cordolite Resins; Fibron Plastic Tape. 

Irvington Varnish Insulator Company 
Irvington 11, New Jersey, U. S. A. 

Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada 
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BEFORE the war, millions of R. F. Coils like these were used in home receivers. 

The absolute maximum of economy was necessary. They didn't have to withstand 

flights over Polar wastes at ten mile altitudes, or voyages through tropic seas in the 

superheated holds of ships. They didn't have to be fortified against shock of gunfire or 

attacks of fungi and insects. They did have to operate under all the perils and hazards a 

home receiver faces in the cellar, the bathroom, the kitchen and often out on the lawn - 
at the lowest possible cost. 

AUTOMATIC ,has designed and manufactured R. F. Coils, Trimmer Condensers, 

Audio and Power Transformers as well as complete Transmitters and related equipment 

for military ,service. But - we haven't lost our "know-how" on civilian design and pro- 

duction ... now supplemented by new knowledge gained from war work. 

After the war - when you again make Civilian Radios - we'll still remember 

how to make,coils and trimmers for home radios - in quantities, correctly made and 

at the right prices. 

KEEP BACKING 
TH.E ATTACK! 

BUY MORE 
WAR BONDS 1/TOM/ill? 

WINDING 'CO, /NC. ) 
COMPLETE ELECTRONIC ASSEMBLIES & COMPONENT PARTS 

9 0 0 P A S S A I C. AVE. nooool~s.....rr EAST N E W A R K, N. J. 
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-1E RANGE OF TUBES 

OF WIDE APPLICATION 
TBE enviable engineering tradition on which the 

foundation of the North American Philips Com- 
pany, Inc., rests, is reflected in the superior qua lit yand 
performance of elect ron ictubes hearing the N O R ELCO 
stamp. Contributing to the long life and uniform 
characteristics oft hose tubes are many exclusive maim - 
fact tiring technignesand inspect ion met 110118 (leveloped 
over a long perod. 

Among the types we now manufacture-some of 
which areillustrated -are a num berofslIpecial-purpose, 
cathode-ray and transmitting tubes for high and ultra- 
high frequency applicat ions, r -f and a- f power amplifier 
tubes, and low- and high -power rectifiers. Although 
all the tubes we produce now go to the armed forces, 
we invite inquiries from prospective users. A list of 
the tube types we arc especially equipped to produce 
will be sent on request. 

In the North American Philips Company, there is 

gathered together a team of outstanding electronic 
engineers, captained by one of America's leading 
physicists, and coached by a group with world-wide 
experience resulting from fifty years of research and 
development in the electrical field. This new combi- 
nation of technical talent has at its command many 
exclusive processes that insure electronic devices of 
the highest precision and quality. Today, North 
American Philips works for a United Nations Victory; 
tomorrow, its aim will be to serve industry. 

NORELCO PRODUCTS: In addition to the electronic 
tubes mentioned above we make Quartz Oscillator Plates; 
Scarcbray (X-rayy) A pparat us, X-ray I )iffraction Apparatus; 
%lcdical X-ray Equipment, Tubes and Accessories; Elec- tronic Measuring Instruments; I )ireet Reading Frequency Meters; High Frequency heating Equipment; Tungsten and 111olybde products; Fine \1 ire; Diamond Dies. 

When in Neu) York, , be sure to visit our Industrial 
Electronics Showroom. 

OfC ip ELECTRONIC PRODUCTS by 

NORTH AMERICAN PHILIPS COMPANY, INC. 

E(RONICS - September 1944 

Dept. C-9, 100 East 42nd Street, New York 17, N. Y. 
Factories in Dobbs Ferry, N. Y.; Mount Vernon, N. Y. (Me:alie Division); tow:::o,, t.Soine (Elmet Division) 
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Take the limited frequency 

range of the average single 

unit speaker ...increase it 

to 15,000 cycles plus ...ex. 

tend and smooth the bass 

response ... and you have 

thé more efficient method 

of sound reproduction de- 

livered by the Altec Lansing 

multi -cellular Duplex 

speaker. li s a small, com- 

pact two-way speaker with 

a 60° angle of horizontal 

distribution...which for the 

first time in history, revo- 

lutionizes the methods of 

sound reproduction. 

SEND FOR BULLETINS 

LANSING CORPORATION 

^ 1210 TAFT BLDG., HOLLYWOOD 28, CALIF. 

are involved. The first is a foot 

switch control for the fluoroscopic 

observer, a very simple addition to 

any x-ray control unit; and the 

second is to provide stepless control 

of kilovoltage to permit adjust- 
ment, to whatever value is required 

to penetrate the particular section 

under observation. Regarding the 

cabinet, the actual development has 

been from the radiográphic side. 

For some time, it has been recog- 

nized that a cabinet has certain ad- 

vantages in cost, convenience and 

flexibility over the construction of 

a lead lined room." 

e. 
Ultraviolet Radiation 
Reduces Absenteeism 
USE OF ULTRAVIOLET RAYS in busi- 
ness offices to curb epidemics of re- 
spiratory diseases responsible for 
so much absenteeism is demon- 
strated by the experience of a com- 

pany in Boston, Mass. The firm 
employs 70 men and women and 
protects them from germs with a 

constant daily radiation barrage 
from 15 carefully placed irradiat- 
ors. Graph chart records kept from 
December 1 to March 1 reveal an av- 
erage reduction of absenteeism due 
to illness of over 25 percent, while 
the decrease effected during the 
height of the influenza epidemic 
amounted to 66 percent. 

In Boston, Dr. Richard Overholt 
has carried on extensive research 
in irradiation, particularly in rela- 
tion to hospital operating rooms 
and the prevention of post -oper- 
ative infection. His own offices have 
been equipped with air sanitation 
by engineers of Hanovia Chemical 
and Manufacturing Co., Dr. Over- 
holt was successful in reducing the 
overall infection rate by more than 
30 percent. 

Schirmer -Atherton Co. decided to 
try out a similar plan to prevent 
cross -infection in a business office. 
Twelve ultraviolet irradiators were 
installed 20 feet apart to protect a 
total space of approximately 60,000 
cubic feet. Three other installations 
take care of an additional 20,000 
cubic feet in separated offices. All 
irradiators are placed at an approxi- 
mate height of eight feet from the 
floor and the rays are thrown up- 
ward to protect occupants' eyes 
from skin or eye redness. 

TYPE 

RB 

..¿-..;1 , 

eW 'giioj site.; 1 

r iN;fwntilstil 

'1141~.1.0 

To meet the demand for pre- 
cision -functioning resistors, 
impervious to moisture, heat 
and other detrimental condi- 
tions, IN -RES -CO types RB and 
SB were developed. Non - 
inductive, and with standard 
tolerance of 1/2 %, type RB 

has a maximum resistance of 
500,000 ohms, and measures 
9/16" high and 9/16" In 
diameter. It is rated at 1/2 

watt. Type. SB is rated at 1 

watt, has a maximum resist- 
ance of 1 megohm, and is 

1 1/16" high and 9/16" In 

diameter. 
Displaying excellent stability 
under adverse climatic and 
operating conditions, an ad- 
ditional feature of IN -RES -CO 

wirewound resistors is their 
low distributed capacity. The 

new IN -RES -CO catalog cov- 
ering the complete line of 
dependable resistors, meter 
shunts and multipliers is 

available. A note on your 
company letterhead will 
bring it promptly. 

11 5TRVMENT. 
t; RESISTORS CO. 

25 AMITY STREET 
LITTLE FALLS, N. J. 
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FREQUENCY MODULATION receivers require linear dis- 
crimination against undesirable signals. Guthman engineers have 
developed precise DISCRIMINATOR COILS to discriminate 

equally on both sides of the resonance curve, pro - 
U T H MA N viding maximum discrimination. I 

DO YOUR BEST /10 
INVEST IN WAR BONDSI 

EDWIN I. GUTHMAN.& CO: IN:. 
15 SOUTH THROOP STREETCHICAGO. PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMENT 

0.7.TRONICS - September 1944 
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WILCOANNOUEES 

Larger Plant 

New Egñipmeát.: 

IñcréasedFaciIities 

íor ; producirtg ;.. 

6 

The demand for Wilco tubing, wire and other products used in various electronic applications 

for the Army and Navy has caused the H. A. Wilson Company to increase its manufacturing 

facilities and develop new products and techniques. Both present and future customers will 

find these new Wilco developments of great advantage. 

The H. A. Wilson Company manufactures and is interested in receiving inquiries regarding 

the following products- 

WILCO RADIO TUBING 

Silver Tubing (Fine, Coin, Sterling) 

Gold Tubing (any karat) 

Gold on silver (on one or both sides) 

Gold on bronze (on one or both sides) 

Silver on copper (on one or Loth sides) 

Tubing made to order from special ma- 

terials or any combination of materials. 

WILCO RADIO WIRE 

Silver (Fine, Coin, Sterling) 
Silver -jacketed Invar 
Silver -jacketed Brass and Bronze 

Silver -jacketed Copper 
Gold Wire 
Gold on silver - 

Gold -jacketed Bronze and Brass 

Any other type of jacketed wire desired 

Let us analyze your problems. Write 

THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 

Branches Detroit Chicago 

ri 
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Decreased Spacing 

Shorter Length 
Lower Minimum 
Less. Inductance 
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Types C and D for peak 
voltages of 3500 to 
13,000 

r. a 

Types E and F for 
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Again Johnson scores a first with newly d`eilgiíed thick plates which 
allow much higher voltages, particularly at high'frequencies. 

It has long been known that plates with rounded edges have higher 
breakdown voltages in variable condensers, but it remained for Johnson 
Engineers to work out ratios of plate thickness, design, voltage, and spacing 
for maximum advantage. 

Greatly decreased length (as much as one-fhird in some cases) results 
in lower minimum capacity and lower inductance due to shorter frame rods 
and other metal parts, which is extremely important at high frequencies. 

Corona is noticeably less with the new type plates and corona shields 
have boon added where stator bars enter insulators, resulting in still further improved performance. 

Despite these many improvements, in most cases prices are lower 
lbecause of the saving in material. 

Now available in Types A and B, both fixed and variable, this new Iplate shape and construction will be incorporated in other types as quickly les possible. Write Johnson today for more information and for recommen dations on YOUR variable condenser application. 
ÍNew Catalog 968D now ready. 

JO NSON 
a jamciia name in radio 

Type H for peak 
voltages of 1500 
to 3000 

Type N neutralizing 
condensers in 5 sizes 

J 

F. JOHNSON COMPANY WASECA MINNESOTA 
I (1RONICS - Spfeetbe 1944 

179 



t. 

.- r-..- 

Thé= Rádio. "Márú actúrér shed: 

He was given 
these two answers: 

Pait-e/p~iuctkin dotúdí 
i 

which means quantity production of control 

crystals on dependable schedule, and to the 

most precise specifications-from very -low to 

ultra -high -frequencies. 

°2 Apt- il Áa4 Avileymd u 

iteAnkal ele 

which means continuous development of the 

crystals themselves, and of new crystal appli- 

cations which have solved a number of basic 

problems ... and may offer the answer to your 

own problem. 

The Pan -El technical staff is ready to collaborate without obli- 

gation with your own electronic engineers in the fields of elec- 

tronics, fm and other radio. 

PAN-ELectronics LABoratories Inc. 

S00 Spring Street, N. W. - Atlanta, Georgia ' QÚ :TITY PRODUCERS OF STANDÁ D ND SPECIAL 
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Supreme Headquarters of the Allied b 
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DESCRIPTION 

;1* H -F DIODE 

{I R -F AMPLIFIER 
PENTODE 

.II 

34 

215 

.5* 

6/6 

Afilli I 

BASIC DATA FOR DESIGNERS ON RCA'S WIDE MINIATIlf, IINI 

APPLICATION DATA 
AND 

SUGGESTED USES 

For discriminator in FM receivers and in measuring 
equipment. Resonant freq., 1000 Mc. 

PENTAGRID CONVERTER 

For use where sharp cut-off characteristic is re- 
quired -no external bulb shield needed. 

Has conversion transconductance of 300 micromhos 
at 90 volts on plate. 

POWER AMPLIFIER 
PENTODE 

Capable of handling audio power output of 270 milli - 
watts. 

DIODE -PENTODE 

SUPER -CONTROL R -F 
AMPLIFIER PENTODE 

THYRATRON 
(Gas-Tetrode) 

POWER AMPLIFIER 
PENTODE 

Combined diode and a -f pentode providing high volt- 
age gain. 

Useful as r -f or i-f.amplifier-no external bulb shield 
needed. 

For relaying. WIII operate directly from high -vacuum 
phototube. 

Can handle a -f output of 700 milliwatts, or r -f output 
of 1.2 watts at 10 Mc. 

Has Class C output of about 2 watts at 40 mega- 
cycles.. 

H -F TWIN TRIODE 

POWER AMPLIFIER 
PENTODE 

Can handle relatively high audio output of 270 milli - 
watts. 

POWER AMPLIFIER 
PENTODE 

R -F AMPLIFIER 
PENTODE 

1 

Similar to Type 1S4 but has filament arrangement 
for either series or parallel operation. 

Has sharp cut-off characteristic and high transcon- 
ductance-useful up to 400 Mc. 

POWER AMPLIFIER 
PENTODE Can handle a -f power output of 1.1 watts. 

TWIN DIODE High-perveance detector for wide -band circuits. Tube 
drop, 10 volts at 60 ma. per diode. 

DUPLEX -DIODE 
HIGH -MU TRIODE 

H -F POWER TRIODE 

U -H -F AMPLIFIER 
TRIODE 

For use as a combined detector, amplifier and avc 
tube. 

Has Class C output of about 5.5 watts at moderate 
frequencies and 2.5 watts at 150 Mc. 

For use primarily as grounded -grid amplifier at fre- 
quencies up to about 500 Mc. 

TWIN TRIODE Useful as mixer at frequencies up to 600 megacycles. 
Also useful as oscillator. 

DETECTOR AMPLIFIER 
PENTODE 

DETECTOR AMPLIFIER 
TRIODE 

SUPER -CONTROL R -F 
AMPLIFIER PENTODE 

A sharp cut-off pentode for use as an r -f amplifier 
or detector ín u -h -f service. 

Has moderately high amplification factor. Useful as 
u -h -f detector, amplifier, oscillator. 

Remote cut-off pentode useful as mixer or as r -f or 
1-f amplifier in u -h -t work. 

U -H -F DIODE Foru-h-f service as rectifier, detector, or measuring 
device. Resonant freq., 700 Mc. 

-Peak Inverse volts a -At 90 volts on plate (and screen) a -At 250 volts on plate -Per unit d -For an averaging period of 30 sec. f -At 180 volts on plate and screen 

my¡Navy Preferred Type. 

HERE is a condensed story on the complete line of RCA 
miniatures. Miniatures -you will recall -were an RCA 

development back in 1940 when that famous quartet, the 
1R5 1S4, 1S5, and 1T4, "personal" portables on the 
map. War demands have speeded the development of minia- 

1 tures so that today 22 RCA types are available. Note that 
18 of the 22 are on the Army/Navy Preferred Type List; 

t of these 22 tubes, 21 were developed by RCA! When you have a tube application problem, turn to RCA engineers. 
r Remember, the Magic Brain of all electronic equipment is a Tube, and the fountain -head of modern Tube development 

is RCA. 
Copies of this advertisement for reference are available 

I on request. Write to: RADIO CORPORATION OF AMER- 
' ICA, 736 South Fifth Street, Harrison, N. J. 

BV MORE S Bp¡dD 
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FILAMENT 
OR HEATER 

14/ 
cs 

WE2' 

MAX. RATINGS 

J f 

1.4 0.15 H 330a - 0.5g - - S1.13 

1.4 0.05 F 110 90 6.5 4.Sc 1025c 1.I5 

1.4 0.05 F 90 67.5 5.5 1.6 - 1.15 

1.4 0.10 F 90 67.5 9 7.4 1575 1.15 

1.4 0.05 F 90 90 4.5 1.6 625 0.95 

1.4 0.05 F 90 67.5 5.5 3.5 900 1.15 

6.3 0.6 H 1300a - 1004g - - 3.75 

2.13e 

1.4p 
0.1 
0.2 F ISO 90 18 13.3 1900 0.75 

2.8s 
1.4p 

0.11 
0.22 F 135 

- 5 AF 
30 RF 

3 7e t BOOe 1.30 

2.11, 
1.4p 

0.05 
0.10 F 90 90 12 9.5 2150 1.15 

2.115 
1.4p 

0.05 
0.10 F 90 67 5 9 7.4 1575 1.15 

6.3 0.3 H 300 150 - 7.0e 5000e 2.15 

6.3 0.15 H 300 250 - 15/ 23001 1.10 

6.3 0.3 H 420a - 964 - - 0.75 

6.3 0.15 N 300 - - 1.0e 1200e 1.50 

6.3 0.15 H 300 - 25 RF 10.5e 
2200e 0.90 

6.3 0.4 H 150 - 20 IS 12000 11.35 

6.3 0.45 H 300 - 30 
ñFb 53006 1.15 

6.3 0.15 H 250 100 - 2.0 1400 2.50 

6.3 0.15 H 250 - - 6.3 2200 2.00 

6.3 0.15 H 250 100 - 6.7 1600 2.50 

6.3 0.15 H 750a - Sp - - 1.50 

g- D -C 
output Ma. 

p -Filaments connected in parallel 
s -Filaments connected in series 

RADIO CORPORATION OF AMERICA 

n 
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"FOR GREAT 
ACHIEVEMENT" 

- - 

11.4N 

.x . 

:r y STUPAKOFF; 
FOR TRANSMITTING ANTENNA 

IN AM, FM and Television broadcasting, Stupakoff low loss steatite in- 
sulators have proven their superiority for high frequency installations. 

Illustrated are a few styles of precision made lead-in, strain and 
post insulators by Stupakoff. They provide unfailing service with the 
ultimate in electrical performance. 

Laboratory control-years of engineering experience-modern 
production facilities-manufacturing skill-combined, enable Stupakoff 
to produce a complete line of dependable ceramic insulators of un- 
equalled quality for the electronic industry. 

Stupakoff engineers, supported by two generations of experience 
in the manufacture of ceramics, are at your disposal and are ready to 
assist you in planning projects in the transmitting field. 

Do More Than Before-Buy EXTRA War Bonds 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

Ceita /v. 
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THE RUBBER SHORTAGE INSPIRED 
THIS AIRPLANE BOOSTER PLUG 

Another Engineering Accomplishment of The Hubbell Development.Lnborato;y 

\r I-IEN the rubber situation became acute, an all -rubber 
V plug was being used to supply a booster charge for 

%t.ting aircraft motors. 1s a conservation measure, the 
.'traft industry asked the Hubbell Development Labora - 

t to re -design the plug using less critical material. 
Working with plastic and metal, Hubbell engineers pro - 

tiled the external power plug shown here. Its principal 
atj,tntages are described below. So completely satisfactory 
ighis new plug that it has received wide acceptance and 
w1 unquestionably continue to be used after the scar. 

'lubbell Development Laboratory is an engineering 
otanization serving all of industry. Its purpose is to 

duce electrical sockets, receptacles, switches and con- 
n+itors to meet specific requirements. Most of these 
ti 

t 

4 

I ADVANTAGES OF THE 
IUBBELL POWER PLUG 

Heavy armor and impact resist- 
ing plastic make this plug 
practically indestructible. 
Can be re -wired in case of 
power cable damage. 
Noncurrent carrying rein- 
forcing springs assure contact 
pressure tndcbnitely. 

, Insulation extends beyond 
armor eliminating danger of short circuiting. 
Designed for use with standard AN cable clamps. 

devices in general use today are either Hubbell -designed 
or Hubbell -improved. If you have some problem involv- 
ing products of this nature, write to the Hubbell Devel- 
opment Laboratory. Whether the solution is a simple 
alteration of some standard unit or the creation of an 
entirely new design, you can count on complete satisfac- 
tion. One of our technical advisers will be glad to call 
on you to discuss your requirements. This involves no 
obligation. 

APPLICATION SUGGESTIONS WELCOMED. If you believe that the modification of any electrical outlet receptacle, switch, or connecting device will give the product broader application, send 
your suggestions to the Hubbell Laboratory. Also, if you have any 
Hubbell products, the uses of which you think are unusual, we would like to know about them. Your ideas may help others solve 
a problem. 

TRADE MARK 

HUBBE LL 
DEVELOPMENT LABORATORY 
OF HARVEY HUBBELL, INC. 
1 523 STATE ST., BRIDGEPORT 2, CONN. 
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No mutter 

how modern 

the electronic 

application 

its ftea'uuatce defte.td4 o 
BOLTS -NUTS -SCREWS -RIVETS -WASHERS 

Obtain the rated performance of your elec- 

tronic equipment by using fastening devices 

supplied by Sterling. Sterling Bolt Company 

products are accurate, uniform, with clean 

threads, uniform heads, true -centered slots, 

straight shanks, free from scale and burrs. 

These assure dependable performance, quick 

assembly and increased production. 

Sterling Bolt Company is a reliable, single 

source of supply for bolts, nuts, screws, rivets 

and washers of every type and size, of every 

metal, plain or plated, for every fastening 

purpose. Try Sterling's prompt, dependable 
service for your fastening needs. 

Write today for quotations 

PRECISION MADE FOR PRECISION FASTENING 

STERLING BOLTS 
STERLING BOLT COMPANY 211 W. JACKSON BLVD., CHICAGO 6, ILL. 
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COMMUNITY RADIO 
FOR FRENCH 

° 

French villagers, whose radios were 

confiscated by Germans. listen to BBC 

news broadcasts from London by means 
of a traveling radio truck with multiple 
horn speakers supplied by the Psy- 

chological branch of the British Army 
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Friction and Sealing Tapes. 

M -R FASTHOLD .. 
FRICTION TAPE 

Double Coated With Rubber, Compounds ... Tensile Strength 
more than 44 lbs. - Adhesive Strength more than 50 lbs. 

In the manufacture of FASTHOLD FRICTION TAPE the best procurable cotton 'best- 

ing (long staple 5060) is first dried to eliminate moisture ... then the fabric is 

thoroughly impregnated with a filler coat of insulating, waterproofing and pre- 

serving compound...after s I days of drying o second coat, exceptionally heavy 

in rubber content, is forced through *the fabric by means of enormous rollers...then 

follows another period of drying out before cutting and wrapping in tin foil for pro- 

tection. The materials used and the precision and control exercised in the 

manufacture of FASTHOLD FRICTION TAPE enables it to meet all known 

electrical tests and requirements...and to Guarantee it agsilnst Unraveling or L 

Drying Out. FASTHOLD FRICTION TAPE is New York warehouse stocked in 

widths of ;fs-1h-3-1-11/2 and 2 inches. 

FREE 
FOR MITE ASKING 
Write today for samples of M -R 

Friction and Sealing Tapes .. . 

' also your Free Card of Var- 
nished Tubing with samples 
ranging from size 0 to 20 to fit 
wires from .032 to .325 inches 
... other valuable aids, are the 
M -R Guide Bbok of Electrical In- 
sulation ... the Wall Chart with 
reference tables, electrical sym- 
bola, allowable capacities of 
conductors. dielectric averages, 
thicknesses of insulating mate- 

! vials and tap drill sizes ... and 
' the M -R Wax and Compound 
Guide Book ... they are full of 
valuable information ... write 
for them on your letterhead. 

' 

s 

ti 
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M -R ANHYDROUS SEALING TAPE 
IMPROVES WITH AGE AND SERVICE 

Aw 25.58% Cotton Sheeting 74.42% MR Insulating Compounds 
Weatherproof... Waterproof...Acid, Alkali, Oilproof... Permanently 
Flexible ... Will not Vulcanize or Dry Out ...Tensile Strength 
30 Pounds ...Dielectric 1,000 volts 

ANHYDROUS SEALING TAPE contains nothing which will injure fabrics or metals. It is made 

of the best procurable cotton sheeting and special M -R Bituminous Compounds. A wrap. 
ping of ANHYDROUS TAPE gradually becomes one solid moss (glass hard on the outside 

and soft inside) that excludes air, moisture, vapors, etc. It can be used to great advan- 
tage under conditions which disintegrate ordinary tapes; inside work where acids or 

alkali fumes or spray prevail; outside for cable joint insulation in conduits trans- 

former. connections, extreme high or low temperatures, etc., mines ünd 
damp places where atmospheric conditions and constant friction de- 

mand maximum wearing qualities. 

A joint, properly taped with ANHYDROUS, is absolutely 
waterproof even after complete submergence for 

many weeks. 

HYDROUS SEALING TAPES are New York 
warehouse stocked in widths of 3/4 and 1'h 

inches...other sizes ore available, 
os ordered. 

MIT CHELL-RAND 

for 
55 YEARS 

THE ELECTRICAL 
INSULATION 

HEADQUARTE 
#1 

MITCHELL -RAND INSULATION COMPANY, INC. 
1 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 
"orgies Vanished Tepe end Cloth 
elating Pep.rs end Twines 
able Filling and etb.sd Compounds 
tctiee Tape sod Spike 
+e.sfernser Cem,pered% 

A PARTIAL LIST OF M -R PRODUCTS' 
Fiberglas Braided Sleeving r . 

Cotton Tapes. Webbing; and Sl.evings 
Impregnated Varnish- Tubing 
Insulating Varnish.; °ef all types 

EST. 1889 

Fiberglas Ssterated Sleeviag and Varnished Tebinq 
Asbestos Sleeving sad Tape 
Estreded Plastic Tubing 
Varnished Cambric Cloth sad Tepe 
Mice Plate. Tape. Paper. Cleft and Tabiug 

,EfRONICS-September 1944 
185 



TUBES AT WORK 
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Tropical Failures of Electronic Components 198 

Electronic Indicator for Detonation 222 

Secret Military Tube has Elements in Parallel Plane 234 

Electronic Tester for Electric Cords and Cables 

AN ELECTRONIC cable tester, de- 
signed and constructed by Consoli- 
dated Vultee Aircraft Corp., takes 
the guesswork out of checking the 
breaks in electric extension cords 
and those used on small power - 
driven tools. 

The circuit of the unit is shown 
in the diagram. One electronic tube 
is connected as a self-excited oscil- 
lator operating on a frequency of 
about 400 cycles. The output of 
the Oscillator is applied to the cord. 

A small amount of the signal 
energy is picked off the cord by a 
metal ring through which the cord 
is passed. Fed to a high -gain am- 
plifier, the signal amplitude is in- 
creased sufficiently to operate the 
output meter shown. When a break 
in the conductor passes through 
the ring, a sudden change in the 
meter deflection occurs and the 
broken spot can be, quickly and ac- 
curately ascertained. Thus, the 

Metal Ring 

necessity of cutting the cord in 
more than one place to locate the 
braek is eliminated. 

The metal pickup ring is 
mounted inside an assembly of 
fiber insulation material that sur- 
rounds the dable during use of the 
instrument. A short shielded lead 
is provided for connecting the ring 
to the amplifier. The ring is 
mounted on top of the test unit. 

Input and output potentiometers 
are provided to permit adjustment 
of the circuit so that the meter 
reading occurs at a convenient por- 
tion of the scale when a good cable 
of the type to be tested is inserted 
in the ring. Additional provision 
for this purpose is the use of dif- 
ferent values of resistance ín the 
output circuit. Besides the output 
terminals shown in the diagram, 
made and female receptacles for 
the cable plugs used in the Vultee 
plant are contained in the tester. 

CoM under 

Multi -Channel Radio Link 

By A. C. PETERSON, JR. 

Radio Transmission Engineering 
Bell Telephone Laboratories 

RADIO LINKS as extensions of land 

telephone lines are not new. There 

is one between Boston and Cape 

Cod that has been in service for a 

number of years, and there is the 

more recent installation between 

Crisfield and two of the islands in 

Chesapeake Bay. These installa- 

tions use single -channel links; 

their radio circuits carry only 

single conversations. 
Over a new radio link between 

Norfolk and Cape Charles, in south. 

eastern Virginia, as many as twelve 

conversations may be transmitted 
simultaneously. Whereas the earlier 

radio links transmitted the fre- 

quencies from 200 to 3000 cycles 

comprising a single voice channel, 

the new link transmits twelve 

voice channels which have been 

modulated to form a group from 

12,000 to 60,000 cycles. 
Telephone communication from 

Norfolk and other points south and 

west of Chesapeake Bay has had to 

pass through Washington and 

Baltimore over some 400 miles of 

land line to reach Cape Charles. 

This situation has now been 

changed by the installation of the 

radio link. Not only ís the circuit 
reduced to less than a tenth of its 

former length, but the traffic over 

the Baltimore and Washington 
routes is lightened. 

The group of twelve channels 

.w.....a,tiw..av:wx...ccur:aa.a<%> 

Oscillator 

.02,uf 

02,uF 

.02,y!' 

IS 

1 

Cords and cables are tested for breaks by the amplifier and oscillator connected in the circuit shown above. The cord under test 

and the metal ring act as the coupling medium between the two units 
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iou know where 
y u stárid 

F st, you have the firm foundation of Stromberg- 
Crlson's widely recognized pre-war superiority. The 
giility of its FM and AM reception. The fidelity of 
itphonograph reproduction. Its pioneering effort in the 
d<relopment of television. 

B,t Stromberg-Carlson has already gone far beyond 
tilts - and will offer you a post-war line essentially pre - 
Wed in all its aspects. 

Pa-tésted in its appeal to dealers. For an exhaustive 
suvey among the trade has developed clearly the fea- 
t .es 'that our dealers are looking for at war's close. 

Ad pre -tested in its appeal to the public. For a corre- 
s ndingly widespread study of the post-war wants and 
d iires of our prospects has permitted our engineers - 
ir:ollaboration with some of the country's leading in - 
d trial designers - to create a line of new Stromberg- 

.rlson instruments that will set even higher standards 
ofleadership in appearance and' in performance. 

TA.:. 
...,.°0. .r".." . 

STROMBERG-CARLSON 
ROCHESTER 3, NEW YORK 

PADIOS. TELEVISION. TELEPHONES AND SOUND EQ'IIPMENT. 

with the 
post-war 
STROMBERG. 
CARLSON! 

STROMBERG- 

ÇARLSÓÑ'S 

salen`story in a nutshell! 

1 We:will have-soon after Victory-a fine line 
of Stromberg-Carlson-FM and AM radios, phono- 
graph combinations, and,,, television receivers in 
á wide range of prices. 

2 We will have policy of distribution planned to 
give= every Authorized Dealer a good profit 
opportunity on -`the Stróiriberg-Carlson line. 

And the Stromberg-Carlson . name will -be even 
more widely and favorably known than ever before. 
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MULTI -SWAG E 

JACK* 

l JACK. 
\ ASSEMBLED* 

ack and complete disconnect bonding jumper designed and assembled by Aircraft -Marine Products, Int. 

THE MOST ECONOMICAL METHOD 
GOVERNMENT specifications require that 

every part of a military aircraft be electri- 

cally bonded. This precaution eliminates the haz- 

ard of fire that might result from electrical energy 

built up in one section of the plane being sudden- 

ly discharged to another, creating an arc. 

Disposable gas tanks, engine cowls and other 

accessory parts are fitted with a length of high - 

conductivity cable. When the units are assembled 

the jack on the cable is plugged into a receptacle 

on the plane. These jacks are made by MULTI - 

SWAGE at a fraction of the cost of other methods. 

The BEAD CHAIN MULTI -SWAGE PROCESS 

THE MOST ECONOMICAL METHOD OF PRODUCING SMALL 

forms small metal parts from flat stock. No 

metal is cut away and there is no drilling, thus 

no waste. Parts can be produced in volume and 

at high speed by MULTI -SWAGE while holding 

tolerances accurately. Our Research and Develop- 

ment Division will gladly assist you. Write for fur- 

ther information. 

BEAD" 

multi. swage 
PROCESS 

# 
e 

These are typical 
Alulti-Swage' prod- 

urrs. This process will 
tarn out large volume 
speedily while main- 
taining close tolerances 
accurately. 

BACK THE ATTACK 

BUY MORE WAR BONDS 

METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTI 

THE BEAD CHAIN MANUFACTURING. COMPANY 
SS MOUNTAIN GROVE STREET, -BRIDGEPORT 5, CONNECTICUT 
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TORD MOUNTS", as they are generally known, are being produced at L the rate of many millions per year. A large proportion of this pro- 
duction is of synthetic rubber, which has proved in the main, to be as 
effective as natural rubber in flexible mounts for Vibration Control. 

The entire facilities of the Lord factory are used to produce 
mountings and other bonded rubber products, and the energies 
of the research, development, and field engineering staffs, are 
devoted exclusively to the improvement of these products for 
industrial and military use. By specializing, Lord is producing 
mountings that are the criterion in the flexible suspension fields 

The method of bonding rubber to metal, which Lord has 
developed, permits the use of the rubber in such manner that 
the stress is always in shear, thus providing the proper deflec- 
tion for a given load. The final result is a mounting system 
which provides the greatest efficiency in vibration isolation. 

Lord Mountings are small, compact, lightweight units, easy 
to install and load ratings range in small increments from a few 
ounces to several thousand pounds. They prolong equipment life, 
lower maintenance costs, insure greater accuracy of operation, 
reduce material weights by eliminating the necessity for inertia masses, 
increase personnel efficiency by eliminating nerve -wearing noise 
and vibration transmitted through solid conduction. 

Send for literature on vibration control or call in a Lord 
Vibration Engineer for consultation on vibration problems. There 
is no obligation. 

IT TAKES RUBBER K .7G.CQ't TO ABSORB VIBRATION 

LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 

SALES REPRESENTATIVES 
NEW YORK 2130 MADISON AVE. 
CHICAGO 520 N. MICHIGAN AVE. 
DETROIT 7710 WOOOWARO AVE. 
BURBANK. CAL. 245 E. OLIVE AVE. 

41mi a POW ENGINIERINO CORP.. 1.110.R. 
iO1,aRMIO. CaN4OA 

79/1 
MOUNTINGS 

R 

. _ i^Í 

il 

Do More Than Before- 
Buy EXTRA War Bonds 

Originators of Shear Type Bonded Rubber Mountings 
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Turner Applications 
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in Electronic 
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TURNER 
EQUIPPED 

>lodel 5ÓA G> E. Magnetic Wire Recorder has wide 
application wherever recording of sound for.refer- 
eti.ce is ,important, or wherever analysis of speech is 
desirable. `Today., these recorders"' are used exten-. 
sively`in Military applications on land, on sea, and 
in the air., In the peacc,to come they maybe applied 
in. "radié and entertainment, in husiness''and in- 
dustry, and in education and numerous specialized . 

aotivitie.'s. Turner,, is, proud to he associated with. 
. 'their.performance. - 

;, . It's Time tit Türn to Turner for 
-suggestions gnd_ applications in 

e your Electronic Developments. 
. 

Orders are being filled today for 
TURNER Catalog: those whose needs meet priority 
=write for your, requirements. But it isn't too early 
illustrated copy to start discussing your'post-war 

plans. 

- Oystale'liceneed under patents of the Brush Development Conpaby 

E ..TU RN E R CO'.: 
S;' I O W`A , `11 . S'. .A . 

employed is that used by the type. 
K carrier system (carrier system 
developed by Bell Labs in which 
lower sidebands of 12 carriers are 
transmitted over cable) now being 
installed on cables all over the 
country. Twelve voice frequency 
circuits arriving at Cape Charles, 
for example, are passed through a 

type -K carrier terminal. The re- 

sulting frequency band, extending 
to 60 kc, is then modulated in the 

radio transmitter and is sent 

through the ether to Cape Henry on 

a wavelength of about six feet. 
After demodulation in the radio 

receiver, the 12- to 60-kc band i 

transmitted over a cable to th 
Norfolk office. Here it is passed 
through a type -K receiving term- 
inal, and the twelve channels re- 

sulting are brought to the Norfolk 
toll switchboard as twelve separate 
voice channels. The arrangement is 

indicated schematically in an ac- 

companying illustration. The radio 
system operates continuoesly and 

unattended.. 

Antennas 

Steel towers nearly two hundred 
feet high support the antennas at 

each terminal. Each transmitting 
and receiving antenna consists of 

two parallel arrays of half -wave 

elements, one behind the other. The 

front array contains twenty-four 
horizontal radiating or receiving 
elements, while the rear array con- 

tains twenty-four similar elements 
that act as parasitic reflectors. 

A view of the Cape Charles 

Two parallel arrays of half -wave ele 
ments mounted 200 feet high form each 
antenna in the radiotelephone link 

across Chesapeake Bay 
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k leak in a cathode ray tube is a disaster ... so the time to stop 
t is before precious man hours and material have been 'expended 
to final assembly. Tiny as it is, this terminal cap performs a vital 
Junction and must be structurally perfect if the vacuum is not to 
deed through it. Routine x-ray examination sees to that by 
lisclosing internal weaknesses, such as porosity or faulty welds, 
which would affect performance, before assembly. 

n the electronic industries, radiography also provides spot-weld 
ontrol ... checks on accuracy of filament and grid alignments 
.. discloses imperfect joints, broken leads, and similar common 
defects in condensers, resistors, assemblies. The Picker 150 KV 
c -Ray Unit, either stationary or portable, rated at 1.50 KV, 8 MA 
pération, has been found ideal not only for such inspection, but 
tlso in hundreds of other applications where continuous produc- 
ion x-ray inspection is required. 

u $tr 

Mill se 

For this inspection, 
quickly loaded tray jigs 

are used in conjunction 
'with the Picker 150 KV 

Industrial Unit. This effi. 

cient operation was 
worked out by Picker en. 

gineers in. collaboration 
with plant engineers. 

T >,:. 
.- 

, 
o. 

ax 
4 

PICKER X-RAY CORPORATION New York, N. Y. 
WAITE MANUFACTURING DIVISION Cleveland, Ohio 

Y(1R LOCAL PICKER ENGINEER WILL BE GLAD TO DISCUSS YOUR OWN INSPECTION PROBLEMS WITH YOU 
LETRONICS - September 1944 

1.91 



.wo 
TWIST 

. . ,, ti : ,." ' 4.7 : 'r 

- 
a 

i 

J 

... to CRYSTAL CLEANING 
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THIS is an actual photograph 
of the centrifugal air drier, 

or "spinner," used in Bliley pro- 
duction to facilitate clean han- 
dling of crystals during finishing 
and testing operations. Quartz 
blanks are dried in 5 seconds in 
this device which is powered 
with an air motor and spins at 
15,000 r.p.m. 

Little things like lint or mi- 
croscopic amounts of foreign 
material can have a serious 
effect on crystal performance. 
The "spinner" eliminates the 
hazards encountered when 
crystals are dried with towels 

and makes certain that the fin 
ished product has the long 
range reliability required and 
expected in Bliley crystals. 

This technique is only one 
small example of the methods 
and tests devised by Bliley En- 
gineers over a long period of 
years. Our experience in every 
phase of quartz piezoelectric ap- 
plication is your 
assurance of de- 
pendable and 
accurate crystals 
that meet the test 
of time. 

BLILEY ELECTRIC COMPANY - 
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-DAY WILL HOLD A STOP WATCH... 
THIS BOOK s designed to help you prepare for 
CONVERSION DAY ... it presents the story of a 
unique institution that may have the answer to 
your production problem ... it suggests a plan for 
putting your new product development in training 
for the post-war starter's gun. 

When materials are no longer ear -marked for war 
. when civilian goods are price -marked for peace ... there will be no glory or profit at the finish line 

for any but the winners! 
"Cost -Plus" profits will be outlawed ... wartime 

regulations will give place to time studies ... the 
stop watch will take over control in the competitive 
race for manufacturing economies. 

Lewyt has set the pace in contract manufactur- 
ing ingenuity through two post-war periods of busi- 
ness readjustment. We've had long training in cost - 
sensitive specialization. We're ready to partner 
with other manufacturers in producing their com- 
ponent electrical and electronic assemblies, chasses 
and housings ... or complete units. 

With our exceptional facilities and skills in elec- 
trical and mechanical parts manufacture carefully 
developed through 56 years, it will pay you to talk 
with us . . . at least write for this 48 -page book. 
Ask for "Series B". There is no cost or obligation. 

LEWYT CORPORATION, 62 BROADWAY, BROOKLYN II, N. Y. 

I 
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QUARTZ CRYSTAL 
e -KC 

cur10.C 
DUERO RADIO CO. 

COUNCIL BLUIIS.IA. ' 
MADC iN U S. 

We Are Busy 
Operating 24 hrs. per day in the most 

modern, efficient crystal plant. 

Every crystal finished individually to exact 

frequency mechanically, completely eliminat- 
ing hand work, assuring highest uniformity 
and quality. 

PETERSEN RADIO CO. 

Council Bluffs, Iowa 

CRYSTALS EXCLUSIVELY SINCE 1934 

CARTER Semi/20*k 
.THE RELIABLE POWER SUPPLY 
OF FAMOUS COMMUNICATION EQUIPMENT 

i .+, W» < -- 
THOUSANDS of these Carter Original Genemotors' ó có re-nstantly providing that . I something "extra"' in MOTOROLA'S famous FMT-30D Móbile FM Radio trans. 
mitter, pictured above. Why not submit your requirements and become acquainted 
with this preferred Power Supply? 

the latest catalogue of Carter products will be sent upon request.' , 

°ro (UrAg M 
/off 

Qop ( n 

1606 Milwaukee Ave. Carter, o well known name in radio for over twenty years. Cable: Genemotol 

tower and antennas is shown. The 

transmitting antenna is at the top 

of the tower, and the receiving an- 

tenna directly beneath it. Coaxial 

transmission lines connect the an- 

tennas to the radio equipment in 

buildings near the base of the 

towers. 
The radio equipment is operated 

from commercial power lines but 

at each terminal a stand-by genera- 

tor, driven by a gasoline engine, 

has been provided to insure ade- 

quate power in emergencies. These 

auxiliary generators start auto- 

matically on failure of the com- 

mercial supply. 

Type -K Carrier 

Although the radio link forms 

what is essentially a short type -K 

carrier line circuit, it differs from 

it in several respects. With the 

type -K carrier system, the group 

of twelve single sidebands result- 

ing from the modulation of twelve 

speech bands is transmitted over 

the cable as a single sideband of 

the group carrier frequency. 

11, 

Meter readings of the radio transmitter 
at Cape Charles are taken by D. M. 

Black 

The radio transmitter, on th 

other hand, transmits a double side 
band of the type -K carrier group, 

and thus requires a total band 

width of 120 kc, instead of the 60 

kc transmitted over the cable. A 

double sideband transmitter was 

decided upon since it is simpler and 

less expensive to build. 
Another difference is in the 

regulating scheme. The radio re- 

ceiver employs automatic gain 

control to compensate for varia- 

tions in 'loss over the radio path. 

Additional overall regulation is 

provided for the complete system 
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DUSTRY: 

Recent Formica research assisted by new developments to 
the glass industry which produced glass mat and glass 
cloth fabrics, along with the perfection of new resins 
suitable for laminating, has made possible new Formica 
grades with many important electrical characteristics. 

Formica grade MF-66 is a low loss insulator at high fre- 
quencies, which retains the high mechanical strength of 
other laminated grades, and can be machined for rapid 
production. 

Grade FF-10 made with glass cloth base combines good 
insulating qualities with very high heat resistance, and is 
just what is needed for such applications as motor slot 
wedges. 

Grade FF-41 made with glass cloth has been especially 
developed to resist surface tracking and arcing. 

These valuable qualities are available in glass base 
Formica to a degree that was never offered before in 
laminated plastic materials. Perhaps they can solve some 
of your problems. Samples for testing on request. 

"The Formica Story" is a moving picture in color showing 
the qualities of Formica, how it is made, how it is used. 
Available for meetings of engineers and business groups. 

THE FORMICA INSULATION COMPANY II 

4661 Spring Grove Ave., Cinti. 32, Ohio 
tJI.TRONICS-September 1944 
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DES/ONE? "ra ORDE" 

Back the Attack 
BUY MORE 

THAN BEFORE 

TYPICAL OF 

FOSTER TRANSFORMERS 
IS THIS AUDIO OSCILLATOR TRANSFORMER PACK BUILT TO A RIGID NAVY SPECI- 

FICATION. IT IS TUNED TO A FREQUENCY TOLERANCE OF PLUS OR MINUS .4 OF 1%. 

PERFECT HERMETIC SEALING IS ASSURED BY THE USE OF OUR NEW VITROSEAL 

TERMINAL CONSTRUCTION FOR THE ENTRY OF THE CONNECTIONS INTO THE CASE. 

Yes, we are designing and building transformers for the armed forces to meet specific 

requirements. This skill of being able to create exactly the right transformer for the indi- 

vidual need will be of great value after the war in the new world of electronic equipment. 

Our experience covers close tolerance vibrator transformers, output transformers, micro- 

phone transformers, saturable reactors, power transformers, audio filters and reactors 

. designed and custom-built to fit the most exacting individual requirements. 

SPECIALISTS IN BUILDING TRANSFORMERS SINCE 1938 

A. P. FOSTER COMPANY 
TRANSFORMER ENGINEERS & MANUFACTURERS 
719 WYOMING AVENUE, LOCKLAND 1,5, OHIO 
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HERMETIC SOLDER -SEALING 

MAKES PR EST.IT E 

TERMIN USHING 

AfUAL SIZE 

High altitudes ... humidity conden- 
sation ... thermal shocks ... cannot 
affect the performance of Solder -Sealed 
apparatus. The 100% hermetic bond 
assured by the metal-to-PRESTITE 
seal 'assures trouble -free service of 
terminal bushings.. 

ie bushing consists of a PRESTITE tube on 
vh h are Solder -Sealed a terminal cap and a stud. 
iinlar bushings are available without hardware for 
iollr-Sealing to other parts on the manufacturer's 
wi production line. 
Sider -Sealed PRESTITE assemblies offer im- 

necate help to manufacturers in many available 
tailard forms. They also open up many new and 
ddi possibilities in postwar uses. For complete 
nftmation, send for, booklet B-3244. Westinghouse 
',lark & Manufacturing Company, East Pitts- 
uri, Pa., Dept. 7-N. 3.05142 

Westin1house 
PLANTS IN 25 CRIES ... OFFICES EVERYWHERE 

iMMUNICATIONS EQUIPMENT 

IS fi1MENTS 

CI4PACITORS 
IPELIL CORES 

DYNAMOTORS 
RECTOX RECTIFIERS 

INSULATING MATERIALS 

1 

OLD -WAY 
(SEVEN. PIECES) 

II 
,.1E.. 

Mims wog. 

'CONTAINER 
"No 

1 i SOLDER.-SEA1 

NEW WAY 
4ONE PIECE . . HERMETICALLY SEALED) 

festinghouse .SolderSSaied PRES- 
TITE Terminal Bushing, $ ;11309164. 

Other PRESTITE methods of 
taking leads through partitions 

APPARATUS ENCLOSING SOLDER 

SEAL BUSHING-combination in- 
sulator, cover and terminal 
board-has a hollow construc- 
tion which permits placing small 
devices inside. 

SOLDER -SEAL ASSEMBLY-for vi- 
brator packs, but can be used 
in similar apparatus, combining 
jack and terminal board. 

SOLDER -SEALED BUSHING - for 
use with thicker gage covers of 
larger size transformers and 
capacitors. Bushing is Solder - 
Sealed to a metal ring which is 
soldered to the container cover. 

PRESTITE is a dense nonporous ceramic com- 
pacted under high pressure and vacuum by the 
patented PRESTITE method of -manufacture. 
This eliminates minute air pockets in the 
material, thus minimizing distortion in voltage 
gradiente and eliminating internal corona dis- 
charges. PRESTITE is impervious to moisture 
and all chemicals except hydrofluoric acid. The 
quality of PRESTITE is consistently uniform. 
thus eliminating the need for the exaggerated 
safety factors common in other ceramics. 
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déRS'ION ¿El/94Q 

They're All Equally _ Important 
to 

t 
r 

Rfly 

DID 
!Op 

"Gentlemen was surprised 
and 

leased to 
to 

must 
receive your 

letter. 

p as large 
as 

Imagine a concern post-war 
busi- 

ness 

askin for p time under 

at the 
present 

the hardships 
which must 

con- 

front you 
in the 

way of raw 
ma- 

terials, 
etc. Yours is 

the 

only company 
which 

has written 

in regard to 
our business, 

small though 
it has 

been with 

you, and 
believe 

me when 
prior- 

ity restrictions 
are lifted 

from inventory 
stocks, 

we look 

forward 
to having 

a complete 

stock of 'Stronghold' 
items. 

(Signature upon 
request) 

.51- IS A matter of 

policy with STRONGHOLD that all orders 

or inquiries pertaining to fastening products 

are of EQUAL IMPORTANCE, regardless of 

the size of the order or the size of the com- 

pany from which it comes. 

STRONGHOLD serves many of America's in- 

dustrial giants whose use of fasteners run into 

astronomical figures. It also serves, with equal 

promptness and concern, thousands of smaller 

companies whose use of fasteners is limited- 
but equally important in the construction of 

the products they make. 

We welcome your inquiries for samples or 

prices of either standard or special screw 

products. You will hear from us promptly. 
It's faster to telephone 

Call WHltehall 4680 

MANUFACTURERS 
SCREW PRODUCTS 
270 W. Hubbard St. Chicago 10, III. 

between Norfolk and Cape Charles 

to maintain a substantially con. 

stant net loss between terminals. 
This follows type -K carrier prac- 

tice, in that the gains of the receiv- 

ing amplifiers are controlled by 

means of pilot frequencies trans. 

mitted in the frequency space be- 

tween speech bands. As a result, the 

net loss of each of the twelve chan. 

nels is held constant to within 

±0.5 db. 
To check the frequency of the 

carrier of the distant transmitter, 
each radio receiver has an alarm 

circuit fed through a crystal filter, 

A deviation in carrier frequency of 

c 

r- v 

ryeJ . 
. 

r l® - -s 

.....-: "1' c: .. . 

..- r . 
The voice -frequency bay of the Cape 

Charles terminal in the multichannel 
radio link is checked by J. O. Smethurst 

as little as 0.002 percent will oper 

ate this alarm. Alarms are pro 

vided to warn of excessive tempera. 

tures, power failure, and other 

conditions that might ultimately 

affect the satisfactory operation of 

the system. 
Each receiver is also equipped 

with an oscillator of such a Ire, 

quency as to permit the output of 

the local transmitter to be detected, 

This permits a "loop" test to 6e 

made through the local transmitter 
and receiver. Whenever the trans 
mission alarm indicates a circuit 

failure, these loop tests are made at 

each end of the radio circuit to de 

termine the location of the trouble.! 

. . . 
Tropical Failures of 
Electronic Components 
THROUGHOUT THE GEOGRAPHICAL 

belt called the wet tropics, elec 

tronic equipment gets its toughest 
test, not only in service, but even 

before it is unpacked for use. ]c 

this non -temperate climate, tern? 
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upsetting gets q 
/ In t%.0 quick steps, this little part 

is made. The head and the shank 
with projection are upset from 

Alcoa Aluminum wire in a rivet header. A 

blanking operation shapes the head, and the 
part is ready for heat treating. 

Dimensions can be closely controlled in 

these heading and blanking operations. Parts, 
like the carriage bolts you see in the photo- 
graph, can be produced with well filled -out 

square shoulders without the need of expen- 
sive milling operations. 

ILCOA 

e 
1 

ti 

[ -rot: 

o 

e 

work under way fast 
Where design and quantit ics warrant produc- 

tion by upsetting, this process develops sizable 

economics. In addition to being fast, it saves 
raw material. You use all the metal you start 
with, obtaining final shapes by upsetting. 

Alcoa is equipped to supply you with 

aluminum parts produced either on rivet 
headers, on automatic screw machines or a 

combination of both. Recommendations are 
based, therefore, on the most economical 
method. ALUMINUM COMPANY OF AMERICA, 

2136 Gulf Bldg., Pittsburgh 19, Pennsylvania. 

ALUMINUM 
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Hermetically sealed relays, 
-a new development by 
Allied. 
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AIRCRAFT USE... designed to óvercome 
altitude effects to 70,000 feet. 

GROUND SERVICE...under tropical con- 
ditions-where fungus growth is serious 
hazard. 

Impervious to dust, dirt, oil and óther 
foreign substances normally responsible 
for over 90% of all relay failures. 
Can be subjected to 100% humidity, -- 
continuously. 

ALLIED CONTROL COMPANY, INC. 
2 EAST END AVE. (AT 79th STREET) NEW YORK, N.Y. 

FACTORIES: 511W t 0 E M 91/41111111111 ( tl I( A 0 0 las A M 6 s l E s 
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3U,DI0 COMMUNICATIONS operate with greater 

efficiency with built-in CONSTANT VOLTAGE 

-, 

° 
i 

) 

WRECK WAGON 

rblafety and convenience of two 
nd t half million passengers, car- 
iedlaily by the Chicago Surface 
jilt, are guarded continuously by 
ie ( tborate, phase -modulated radio 
oat unication system by which all 
ivions of this vast transportation 
ysttn are kept under constant sur- 
eillnce. 

I?iturally, any communication 
stn so important to human safety 
nd well-being cannot take chances 
itits equipment. Line surges, volt- 
ge uctuatibns that distort and in - 
?r> ut signals or damage costly tubes 
ndquipment, cannot be tolerated. 

CABLEpTRUCK ° 

SQUAD CAR 

------- -J - - 

/ R , ,ECEIVINO 
` . ANTENNA 

.' . --ANTENNA - - / ,« I. --= 
Q I 

I 

TRANSMITTING 
ANTENNA 

COAXIAL 
CABL E 

MAIN TRANSMITTER 
AND RECEIVER 

METER PANEL 

ANTENNA 
RELAY 

R.F. POWER 
AMPLIFIER 

MODULATED 
DISPATCHERS EXCITER 
'CONSOLE 

TRA 
(7i MILES FROM 

RECEIVERNSMITT,ER '' M- 
TIRE0.44L 

J 

SOLA, 
C. V. 

TRANS. 

In this, and in many other radio 
communication systems, SOLA Con- 
stant Voltage Transformers are play- 
ing an important role-constantly on 
guard against line voltage disturb- 
ances, instantly correcting fluctua- 
tions as great as 30% to less than 
r 1% of rated requirements. SOLA 

Constant Voltage Transformers re- 
quire no manual adjustments or su- 
pervision. They have no moving 
parts. They protect both themselves 
and their loads against short circuit. 

When supplied as a built-in part 
of any type of electrical or electronic 
equipment SOLA Constant Voltage 

Cuesta e Trcun ilormers 
d . 

if` 

i 

s 

POWER AND " 

RELAY PANEL 

BLOWER AND 
TRANSFORMERS 

r 

SOL 
dal 

O.V. 0=3:3 
TRAN5 a 

. is ; : 
d 

Transformers itísure longer tube life, 
fewer service calls and greater satis- 
faction to the user. Consider these 
transformers in your basic design. 

To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin DCV-74 

tanurmers for: Constant Voltage Cold Cathode Lighting Mercury Lamps Series Lighting Fluorescent Lighting X -Ray Equipment Luminous Tube Signs B nor Ignition Radio Power Controls Signal Systems Door Bells and Chimes etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, III 
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Coto -Coil. 
ELECTRICAL COIL WINDINGS .- 

Sincé 1917 } 
I 

1 

r 

1917-i944,: 
27 YEARS OF PIONEERING 

Pioneering in an industry, from 

its infancy . . . thru two world conflicts ... to the 

present electronic age. Pioneering which means that 

coils by "Coto" may be depended upon to function 

as intended ... for as long as needed. Depended 

upon to function under all conditions, whether it be 

in one of our bombers high in the clouds, or a 

radar post on some Pacific atoll, or maybe in just 

a motor starter box back home. 

When so much depends on the quality of your coil 

windings, the integrity of your supplier is your only 

assurance of real dependability. 

COIL SPECIALISTS SINCE 1917 

COTO=COIL' CO..,. INC. 
65 PAVILION AVE. PROVIDENCE 5, R. I. 

.72 
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erature has a year-round averagtll 
of about 80 deg. F, while humiditj 
stays about 85-90 percent. 

Moisture, resulting from this ex 
treme humidity, corrodes meta, 
parts directly and facilitates fua 
gus growth which causes relate 
damage and service failures. Onec 
moisture penetrates insulation it 

causes leakage, shorts, electrolytic 
action, and eventual breakdown' 
Difficulties with electronic compo 
nents take a number of typica: 
forms in the cases of various speci 
fic parts. These are discussed it 
the following text, with notes oz 

design factors that have been ob 

tained from a branch of the armed 
forces concerned with suck 
troubles. 

Transformers 

Breaks caused by electrolytic 
corrosion frequently occur in th ' 

windings of transformers. Mois 

enters the windings and insu(t 
lation through small holes in thi 
impregnation, particularly wher9 
the leads enter the windings. Fi 
rous or paper insulation absorb, 
and retains moisture, and in addil 

.,,1Alr 

r, 

ry 

Amid typical tropical surroundings. 
communications equipment is set up in 

Dutch New Guinea by American troops 

that landed at Hollandia 

tion, contains water-soluble salt' 
which, when combined with mois- 

ture, cause leakage and corrosion 
Electrolytic action takes place, and' 
the result is an open circuit. Fail' 
ures of this sort are frequentll 
preceded by intermittent noises. 

To prevent such failures, insu 
lating materials should be u3e,6 
which do not absorb moisture, an 

the windings must be thoroughllI 

Seotemher 1944 - ELECTRONIQ-' 



RCA 

WIDE -RANGE 

UDIO FREQUENCY 

METER 

306-A 

00 , 

Aupt9 PREGUENCr METER 

N ryl 

\ 

«TER OAL 

W Y 

n Id 

CYCLES 

IR 

A 

I.vMD SM 

01t 

10 Cycles to 50,000 Cycles 

A BASIC INSTRUMENT IN LAB- 

ORATORY AND INDUSTRIAL WORK 

RECORDER TEMO. 

Checks calibration of beat frequency oscillators or 
other generators. 

Indicates beat note frequency produced by a standard high 
frequency oscillator and a radio transmitter. 

Used extensively with recorders in crvstal labora- 
tories for checking crystal characteristics. 

Used with an accurate crystal oscillator and radio 

receiver for checking transmitters at distant points. 

Used with special generator as a highly accurate 
tachometer for indicating or recording rotational speeds. 

DESIGÑ. ÁÑD:.ÓPERATING ADVANTAGES: 

Quick, accurate, direct reading. Has six-inch indicating meter with ten scales respectively calibrated for 50, 100, 
200, 500, 1,000, 2,000, 5,000, 10,000, 20,000, and 50,000 cycles. 

Limiting circuit makes readings independent of input voltage over a range of several hundred to one. 

Self-contained regulated power supply compensates for changes in line voltage. Operated 
from 110 volts, 50 to 60 cycles. 

Wave form errors practically eliminated by unique circuit. 

Operates recording meter directly-with no additional amplifier. 

Accurate to within 2% of full scale. 

Please Note Deliveries are sub- 
ject to the regulations of \VPII 
Limitation Order No. 26.5. 

WRITE FOR, BÚ-LLETIN- 

containing complete description and speci- 
fications. Address Engineering Equipment 
Department, Radio Corporation of America, 
Camden, New Jersey. 

BUY 

MORE 
WAR 

BONDS 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, N. J. 

LEADS THE WAY -In Radio..Telerision...Tnbes.. Phonographs.. Records.. Electronics 
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CROWE NAME PLATE AND 'MAN.UFACTU'RING CO. 
3701. RAVENSWOOD AVENUE .. ' CHICAGO 1.3 , ILLINOIS 
40 YEARS EXPERIENCE I N F I N E METALCRAFT 

h 
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ut FIGHTING " 

'AND THE "S1XTY-NINETEEN" 

'I 

On the morning of D -plus -7 Day, Press Wireless made radio and war- 
time history when it sent and received the first news dispatch to be 
handled by a private agency direct from the beachhead in Normandy 
to America. 

Transmission speeds of 250 words per minute and more are being 
regularly maintained. This fast, direct, close -to -the -battle -lines service 
of Press Wireless, authorized by the war theater command, has be- 
come the talk of the communications and newspaper worlds. 

Press Wireless radio men are operating the transmitting and 
receiving stations. Press Wireless designed and manufactured the 
transmitter being used, a 400 -watt set installed in a truck so that it 

can be kept close to the action, and the re- 

ESS WIRELESS, INC. ceiver, one of our "6019" series. 
IS DEVELOPING The last radio communications company 

R MANUFACTURING to leave France at the time of the German 
IGH POWER TRANSMITTERS invasion in 1940, and now, the first to réturn 

)IVERSITY RECEIVERS to help speed the liberation of France, Press 
IRCRAFT AND AIRFIELD Wireless is justifiably proud of the distin- 

1 ADIO EQUIPMENT guished service its men and its products are 
ADIO PRINTER SYSTEMS rendering day and night through Station PX 
ODUPLEX UNITS -TRADEMARK" 

;HANNEIING DEVICES 
in Normandy. This achievement is brilliantly 

tADIO PHOTO TERMINALS in keeping with the traditions of a company 
ACSIMILE MACHINES that has been performing -outstanding feats 
NO OTHER TYPES OF RADIO AND in world-wide communications and engineer - 
COMMUNICATIONS EQUIPMENT ing for more than 15 years. 

1 

jales Office, Monufacfuring Division 
'5 BROADWAY, NEW YORK 18,-N. Y. PRESS WIRELESS, INC. 

r 

; ,, 1 

.:t,r 
- 

. r -h Út - r , . . . 

L 

M 

Awarded to our 
Hicksville, Long Island Plant 
for outstanding Achievement 

in War Production 

Executive Offices 
435 N. MICHIGAN AVENUE, CHICAGO 

DE JANEIRO MONTEVIDEO BERNE SANTIAGO DE CHILE NEW YORK CHICAGO 
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WHEN YOU SPECIFY 
HARNESSES... 

^ , t Wiring assemblies individually 
O) designed ... to your own rigid 

specifications ... by HOWARD, 
52) © 1 specialists in the design and 

110WARD MANUFACTURING CORP. 

(.' manufacture of radio equipment. 

*BUY WAR BONDS* COUNCIL BLUFFS, IOWA 

Wherever 
Counts iti>o s#.. 
i (~` . 

e _ =,: 
-- . . 

;-,.,_. 

°i 9 

© 
.¡-'. n o 

=fill -r 
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Products of "MERIT"' -are passing the test 
Complying with the most. exacting requirements for precision 
workmanship and durable. construction. MERIT has established 
its ability to produce in quantity and deliver promptly- 
Transformérs Coils Reactors Electrical Windings of All Types for 
Radio, Radar and Electronic Applications. 

Today these dependable MERIT precision parts are secret wea- 
pons- tomorrow when they can be shown in detail as MERIT 
standard products you will want them in solving the problems of 
a new electronic era. 

Illustrated: High Voltage Transformers A2123 (small) and, 1 -e 
A-2124. Designed for high altitudes. Oil -filled and Hermetic sealed., C 

Sentc 1924 

MERIT COIL & TRANSFORMER CORP. 
311 North Desplainel St. CHICAGO 6, ILL; 

NIL 

. 

dry and sealed from thedamp at 
mosphere. Among satisfactor 
coil assemblies are those whit 
have been impregnated with syn 

thetic ceresin and sealed in their 
cases by potting. 

Most common failures from elec 

trolysis result when fine wire i 

used in the coils. Whenever poten 
tial differences exist betwee 

I 

windings and cases, it is some 

times feasible to prevent electroly 
sis by insulating the case and pro j 

viding a leakage path between the 

highest voltage and the case. How 
ever, certain hazards may be in 

troduced because additional high- Ihn 

voltage areas will be exposed. 
Electrolysis occurs only when dif- 

ferences of potential exist. 

Capacitors 

Unless they are properly impreg- 
nated, capacitors which are not 

hermetically sealed are not suit-, 

able for tropic use. Most capaci I, 
tors, when new, have high leakage 
resistance, generally in excess of 

1000 megohms. But unless they' 
have been properly treated, this re- 

sistance, after a few weeks ex -I, 

posure to tropical moisture, may 

decrease to a few megohms. A re -I, 

sistance of five megohms or less is, 

usually - unsatisfactory in high - 

voltage decoupling capacitors and1 

particularly in coupling units usedyf 

between plate and grid circuits. 
Grid bias is made more positive than 

the proper value by the influence 
of the plate voltage. 

Molded mica -type capacitors 
have a direct opening where the 
leads pass through the case; this 

leaves a path to the outside atmos- 
phere. In the wet tropics, mois- 

ture will enter and follow this 

path and. eventually cause failure 
of the unit. 

This trouble can be largely pre- 

vented by impregnation with cere- 

sin wax. If properly done, this 

will seal molded capacitors, pro- 

vided the leads are not bent or dis- 

turbed so as to cause the seal! 

around them to fail. Since ceresin 
has a relatively low melting point, 

the wax will become fluid at high 

operating temperatures. However, 
this will not prove serious in the 

operation of the capacitor since the 

wax will remain in the pores by 

capillary action and, upon cooling, 
will actually improve the seal 

rather than impair it. Hoss ever, 
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iThwheels of American enterprise geared to war -paced pro- 
durion have been raising a high dust for the past few 
yes. But it would be both absurd and naive for any one 

'inrstrial unit to claim a large share of credit for this 
girt accomplishment. 

is a part of the over-all effort, G. I. was assigned to break 
ailttleneck in its special field of electronics and radar. By 

\tlndus6Yloa,so 

= 

f 

official admission this has long since been accomplished. 
Variable condensers, many with circuit applications never 

before possible, automatic tuning mechanisms, complete 
wired assemblies and sub assemblies are all part of G. I.'s 
story. What we have learned in the way of new techniques 
short cuts and cost cuts will be of high interest in our 
industry when the last gun cools. 

GENERAL INSTRUMENT CORP. 
829 NEWARK AVE., ELIZABETH 3, N.! 
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There is a connection between a "snake" 
made out of rubber, today's planes that are 
wrecking the Axis, and your business and 

' ours tomorrow. 

A rubber "snake" made by the Johnson Rubber 
Company makes the variable pitch propeller pos- 
sible. It's a little part you can't see ... just one of 
the small parts that must operate perfectly to make 
Uncle Sam's war machinery unbeatable. 

This particular part is molded to a tolerance of one 
thousandth of an inch ... it is a' precision part in 
rubber ... and it must remain lively and resilient 
under extremes of temperature and high pressures 
... this is made possible by specifications rubber 
produced by Johnson formulas. 

Thousands of such small parts make the efficient; 
unbeatable operation of America's war machines 
possible ... all Johnson Rubber production today 
is for Uncle Sam. 

There will come a day, though, when we all have 

\ 

,r;. 

Th e 

Part You 

Can't See 

to think about transferring the boys' names fromi 
the honor roll to the pay roll, and getting back to 

our regular job of supplying a peacetime market. 
To meet that great day with a minimum of time, 
waste is important to the boys coming back . 

and important to you. 
Lay your plans now. Let us help you. Johnson engi.i 
neers and designers can help you solve problems 
in your post war products ... and come up with the I 
right answers in the right kind of rubber in the 
specific part you need . . . and this precision in 

rubber perfected in wartime will serve you well 
in peacetime. 
We will be ready lo supply you when the lime comes ... but 
the lime to think about it and plan ahead is now . . rot then. 

The JOHNSON RUBBER CO.. Middlefield, Ohio 
MOLDED & EXTRUDED RUBBER PARTS FOR INDUSTRY'S VITAL ASSEMBLIES 

Indispensable in War-Essential in Peace 
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A Good Firm to Connect With 
for Your Postwar Needs in: 
CONNECTORS AND RELATED UNITS 

Connector Division of SRC produces si iom- 
prehensive line of coaxial cable connectors, 

multiple contad connectors and cable plugs. 
If your postwar products call for these 

or other small parts of a related nature, 
we suggest you avail yourself of our 
specialized knowledge, experience and 
volume manufacturing facilities. Inquiries 
are invited. 

t 

1'1 
. -- E: 

. it .IN1E1,NA110NA1 

aíSlStN6 
co 

. . - , 

. t :- 

NEW COAXIAL 
ADAPTER 

: 

Adapts eriti 

,z)." -r1 49. 

1.10 ri 
Ever " `0 American 

Ever 1 

on 
the alert to meet 

Coaxial 
Correquire- ments, 

a entscurr 

RC offers this pre 
industries' 

require_ ent need precision 
Adopter is now available. or this, type unit. 

ThisAdopter t fill 
tile. in production uction 

quantities,dapt er 
Connects 

British ri DOES 

Navy plug. Plughand80.ohicial plug 

g' 
a Signal 

Meet, Nay sPeciAcotion, 
RE49f242 

*CONNECTOR DIVISION OF 

to the 

Corps 

I C 
INTERNATIONAL RESISTANCE CO. 

401 N. BROAD ST., PHILADELPHIA 8, PA. 
PORMfIRLY oCONNICTOR CORPORATION 

z - 11 

ti 
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Probably the most important single factor in modern 
warfare is complete, dependable communications. De- 
pendable communications require a dependable power 
supply. Pincor is proud of its part in furnishing portable 
gasoline -driven and other electrical power supply units 
to the fighting front as well as to the home front. 

Look to Pincor for yoúr postwar needs in power plants, 
motors, converters and battery chargers. 

DYNAMOTORS ... CONVERTERS 

GENERATORS .... D C MOTORS 

POWER PLANTS...GEN-E-MOTORS 

BUY WAR BONDS! 

PIONEER - 

GEN-E-MOTOR 
CORPORATION 

5841-49 DICKENS AVENUE 
CHICAGO 39, ILLINOIS 

EXPORT ADDRESS: 25 WARREN STREET, NEW YORK 7, U. S. A. CABLE ADDRESS: SIMONTRICE, NEW YORK 

a " 
` . 

41, 
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.. 
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heating a mica unit will change i 

its capacitance permanently; th 
change generally decreases tl 

.value about 5 percent, but occa 
ionally the decrease may be ,; t 

much as 20 percent. 
For efficient operation in t 

tropics, paper capacitors should' 
of the metal -clad, hermetical 
sealed type. Ordinary paper 
cardboard -cased types are unsu 
able for use in the wet tropics b 

cause they quickly develop exce 

sive leakage resistance. Wh 
paper tubes which are propel 
wax -impregnated will keep 0111 

moisture, the solid wax and sea 

used in many early types are n 

adequate to protect the dielectr,I,'; 

of the capacitor. 
A tubular capacitor may 11 

tropic -proofed by being placed lI 

a second tubular casing of met' 

and then dipped in a potting-tylI 
compound which will not fractuljl 
easily when solidified. 

Paper labels encourage t 

growth of mold and the accum 
lation of moisture. It is betterip0 
mark the value with paint or ink. 

Resistors 

Resistance values of carbor' 
type resistors which are not her 

metically sealed usually increa 
slowly with time and eventual' 
the resistors become open. Resi, 

tors -of the type which are encase 
in molded material can be treate 
effectively with impregnating coo 

pounds. 
To ensure good operation and l. 

prevent breakdowns, resistor 
carrying current should have 
wattage rating at least four time 

that called for under normal cond 
bons. 

Wire -wound resistors on glaze' 

ceramic bases hold up better that 

wire -wound types built on organ'. 
materials which are very suscep 
tibie to fungus growth. Failure, 
in wire -wound resistors are gen. 

erally caused by corrosion and bl' 

other factors which affect fill, 
wire coils in general. Practical1, 
all low -wattage resistors can 5. 

impregnated successfully with ' 

sealing compound. Here agail, 
paper labels should be avoided. j 

Carbon -type potentiometers op. 

erating in the tropics have a tend; 
ency to become noisy and t( 

develop dead spots. Frequen 
cleaning and drying is thus re. 
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n the photographs shown here, only the 
quare patch of filter paper in the center 
as been treated with Tropicalized Q -Max 
.acquer. The area free from fungus imme- 
lately surrounding the patch shows how 
ffectively Tropicalized Q -Max controls 
ingus growth even on untreated surfaces 
djacent to the treated part. 

4! -MAX A-27 H.F. LACQUER 
/fr'"' 

pow safeguards Communication and 
io 

, 

ASPERGILLUS NIGER 

s. 

:tictrical Equipment against FU N G 
Fungus and mold are ever-present in humid atmos- 
pheres, especially in the tropics... ready to impair 
and destroy the fine precision performance of radio, 
electronic, signal detector, communication and other 
electrical equipment used by our armed forces. 

To meet this vital need for adequate fungicidal 
protection of war material, Q. -Max chemists spent 
many months in search of an ideal fungicidal agent 
to incorporate into Q -Max lacquer ingredients. 
Many highly effective fungicides proved to be 
unsatisfactory because they disturbed excellent 
electrical characteristics or caused corrosion of metals. 

But the search is now over, thanks to the effective 
blending of a potent fungicide with the outstanding 
dielectric coating material, Q -Max A-27 H. F. Lacquer. 

With Q -Max A-27 H. F. Tropicalized Lacquer, no 
mixing of fungicides and lacquer is necessary-all 
this is done at our factory. Look for the word 
TROPICALIZED on the Q -Max label. 

PRODUCTS 

/- / ' 

COMPANY, INC. 

744 BROAD ST. NEWARK, N. J. 

FACTORY: 346 BERGEN AVENUE, JERSEY CITY, N. J. 

(' 

c 

PENICILLIUM DIGITATUM 

.y 

S4;-1-^, 

<-- 

CHAETOMIUM 
GLOBOSUM 

/ 
RHIZOPUS 

NIGRICANS 

Q -MAX CHEMICAL DIVISION 

Cooed Transmission Line and Fittings Sterling Switches Auto-Dryaire Antenna and Radiating Systems 0 -Max A-27 Radio Frequency Lacquer 
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When the push-button is pressed, this 42.8 KVA lamp bank is under linger -tip control for instantaneous adjustment 
of the 171 infra -red 250 watt lamps to the exact energy output required by each production demand. Controlling 
this installation is a type M1256L-6 wye connected, 3 phase, 440 volt input, POWERSTAT variable voltage transformer. I' 

If your. application is smaller or larger, our engineers will recommend a POWERSTAT to - control infra -red to 
produce a better job faster ... increase lamp life ... reduce operating costs and eliminate the need of adjusting 
cumbersome lamp brackets. Send for Bulletins 149 LE and 163 LE 

Superior Electric Co., 208 Laurel Street, Bristol, Conn. 

SUPERI 
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HIGH FREQUENCY 
PREHEATING 

...in the molding of plastics 
This message has one idea...to emphasize wartime 

progress in molding methods which enlarge the 
field for. Durez compounds. In the post-war périod, 
high frequency preheating, along with; many other 
new developments, will provide your custom molder 
with the means for making his service even more 

appealing than ,ever before. ' 

6e use of high frequency preheating 

ti the molding of phenolic materials 

h opened up a completely new field 

,pecially in heavy duty materials that 
natural for Durez compounds. The 

(1ncipal advantages of this method 

Insist of (1) a reduction in the mold - 

1l time cycle and (2) a better molded 

ócoduct with greater density, improved 

rctrical properties and a more uni- 

' 11 cure. 

The illustration at left serves as an ex- 

cellent example of the successful ap- 

plication of high frequency preheating 
in the production of a molded plastic 

part. The item pictured is a terminal 

board for military use which was mold- 

ed from a preform of high -impact 
macerated -fabric -type Durez phenolic 

molding compound. 

The basic operation of all high fre- 

quency preheating is shown in the 

simple diagram at right (notice the 

preform in position between the high 

frequency electrodes). Since the pre- 

form is never a perfect non-conductor, 

some leakage takes place through h. 

This leakage current manifests itself 
in the form of heat and thus the pre- 

heating of the preform takes place 

quickly and thoroughly. This method 

of preheating is particularly valuable 

when the preforms are of unusually 

thick, heavy duty material. 

The use of high frequency preheating 

in the molding óf plastics is still in the 

process of development and therefore 

is extremely limited at the present time. 

However, the fact that its usage re- 

sults in a reduction of the molding 

time cycle and a better product, seems 

to indicate that it can be viewed as 

one of tomorrow's certainties. 

This is but one of many developments 

in which Durez phenolics fill the bill. 

Because of their excellent dielectric 
properties, inertness to solvents, resist- 

ance to impact, high heat, climatic 
changes, mild acids and alkalies, Durez 

versatile phenolics have found a place 

in practically all fields of industry. 

Perhaps there is some question in your 

mind about the inclusion of plastics in 

your post-war plans. Why not get a 

competent answer to that question 

now? Our staff would welcome the 

opportunity to discuss any plastic ma- 

terial problem with you. Durez Plastics 

& Chemicals, Inc., 89 Walck Road, 

North Tonawanda, N. Y. 
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SAVE TIME 
SAVE WORK 
coil ALLIED first 

_ 

New R -F Resonance and 
Coil Winding Calculator 
Easy to use! For fast ac- 
curate determination of 
resonance factors and 
coil winding data. 
No. 37-955. Postpaid, 25c 

?-1' i 
FREE 

Complete 1i9r. !Lilt 
Up-to-date - - 4 

BUYING 
GUIDE 

Get Everything in 
ELECTRONICS 
and RADIO 

from this One Source 
All _you make is one contact. All you place is 
one order ... for everything! Allied carries 
today's largest and most complete stocks under 
one -roof .... ready for rush delivery. Over 
10,000 items to meet the most diverse 
needs. Procurement of "hard -to -get" items is 

I 
facilitated by our close contact with leading 
manufacturers. This centralized stock and 
procurement service does the job-faster! It's 
always a good idea to call ALLIED First.for 

one item or a hundred! 
Write, ' W"ire; or phone Haymarket 6800. 

ALLIED RADIOCORPORATION 
833 West Jackson Blvd. Dept. 24- J-4; Chicago 7, III. 

In the Heart of America's Transportation System 

All these well known makes-and MORE! 
RCA IRC Sprague Littlefuse Astatic 
Raytheon Centralab Aerovox Stancor Amperite 
Hickok Burgess Hallicrafters Thordarson Jensen 
Triplett Knight Hammarlund Belden Utah 
Supreme Bliley E. F. Johnson Meissner Sangamo 
Mallory General Electric Cutler -Hammer Amphenol Dumont 
Ohmite CornellDubilier Hart &Hegeman Shure Bussman 

ALLIED RAD I 

quired. Provision of adequate ver 
tilation is another help; unit 
without covers often exhibit bette 
operation and longer life. Wirt 
wound potentiometers used in cu 
rent -carrying circuits suffer col 
rosion of the winding and of th 
sliding arm. Potentiometers 
this type must be cleaned periodic 
ally. Filling with white vaseli 
improves their operation and pr 
vents failure. 

Insulators 

In the damp heat of the tropic 
ordinary sheet fibers and materia 
which absorb moisture will wa 
and yield. This characteristi 

n 

together with differential expa 
sion, will result in misalignment 
,component assemblies and wi 
cause changes in circuit constant 

For use in the wet tropics, ins 
lating materials in sheet, block o 

molded form should be of phenolil 
composition which resists moi 
ture. Acrylate and methacryla 
resins are fair insulators an 
may be used in low -frequency cirr, 
cuits where a very high dielectric 
constant is not required, or where il 
will not be subject to extreme heat! 
Since this material generally can 
be obtained easily around airfields 
in scrap form it is often used to re 
place defective insulation. 

Whenever plastic insulating ma- 
terial is cut or drilled, the edges o 
all holes and cut surfaces should 
be buffed and then sprayed o 

brushed with insulating varnish o 

lacquer. This treatment will pre- 
vent moisture absorption and pre- 
vent the support of fungus growth. 

Wiring 

The use of hook-up wire having 
rubber or cotton insulation should 
be avoided. Cotton braiding, even 
if waxed, will absorb moisture. If 
an organic wax is used, fungus 
growth will attack it. Even non - 
susceptible wax impregnation dis- 
appears in time and decomposition 
of the cotton will eventually re- 
sult. Hook-up wire with Neoprene 
insulation in place of rubber, and 
wire with Celanese or Fiberglas 
insulation in place of cotton, are 
suitable. 

When high -impedance leads are 
involved, surface wiring is more 
satisfactory than wiring laced 
into harness cables. If wires must 
be laced into forms, the lacing 
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WHAT ro TELL 

MACHINISTS ON 
FLAX POLYSTYRENE 

L 

- 

r.;. , 

ar 

.5 

.ñ 

ANNEALING OF POLYSTYRENE parts, 

mentioned in the 'opposite column, is done by Plax, 

which supplies polystyrene in sheets, rods, tubes and 

in the Famous Polyflex * Sheet and Polyflex * Fiber - 
tough, flexiblé' extruded forms with wide insulation 

possibilities. Machined parts such as those shown 

above are produced by Plax to your specifications. 

Plax also supplies "pp polystyrene cement. 

Other Plax wartime production includes various 

Forms of cellulose acetate, cellulose acetate butyrate, 

ethyl cellulose; methácrylate and styramic. 

Write for "fabricating Polystyrene," a bulletin 

containing full details of polystyrene's properties. 

*Trade Mark Reg. U.S. Pat. Off. 

Total pressure on polystyrene sheet, rod or 

tube is generally unimportant. Stress per unit 

of area over the contact surface is important. 
Polystyrene has a short time ultimate strength 

of from 7000 to 9000 p.s.i., but stresses of about 

half this value will cause "crazing" if applied too 

long. For this reason, care should be used in 

tightening clamping devices. 

All surfaces should be carefully wiped, to 

prevent chips being clamped between the metal 

clamping surface and the polystyrene to be 

held. Covering the clamping surface with a thin 
rubber strip will aid in spreading the pressure 

over a large area. 
Before constructing a jig, study the piece so 

t hat clamping pressures will not be concentrated 

at some remote point by previously machined 

holes or slots. 
Steel is 70 times as stiff as polystyrene. Steel 

parts, such as automatic chucks or colletts, 
which must close to a definite position smuld be 

set very carefully, to avoid crushing. For the 

same reason, machining at the outer end of a 

long overhang must be done so that stress con- 

centration at the outboard end of the collett 
will not damage the next piece machined. 

Iland-fed drills on semi -automatic lathes, 

especially when %" diameter or less, should be 

mounted in a spring retained holder, so they will 
yield rather than be forced into the work if the 
operator overfeeds it. 

In general, "crazing" due to cold flow, which 

can be caused by ignoring these cautions, can 

he prevented by properly planned sequence, well 

sharpened and properly shaped tools, and the 
avoidance of overfeeding. Bumping parts with 
heavy materials and rough handling of large 

pieces should also be avoided. 
Where strains have been caused by cold flow 

or surface overheating, parts should be annealed 
as soon as possible after machining, to eliminate 
any tendency toward subsequent "crazing." 

d 
FOR PLASTICS 

=o..`1Es ;-Moyffyl 
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fVibration is a deadly enemy. 
Unless equipment and parts can with- 
stand its destructive force, irreparable 
damage results at crucial moments. 

Parts tested on Utah's Vibration Life - 
test Equipment have the "bugs" shaken 
out of them before they are ready for 
quantity production; are again proved 
by this "power dive" test of production 
runs...assuring unfailing performance. 

.,. :ZVti 

shaking out the "bugs"! 
Equipment being tested is subject 

to vibration up to 25G. 

As a result of this and other tests, 
many engineers' "brain children" grow 
up in the Utah Laboratories and on the 
production lines to play their parts in 
today's war effort. Tomorrow, these war - 

Keyed to 
speakers, vibrators; -vitreous enamel reglstors, wire wound controls, 

plugs, jacks, switches ad's -Mall electric motors. 

rj 

1 

created radio and electronic improve 
ments will be adapted to peacetiau 
needs - aided by these new and moll 

comprehensive testing techniques. 
* * * 

Every Product Made for the Trade, by 

Utah, Is Thoroughly Tested and Approved 

41.';'951-' 
1 aI.C. . . . 

'111 i{ .,, 
1,1 

. 

"tomorrow's" det»ands: Utah transformers, 

216 

Utah Radio Products Company, 857 Orleans Street, Chicago 10,.111' 
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VIEW 
INSULATOR 

DESIGN 
fo:i 

OSSIBILITIES 
FOR RADIO 

General 
Ceramics' 

successful 
surfacing 

of steatite 
with 

thin films of silver, fired at a high temperature 
and then built up with 

an electroplated 
metal (silver, 

copper 
or tin), opens up new insulator 

design 

possibilities 
for very high frequency.equipment, 

as well as for certain 

applications 
in the lower radio frequency 

field. 

The metallic 
film can be applied 

to the surface 
of insulators 

to eliminate 

corona 
effect. The use of this combination 

permits 
improvement 

in the design 

of airplane 
strain and lead -through 

insulators. 

The addition 
of a thin metallic 

surface 
film also permits 

soldering 
of 

metal parts directly 
to the steatite 

insulators. 
Water -tight seals 

may be made in this manner 
where temperature 

ranges 

encountered 
in service 

are limited. 

Your inquiry 
regarding 

Silver 

Surfaced 
Steatite 

is invited. 

E:CTRpN,iCS --- SePlemóer 19t t 

AND STEATITE 
CORP. 

GENERAL 

KEASBEY 

...,.; MAIMy 
. 

NEW JERSEY 

v'r 6:90 

?t/ 
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FOR ALL CIRCUITS IN 

ELECTRONIC 
DEVICES 

General Electric Deltabeston Radio Hook-up 
Wires are designed specifically for manufac- 

turers of electronic equipment and devices. 
These wires are used extensively in aircraft 
radio and communication systems and are also 

ideal for electrical measuring instruments, 
ground communications and closely associated 

applications. 

Deltabeston is constructed in two types- 
No. 57376 for low-tension, up to 1000 volts 

and No. 57371 for higher voltage services up 

to 3600 volts. Tinned copper wire shield can 

be supplied in either type. Sizes range from 

22 through.6 and larger wires can be supplied. 
Twenty-one standard braid patterns are avail- 
able. Others can be furnished to satisfy cus- 

tomers' requirements. Deltabestun Hook-up 
Wires are treated with a special compound 

to inhibit the growth of fungi. 

For additional information write to Section Y945-119, 

Appliance and Merchandise Dept., General Electric 

Co., Bridgeport, Conn. Deltabeston Radio Hook-up 

Wires are distributed nationally by Graybar Electric 

Company, G -E Supply Corporation, and other G -E 

Merchandise Distributors. 

GENERAL 

Hear the General 
1, 

Electric radio pro- 
grams: "The G -E All 
Girl Orchestra" Sun- 

day 10 P.M. EWT, NBC. 

"The World Today" news 

every weekday 6:45 P.M. 

EWT, CBS. 

BUY WAR BONDS 
AND KEEP THEM 

ELECTRIC 

materials should be waterproof 
and inorganic in makeup so that it L' 

will not support fungus growth. 
Bindings ,should not be drawn 
more tightly than is required to 
support the form. 

In general, solid wire will hold 
up better than stranded wire for 
surface wiring. When dressing 
wire at terminals, care should be 

taken not to bend sharply, stretch, 
dress and redress lacquered or 
varnished wire unnecessarily; 
otherwise, the coating may crack 
and the insulation will absorb,, 
moisture. Wiring should be as, 

straight as possible; bunching or 
knotting must be,avoided. Fungus 
growth is heaviest where wires are' 
crowded. 

Plugs 

Condensation attacks plugs; 
moisture gets inside, runs down on' 

cables and is often the cause ott' 

failure due to electrolysis and final 
shorting of leads. Holes could b« 

provided in the bottom part of that 
plug to drain off water. 

Batteries 

Dry cell batteries have a very 
short life in the wet tropics. Satis -1 

factory service has been obtained 
from those in which both inner and 
outer cases are well impregnated 
with wax or sprayed with a mois-I 
tureproof coating. 

Batteries which are mounted in, 
cases should be well screened and' 
separated from metal surfaces by a 

. 

liner of high -quality moisture -re- 
sistant insulation. The battery,) 
case should not be allowed to come ; 

in contact with metal at any point, 
even though the battery case ap i 

pears to be well -impregnated with1 
wax. This precaution is especially 
important where fairly high wat -1 

tages are used. 
In the field, the life of dry cell) 

batteries is prolonged by repack- 
ing them in tins-eight cells to a 

tin-and soldering the tins air- 
tight. The batteries are left in the 
tin until needed. 

Dynamotors 

The failure of dynamotors has 
been reported in which the cause 
has been found to be the high - 
voltage output shorted to the case 
because of exposure of wire insu- 
lation to excessive moisture. 
Where there is excessive leakage, 
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Building a quality product calls for skilled engineering, superior materials and 

extra -fine craftsmanship. Building a quality product in quantity calls for all 

these things, plus a plant laid out and organized for maximum production 

efficiency. The streamlined and efficient assembly lines which have poured 

forth unrevealable numbers of the SCR 299 and 399 Mobile Radio Stations, 

Mine Detectors, Aircraft Radio Receivers and transmitters and other equipment 
are International Detrola's promise of great quantities of the best in radio, 

television and electronics for a world at peace. 

(uy War Bonds-and Keep Them 

r , 
i1l1 ;., `.t -T- 

:-y 

0114:1;t P í7:1 

¡- + ~y41 

.. 

Most of the many hundreds of 
Detrola Radio Division workers are 

women, working under most mod= 
ern conditions. Shown is one r 

assembly line in the main building. 

DETROIR RHulO 
DIVISION OF INTERNATIONAL DETROLA CORPORATION BEARD AT CHATFIELD, DETROIT 9, MICH. 

C. RUSSELL FELDMANN to PRESIDENT 

ECTRONICS -September 1944 
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How to make your product 
Environment -Free.... Have it 

Fedelco-Sealed by Federal Electric Company, Inc. Fedelco-Sealing Service 

Environment 
can be the cause of defeating all your careful design 

. skilled engineering ... conscientious manu- 
facture ... all your painstaking effort to assure 
the long, dependable operation of your product. 

Fedelco-Sealing 
offers a sure means of sealing -in ideal working 
conditions . sealing -out moisture, dust, bugs, 
and tampering. This new method seals your 
electrical or mechanical device inside a housing 
which is proof against these common enemies. 
This sealing assures your customer of getting, 
for a long, long time, the reliable operation you 
built into your product. 

TAMPERING MOISTURE 

You Can Control These 

"Conditions Beyond Your Control 

We can Fedelco-Seal it for you .. 
or you can Fedelco-Seal it yourself 

You can send your product to us, and we will 
return it to you completely Fedelco-Sealed. Or 
we can show you how y ou can Fedelco-Seal in 
your own plant, m it h our equipment, and by the 
me hods we use. 

Get the Details ... Now! 
The growing importance of Fedelco-Sealing is 
shown by its rapidly increasing use. You will 
want to know about it. Write Federal Electric 
Company, inc.; describe your product and your 
problem; and ask for details of Fedelco-Sealing 
and how it can be applied to Hour product. 

FEDERAL ELECTRIC COMPANY, INC. 

225 No. Michigan Ave., Chicago 1, Illinois 

8700 So. State St., Chicago 19, Illinois 

E. B. MATHEWSON COMPANY Sales Agents 
New York 17, N. Y.-Greybar Bldg.; Chicago 11, III. -612 No. 
Michigan Ave.; Philadelphia 7, Pa.-Real Estate Trust Bldg.; 
Cleveland, Ohio-Bulkley Bldg.; Kansas City 8, Mo.-2017 
Grand Ave.; Atlanta, Ga.; Troy, N. Y.-17 Bank Street. 

Here's how we Fedelco-Seal a Clare Type "C" Relay 

, 

115 
111. 

¡ 

5, 
Base for enclosure, with bracket for 
mounting relay. Tube is for evacuat- 
ing enclosure. 

.03 

. . ...91,74,5 r 45h;1 Q° oddp 
Reláy mounted on base assembly and 

3 
wired to sealed terminals. Enclosure 

' may be filled with dry air, or inert gas, 

' after sealing; 

^"1114"11 
-$ r \t 

O 
'- / 1 Glass -to -metal 

2 

4 

1.01 

seals surround connec- 

tions to relay, provide hermetically - 
sealed terminals. 

d 
ut 

Completed Fedelco-Sealed relay. Envi- 
ronment -Free, because ideal working 
conditions are sealed in.. 

FEDERAL ELECTRIC COMPANY, INC 
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ONE ALWAYS STANDS OUT 

T'S THE QUALITY OF PERFORMANCE THAT COUNTS 

TRADE MARK REGISTERED U. S. PATENT OFF(CE 

it ', 
. .' S. . , , 

y 

e 

here stability is an important require- 
nt, ALStMAG Steatite ceramics are 
surpassed for lending rigidity and 

permanence of alignment to 

electronic circuits. 

t 

N, 

STEATITE CERAMIC INSULATORS 
The chorus is good, but it's the lovely voice of the Prima Donna that stands 

o out. Years of training and experience have produced the exquisite tone, 
range and color of a great voice 

Grand opera or electronic insulation -it's the quality of performance 
that counts. Custom-made to your design ... formulated for specific charac- 
teristics ... processed with the knowhow gained from 42 years leadership 
in the ceramic field ... ALSIMAG Steatite Insulators lend stand -out perform- 
ance to high frequency circuits. 

AMERICANLAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

42nd YEAR OF CERAMIC LEADERSHIP 
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and whatitc nOpt post 

Look ahead ... Prepare your Salesmen 

For the Peacetime Electronic Era to Come! 

"1".7) Where will you fit in the fiercely com- 

petitive markets that will come with the war's 
* 

end? Your position can be determined now; 

by the methods you employ now, in the design 

and engineering of your post-war products. Right 

now, with the aid of seasoned electronic 

and mechanical engineers, your peacetime items 

can be started toward top -rank positions in their re- 

spective fields. 
.Alert manufacturers, with a view toward post-war 

sales and quick acceptance of their products, are 
urged to consult with National engineers now, 

on matters electronic, electrical or mechanical. 
Write today-Your inquiry will receive prompt 

attention. 

----QUARTZ CRYSTAL PROBLEMS ---- 
Our engineers and crystallographers are ready and 

willing to help you on the following items: 

Radio Receivers Crystal Oscillators Supersonic Devices 

Television Receivers Filters Control Devices 

F -M Receivers Stabilizers Diathermic Devices 

Transmitters Timing Equipment induction Heating 

H. F. Inter -Communications Police Transmitters Frequency Standards 

Address your inquiry to-Crystal Division 

Electrical ºrid.+/ Q; 
L W 

¿cal Engineering 

NATIONAL SCIENTIFIC PRODUCTS COMPANY 
Designers and Manufacturers of Electrical and Mechanical Devices 

5013-25 NORTH KEDZIE AVE., CHICAGO 25, ILLINOIS 

arc -over will occur and the arma 

ture winding will burn out. 
Occasionally, the insulation wi 

test satisfactorily during a late 
inspection if the equipment drie 
out, but failures will recur when 

ever the same conditions of previ 

ous failure exist. The best way t' 

eliminate such failure is to replaq 
the insulation and to rearrange th 

high -voltage lead so that it is k 

away from the dynamotor case a 

other areas of ground potential. 
Test Instruments 

In panel -type meters, corrosii ll 

attacks the leads to coils, especl. 
ally near newly soldered joints. 1 

also attacks the pivots and arm 
tunes in, meters which are n(,1 

r 

properly sealed. 
Varnish or lacquer must be use' 

to seal test instruments after thel 

have been opened for repairs 
for any other reason. Meter glassi 
should be sealed to the case, alit 

other openings, such as sere 
holes and terminals need attentio 
Edges of the back panel requi 
sealing with tape and varnishinh' 
over. The zero -setting adjustme+ 
screw is often a big source 
trouble because,it allows moistut 
to get in. After each readjus 
ment, it must be painted over wit 

varnish or lacquer. 
Even after applying these meal 

utes, test instruments will still fai 

under conditions of high humidit 
It has been found practical to ke 

ohmmeters and other test instr 
ments in heated storage boxes wit ' 

batteries removed when the instr1 
ments are not in use. 

Electronic Indicator 
for Detonation 

By E. A. TRAVER 

General Laboratories 
Socony-Vacuum Oil Co. 

THE DEVICE whose circuit is shów1 

in the diagram is essentially,at'd 
tonation or knock indicator whi I 

was especially designed to indica'n 

the intensity of the knock occuiii 

ring in an automobile engine whe) 

determining the octane number c 

a gasoline. The conventional soup) 

level meter and sound analyzer ca, 

not be used for this purpose b. 

cause of the transient nature 
the sound. 

Engine knock is a sound of shout 

duration which dies out rapidly an!' 

U 

. ,.rnr1Ile 
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me to PAN ELYTE for 

[ I nationwide organization of the Panelyte Divi- 
(,l is a clearing house for authentic, up -to -the -min - 

information on structural laminated resinous 
d .tics. 

lur replies to your inquiries are founded - not on 
[ sry - but on basic experience in the mass produc- 

I of fabricated and molded thermo-setting plastic 
t is for all branches of industry. Nor is this technical 
(s limited to knowledge gained within our plant. 

r policy of working closely with customers' engi- 
t ring departments enables us to give designing aid. 

PAN ELYTE) 

POST FORMING 

MOLDED PARTS 

r,. 

.. 

FABRICATED PARTS 

DIRECT, TIME -SAVING ANSWERS 

TO ALL QUESTIONS ON 

MOLDED AND FABRICATED 

THERMO-SETTING PLASTIC PARTS 

- and from performance data on hand, to make accu- 
rate estimates on the service life of proposed plastic 
applications. 

New type plastics and improved molding and fab- 
rication techniques, developed by our engineering 
staff, increase efficiency and cut costs on widely diver- 
gent applications. 

We are always glad to answer any question .regard-- 
ing the design, production cost or use of molded and 
fabricated laminated plastic parts. 

lr/tite for factual "Data Book" 

1s1 
11110.,1 ,rErEt` cnMwA gGg eaK AVENUE. E.. 

3 Y1 
N. 

NE 

Soles Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas; 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 

St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 

MISS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED_ PARTS; , 
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SHEET METAL FABRICATION 

° long before the war, "Cole Steel Equipment" 

had earned its reputation for quality. Tough 

assignments áré part of our everyday job ... 

instrument housings ... boxes'... and chassis. 

If your blueprints call for close tolerance sheet 

metal fabrication, send us your specifications. 

Send for our Brochure 

"The Plant Behind Your Plant" 

STEEL EQUIPMENT CO. 
349 Broadway, New York 13, N.Y. Factory: Brooklyn, N.Y. 

1' ' 1 
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)on 't Handicap lin portant Designs 

for Lack of a SMALL Electric Switch 

basic contact arrangements 

single -circuit, normally open 

single -circuit, normally closed 

double -circuit, one normally open 
and one normally closed 

d many special forms. For example: 

T 
, 

three-point structure 

single -break, normally open 

sing e -break, double -throw 

SWITCHETTES 

BUY WAR BONDS 

THE G -E SWITCHETTE 

IS ONLY THIS BIG 

14» 
, A 2 -- 

» A " 
I 

......-..rr` ' 

(This one is 
ACTUAL SIZE) 

WHEREVER you need a tiny contact mechanism in ratings up 
to 10 amperes at 24 volts d-c-an enclosed, self-contained 

unit that's light and compact, yet can withstand thousands of 
operations-there's a G -E Switchette to do the job. 

This tiny switch weighs only 9 grams, and is suitable for 'use at 
altitudes up to 50,000 feet and in ambient temperatures from 200 F 
to - 70 F. It's corrosion -proof --meets 50 -hour salt -spray tests. It's 
vibration -resistant. The contacts will not chatter when subjected .to 
mechanical frequencies of 5 to 55 cycles per second at 1 /32 -inch 
maximum amplitude (1/16 -inch total travel), or to a linear accel- 
eration of 25 g in any direction. 

Two terminal arrangements are available-out the ends of the 
case as shown above, or out the top through the cover. This makes 
for easy mounting in any position. 

More than 200 design modifications of the G -E Switchette are 
available to provide for a wide variety of electrical and mechanical 
arrangements. 

SHIPMENT FROM STOCK 

Some forms are now available from warehouse stocks in sub- 
stantial quantities, to give you quick delivery for your important 
war jobs. 

For your copy of our new catalog (GEA-3818B) which gives 
dimensions, ratings, and ordering directions for both standard and modified Switchettes, call our local office. General Electric Co., Schenectady 5, New York. 

GENERAL 0 ELECTRIC 
578.1408940 

EI1RONICS - September 1944 
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' POSTWAR 
PERFECT reception and trouble -free performance of MURDOCK 
RADIO PHONES among our armed forces NOW, is insuring 
a tremendous postwar demand. 

Remember, sensitive radio phones can be built in only 
one way - by precision methods - close tolerances 
and close inspection. That's the secret of MURDOCK 
performance. Close limits eliminate any chance of loose 
parts or weak connections - this is due to Murdock's 
molded construction. You are always sure of clear recep- 
tion and permanently fine adjustment when you wear 
Murdock Headphones. 

See these "Master Radio Phones!" Send for Catalogue of Murdock 
Radio Phones and accessories TODAY! 

SUB -CONTRACTS 
Though very busy, our efficient production methods open 
opportunities for making more Radio Phones and parts 
for others through sub -contracts. WRITE US. 

WM. 1. MURDOCK CO. 
138 Carter St., Chelsea 50, Mass. 

(- 

recurs at varying time interv! 
Also, the sound intensity tends' 
vary with each recurrence. T 

instrument is used as a compara' 
for indicating the relative kn 
intensities produced by two difl - 

ent fuels, instead of measuring 
1 

knock intensity of each fuel on' 1 

energy scale. 
knock comparator consis 

the following elements: a miti 
phone, vacuum -tube amplifiers,; 
tens, a vacuum -tube detector H 

an indicating meter. All the pal. 

with the exception of the mii 
phone, are built into a port 
metal case which contains" 
necessary batteries and also sel 
as a shield to prevent interfere 
from the engine ignition systen, 

Operation 

The sounds of knock and o t 
engine noises are picked up bl. 
microphone which is mounted 
the engine compartment. 
microphone is sensitive to all 
sounds between 40 and 10,000 e 

per second occurring in the en 
which includes the transient s 

of knock or detonation. The ele 
cal output of the microphone f 

áao 

ir Ref fue/-ON-. 
300 -Commerca/fue/ 

,x 770N', 

200 

it 100 
°c 
Y 0 

10 

-r 
/2',/ Ref fue/ -B "" /j0N '' 
I' - Me/or near 

Curve I 

20 30 40 5 

Miles Per Hour 

! 

if 

Typical knockmeter curves of unkno 
and reference fuels during accelerat 

of a 1939 Oldsmobile automobile F' 

passed through several stages1 
amplification and then impresse 
the grid of a vacuum -tube detec 
A variable bandpass filter is 
terposed between the -stages 
amplification to eliminate en.i 
noises of lower and higher 11 

quency than those compris1 
knock. The frequency of the fil, 

to be used is determined by exp 
ment and varies with different 
gines. The detonation or kn 
usually has a frequency betw!' 
4000 and 7000 cycles per second 

The detector circuit uses si 

values of capacitance and resista 
that the effect of the high 
tensity knock sounds are mal 

tained for a period many tin! 

longer than their own durati 
The time constant of the capacitf 
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Why coils should be VARNISH 

IMPREGNATED UNDER 

á 'le photograph at the right illustrates 
is ;htly wound fine wire coils which have 
Id een treated with varnish under vacuum. 

l'ote the firmness at the points where the 
)ils have been cut with a saw. This firm, 
ass was achieved by using the proper 
rode of varnish for deep penetration 
ider vacuum. To further illustrate this 
Dint, it was necessary to use a hammer 
rid a chisel in order to break apart a 
ection of the large coil. For maximum 
netration of varnish, impregnate coils 

rider vacuum. 

phl 'lere are some of the advantages 
=first of all, it is possible through the use 

a vacuum to remove air pockets be - 

/r 
veen coil layers which under ordinary 

f ,tmospheric impregnation would prevent 
!e varnish from penetrating the interiors 

the coils. Moisture which was not 
riven off during preheating will be re- 
.oved under a vacuum due to the fact 

Wb xat the boiling point of water is greatly 
`g` educed at sub -atmospheric pressure. The 

it and water in coils which are removed 
tag zder vacuum will be replaced with var- 
r ish when the vacuum is broken and 
dr' tmospheric pressure restored. Those are 

rily a few of the advantages of treat- 
tg units with varnish under vacuum. 

her 
'arther information on the treating of 

nip ectrical units with varnish is contained 
the I DOLPH'S Booklet on "Application of 

is isulating Varnishes". A copy may be 
ire^' Ind by making your request on your 
r i =mpany letterhead. 

Coil Treatment Service 
One section .of our laboratory contains vacuum equip- 
ment having a 12 inch diameter vacuum tank and also 
modern electric thermo-control ovens. Through the use 
of these facilities, wé are in a position to treat some 
of your newly designed electrical units which require 
varnish insulation. Upon completion of this experimental 
work, a report will be issued covering the several pro- 
cedures followed and recommendations made accord- 
ingly. Of course, this service is offered without any ob- 
ligation on your part. 

MANUFACTURERS OF 
CHINALAK BAKING VARNISHES 
SYNTHITE BAKING VARNISHES 

JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 

169A Emmet Street, Newark, New Jersey 

L ti.TRON ICS - September 1944 
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DIAL LIGHT SOCKET 

I 

. 

-"- -- . , 

,-(3"71 1 
I - 

,/ 

r 
. 

4 TIMES 
ACTUAL 1 SIZE 

i Tensile strength of leads and connec- 

tions far in excess of requirements. 

Tough, plastic shell molded around 

bracket providing a secure bond with 

mechanical strength far beyond any 

normal requirement. 

Rounded edge will not cut or fray wire 

insulation. 

Voltage Breakdown between contacts - 
1200 Volts. Voltage Breakdown to ground 

-5000 Volts. 

Lug on contact fits in groove in shell so 

that contact cannot be turned or twisted 
when inserting lamp. 

Center contact mounted so that it can- 

not protrude from shell and short on 

chassis when lamp is removed. 

Plastic shell is recessed for contacts, 

which cannot be pushed or pulled out 

of position. 

i L 
Stronger, tougher, Heavy walled plastic 
shell. 

A variety of different mounting bracket 

styles available, suitable for practically 
any mounting. 

for Your Present and -Post-War Production 
40th ANNIVERSARY 

1904-1944 
This year Lens celebrates Its 
40th year of service to the 
communications Industry. 

In Business 

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

Now these sockets are still further improved, with even greater mechanical 
strength. A stronger, tougher plastic shell is attached to the bracket with a 

new type of construction that provides a virtually unbreakable bond between 
shell and bracket. Its excellent electrical' characteristics are maintained. 

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

Since 1904 

LENZ ELECTRIC 
MANUFACTURING CO. 
1751 N. WESTERN AVE. CHICAGO 47, ILLINOIS 

,Eo C T R i C 
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Solve Younapacitor Problem 

-11. w h Oil Type EC 

AITI1ONS 

I Phone Your Requirements Now! 
Catalog 
Number 

Capacity 
in Mid 

Working 
Voltage D.C. 

Height 
Inches 

Diameter 
Inches 

6EC200 2.0 600 23/4 1 1/2 

6EC300 3.0 600 41/2 1 1/2 

6EC400 4.0 600 41/2 11/2 

6EC600 6.0 600 4 2 

6EC800 8.0 600 4 1/2 2 

6EC 1000 10.0 600 4 21/2 

10EC100 1.0 1000 23/4 1 1/2 

10EC200 2.0 1000 4 1/2 1 1/2 

10EC400 4.0 1000 4 2 

10EC600 6.0 1000 4 21/2 

10EC8Q0 8.0 1000 5 21/2 
15EC50 .5 1500 23/. 1 1/2 

15EC100 1.0 1500 4y 11/2 

15EC200 2.0 1500 4 2 

15EC400 4.0 1500 4 1/2 2 V2 

Telephone: MiChigan 9656 -7 

7/te CAPACITRON 

.1 

PROMPT 
DELIVERY! 

. 

CAPACITRONS 
Meet U. S. Signal 
Corps and Navy 

Specifications 

318 West Schiller ,St. Chicago 10, Illinois 
OEL;TRONICS - September 1944 
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. . and Going Places ..Wit.h 

Pemof lux Acoustical. Devices 

Performance is the price- 
less, indispensoble factor that 
distinguishes all Permoflux 

Products, With a vision fixed upon the require- 

ments of tomorrow, Permoflux is perfecting 
,. 'devices and processes that will widen the 

opportunities for all electronic development. 

°_ BUY MORE WAR BONDS FOR -VICTORY! 

1 

t ' . 

PERMOFLUX CORPORATION 
4916-22 W. Grand, Ave., Chicago 39, III. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 

resistor combination is made some 

what longer than the expected in 

terval between successive detona 
tions so that the average voltag 
on the grid of the detector tube de 

pends upon the more intense de 

tonations while other sounds of th 
same frequency have very little el 

feet. In this manner, the instill 
ment tends to indicate an averag 
of the loudest detonations and ne 

an average of all sounds occurri 
at the filter frequency. 

The meter circuit has been d 

signed so that a decrease in curren 
through the detector tube, which 
caused by an increase in knock i 

tensity, will be indicated as an it 

crease in meter reading. In ord 
to make it possible to read the ill 

Circuit of the knockmeter used to shoT 
the relative intensity of two fuels 

tensity accurately, the meter 
damped so that it averages tI 

knock indication for a somewh 
longer period of time than the d 

tector tube circuit. The varia 
resistor in the plate circuit of t 
detector permits setting the met) 
to zero at any level of sound i 

tensity. 
The automobile is operated wit 

a non -knocking fuel under norm 
conditions to determine the not 
level incident upon such operatio 
This operation may be expressed I 

a curve as shown in the graph. 
investigations of knocking at 
single speed are to be made, on 
the noise level at that speed net 

be determined, but in the usu 
case, knocking over an accelerati 
range is investigated. Then t 
auto is operated under knockin 
conditions and the meter adjuste, 
to give a center -scale reading 
the conditions of knock encou 
tered. This adjusts the meter 
the motor with which it is to 

P 
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This unit with a nominal output of 20 
kw is designed to handle a wide range 

d 1 'of induction and dielectric heating ap- 
plications. It is designed for fixed instal- 
lation. All controls and meters are 
located on the front panel. Dead -front 
construction safeguards operating 
personnel. 

Single unit construction 
Automatic operation and control 
"Long life" air-cooled tubes 
Shielded to minimize radio 
interference 
Substantially built housing 

to I High efficiency-simple maintenance 

HIAT IT 

, 

e 

ter 

.. 

+ 

last! 

. " 0g'CG°0 

J SAME TEMPERATURE 
glikh7 

of Westinghouse 20 Kw Radio 
Frequency Generator 

1.11 

fi, 

rat.' 

;r! 

ph 

a; 

{n 

ii ' 
u' 

krestin house, 
FITS IN 25 CITIES ... OFFICES EVERYWHERE, 

N 
N 

. ONE OR A MILLION 

How fast? Well ... with Westinghouse Radio Frequency Heat- 
ing you start figuring a lot of jobs in seconds that now may be 
taking five to ten minutes-and more. 

It will change your ideas about rejects, too. You'll get unvary- 
ing uniformity of depth-area-time and temperature-on one 
or a .million pieces. 

By creating instant, uniform heat throughout the predeter- 
mined area, Westinghouse Radio Frequency Heating Units keep 
parts free from damaging internal stresses set up by uneven 
heating. And highly -developed automatic operation turns tricky 
heating operations into simple "push button" jobs-whether it's 
annealing, hardening, sintering, brazing, soldering. 

Westinghouse single unit design "packages" all the radio 
frequency generating and control equipment into a safe, compact 
unit. These units are available in output capacities ranging from 
1 kw to 200 kw for every induction and dielectric heating 
application. Why not investigate Westinghouse Radio Frequency 
Heating immediately? 

For more information write for Booklet B -3261-A and Descrip- 
tive Data 85-800. Or if you have a specific application in mind a 
Westinghouse engineer will be assigned to discuss your problem 
with you-write Westinghouse Electric & Manufacturing Co., 
P. O. Box 868, Pittsburgh 30, Pa. 3-08084 

40 

Ñ RADIO FREQUENCY HEATING 

e 
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A PORTABLE TESTING INSTRUMENT WITH NO PROJECTING PART! 

ROLLER -SMITH TYPE 1W... 

Roller -Smith Type NP Portable Testing Instru- 
ments are designed for general service where a 

highly accurate and extremely rugged instru- 
ment is required. The case is made in two parts: 
an outer walnut case and an inner two-piece 
metal case. This construction furnishes full 
magnetic shielding, protects the mechanism 
from external strains, and the movement from 
dust and moisture. The lid of the instrument is 

designed to completely cover the dial and all 
binding posts, so that when closed there are no 
projecting terminals or other parts. The m indow 
is of maximum area for high dial visibility; scale 
length is 5%". Instruments are 8" square by 
5I/2" in depth and weigh approximately 7 

pounds. Ratings cover a broad range of testing 
requirements. 

Roller -Smith Type NP Testing Instruments are 
supplied for the measurement of direct current 
in milliamperes, amperes and volts. Voltmeters 
can be supplied with single or double range. 
Catalog 4340 contains complete description and 
full information with prices. 'A rite for a copy. 

OTHER R -S INSTRUMENTS 

Panel, switchboard and portable instruments of 

practically every standard size, shape, capacity, 

type and style are included in the RS line of 

electrical instruments. Let us quote prices and 

deliveries on your instrument requirements. 

Soles Representatives 

In of/ Principal Cities 

. 

: 

A MEZER . 

"Steel -Six" Portable Auuueter. Scale 
length 53/16'. Size 6" i 6" x l" 
Accuracy i5 of I% 

. 

. 

BeittamÉµ 

Pl 5 i 

I 

'type '1'.3.5" \liniature Panel Alm 
lacier. American N ur Standard type 
conforming with .1 WS 039.2-191 I. 

ROLLER -SMITH BETHIEHEM, PENNA 

15" 

Canadian Plant: ROLLER -SMITH MARSLAND LTD., Kitchener, Ontario 

STANDARD AND PRECISION ELECTRICAL INSTRUMENTS OF EVERY TYPE 

c 1014 FI PrTRONICúI 
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What type Air Condenser will post-war radios have? 

You can be sure of one thing. They will provide 

accurate and distinct tuning as never before! 

Air condensers of Radio Condenser Co. 

are used today on radio apparatus of our 

armed forces and provide 

such accurate tuning that these men - 
rl 

your post-war prospects - will want the 
II`` 
.I"_- 

II Ic r1 1 
same type reception in iheir commercial sets. 

Give them this reception, 

1 -) \ ul._ 

by using our condensers 

and push button tuning devices. 

RADIO CONDENSER C O . 
CAMDEN, N. J. 

RADIO CONDENSER CO. LTD., TORONTO, CAN. 

... Doing a war job today 

I:TRONICS -September 1944 
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PE AAGONS 

= 

ff 
Especially designed and built for 

the electronic laboratory 
We have found these mobile Tea Wagons useful in our 
own electronic laboratory and are, therefore, offering 
them for sale to others. 

Well built of VI" 
t 

plywood, will stand any normal 
abuse. 
Desk type slide for notes, etc. 
Composition castors 21" in diameter. 
Available in two sizes, with or without doors to en- 
close lower compartment. 

SIZES and PRICES 
Width Depth Height Without Doors With Doors 

24" 18" 33" $18.95 $23.95 
36" 24" 34" $23.95 $28.95 

Woodworking Division 

TEMPLETONE 
RADIO COMPANY 

Mystic, Conn. 

ample 

used in the contemplated tes 
The knock indicator, when pro 

erly adjusted for the car engine a 
test conditions, will indicate kno 
intensities in much smaller incr 
ments than can be detected by t 
ear. The instrument will also r 
produce the knock intensity co 
parison much better than the san 
observer on successive trials or 
successive days. 

Secret Military Tube has ' 

Elements in Parallel Plane' 

A LARGE NEW FAMILY of uhf ele" 

tronic tubes, circuits and apparatiil 
has been made possible by the ill 

vention of an electronic disc -set 

tube, called the "light -house tube,' 
by radio engineers in the militatf 
services. The existence of the ne 

tube, was acknowledged public I 

early in April when General El 
tric was allowed to disclose that tl 

tubes are available to make possib 
radio relaying of television and f - 

radio programs post-war. Beyoni 

that, no further information coull 

be revealed. 
The Army and Navy have nov 

approved the release of further irp 

formation on the tube, includin 
the fact that it has given thi 

Allies a decided edge over the Axq 

in the military radio field. 
The new tube eliminates the cone 

ventional type of grid anode an 

cathode. Instead of components be', 

ing fitted around one another as ill 

the past, they are now constructer 
in simple, parallel planes or layers 

" --ANODE CAP 

" ANODE 
h 

4 

CATHODE =r 

GLASS SEAL - 

., 

GRID 

HEATER 

234 

Cross-section of the new uhf tube used 
in military equipment 
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The Basic Advantages of 

SUPERIOR SMALL METAL TUBING 

are the same in peace as in war 

Ire planning for tomorrow, make use 

of our experience yesterday and today 

... production in tubing from 5/8' O. D. 

down in seamless and drawn welded.' 

*"Weldrawn"Stainless and "Brawn" Monel 

.11 

U1I:RIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 

UÉRIOR 

i I 

'Ur 

THE 8I NAME 
IN 

TUBING 
FOR EVERY SMALL TUBING APPLICATION FROM 5/8" OD DOWN 

Seamless in various analyses. WELDRAWN Welded and drawn Stainless,"Monet" and "Inconel" 

tLETRONICS - September 1944 

SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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Our Job is to be Ready for the Unknow 
VAR is a time of sudden emergencies, of shifting needs and quick - 

changing requirements. In the field of metallurgy there's only one 
way to keep pace with it, and that's to keep ahead. That is the reason for 
the Mallory policy of continuous research and development. 

Quite recently that policy was justified anew. The new t100 eNcle electrical 
circuits for aircraft posed several problems to a manufacturer of inter- 
rupting equipment. Not the least of these had to do with the choice of a 

metal for contact facings. 

Because Mallory engineers had consistently experimented beyond imme- 
diate requirements, they were able to meet the situation promptly. It was 
possible not only to prescribe a metal that would carry a high current load 
with a minimum amount of pressure, but to select one already in produc- 
tion-Elkonite* 35-S-a standard member of the Elkonite family. When 
tests were conducted, contacts made of this metal overcame all arcing and 
heating troubles, and actually were able to handle currents up to 5000 
amperes with a lower contact pressure than any other material tested. 

Our job is to be ready for the unfamiliar, the unusual and the unknown. 
If your design calls for contact applications that have no precedent, then 
ours is the experience most likely to serve you best. 
*Registered D. S. Pat. Off. for electric contacting dement 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

' P. R. MALLORY 8 CO.Inc. 

FyI A I LOR 

Enroll Your Dollars - Buy War Bonds 

MANUFACTURES CONTACTS OF TUNGSTEN, MOLYBDENUM, 
SILVER, PLATINUM, ELKONITE« AND SPECIAL 
ALLOYS FOR INDIVIDUAL REQUIREMENTS. SPECIAL 
DESIGNS TO SUIT YOUR APPLICATIONS 

`{-- //` 
r 

s&N, 

/49 
d4 

} 

ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS AND POWDERED METAL PARTS 
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Smooth Operafion 

calls for Smooth Power motors 

PLANNING a new or improved device of small 

size that will need low torque power'? Then 

you're going to need motors that will deliver 

it, smooth as velvet, with instant starting, 

quick pick-up and reliable operation. 

GENERAL INDUSTRIES Snmoolh l'on'er motors 

fit these specifications. For years, theV'Ve 

been driving such peacetime products as 

phonographs, record changers, control 

mechanisms and automotive devices. In the 

war, thev're on every front, doing their jobs 

din in and day out with the reliability of a 

United States Marine. 

VERY LIKELY the motor you'll need will come 

from our long line of standard Smooth Power 

motors. But if not, we can adapt a standard 

model or design a new one for your specific 

J needs. 

IF . your new or improved products call for 

comparatively small metal fabricated parts or 

assemblies, that's another way we can serve 

you. When our present war work is finished, 

our modern plant and capable 

personnel will be ready to go to 

work for you. We'd like to have 

you call on us. 

THE GENERAL INDUSTRIES COMPANY 
ELYRIA 

THE 

ENERAL 

G/1 

OHIO 

NDUSTRIES 
COMPANY 

c5/~0.1 
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0.00002 TO 10,000 VOLTS 
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MODEL 402 
MULTIPLIER 

MODEL 300 

ELECTRONIC 

VOLTMETER 

si 
MODEL 220 

DECADE 
AMPLIFIER 

This enormous range of voltages-five hundred 
million to one-is accurately covered by our 
Model 300 Electronic Voltmeter and some of the 
accessories shown above. Frequency range 10 to 
150,000 cycles. Accuracy 2% over most of the 
range. AC operation. Five decade ranges with 
logarithmic scale make readings especially easy. 
Uniform decibel scale also provided. May also 
be used as a highly stable amplifier, 70 Dl3 

gain, flat to 150,000 cycles. 

8ALLATIll LABORATORIES, INC. 

BOONTON, NEW JERSEY, U. S. A. 

.b°1°E"-91 

Four of the hitherto secret tubes ha,. 
ing the disk -seal construction. The one 

at left is a transmitting tube, the others 
are receiving types 

with glass and metal fused togethe 
in rigid, inseparable units that at 

strong and capable of withstand . 

ing severe jolts. This design pe 

mits an extremely compact over -a' t. 

tube structure, while providi 
high frequency and high power o 

put. It gives uniform co -planar el 

ti -ode design, very low plate -t ; 

cathode interelectrode capacitanc 
and very high permanence of chaj 

acteristics. Megatlon is the ger 

eric name applied to tubes of thi 

design. 
General Electric's developmeni; 

was made available to Allied pr 

vate and government research at 

engineering groups. The Naval R. 

search Laboratory and the Cant' 

Evans Signal Laboratory of till 

Army were among the governmeti 
groups which actively engaged 
the early applications of the net 

development. 

CHINESE TRANSMITT 

e 1 

c, Rik t i 
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e 
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Two engineers from the Chinese Central 
Broadcasting Administration I it tubes 
into the rectifier unit of a high -power 

broadcast transmitter recently built in 

Great Britain for China 
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MUEHLHAUSEN SPRINGS PREVENT FROZEN BRAKES 

AS applied to motion, electricity has been considered generally 
as a starting and moving force-hut now, with \X'arner Elec- 

tric Brakes, it is used for stopping as well. 
This brake has another thing in common with many other 

products-the use of well -engineered springs to control impor- 
tant mechanical actions. Warner relies on Muehlhausen Springs 
to free the brake bands after the vehicle has slowed or stopped. 
On one grueling run after another, through heat, rain and crystal- 
lizing cold, Muehlhausen Springs perform this job automatically. 

A big responsibility for a little spring! But, because of care- 
ful design by experienced engineers, it does its job unfailingly. 
MUEHLHAUSEN SPRING CORPORATION (Division of Standard 
Steel Spring Company), 760 Michigan Avenue, Logansport, Indiana 

leading product designers 
in every industry are con- 
sulting Muehlhausen Engi, . 

neers to secure springs of -c -- 
lasting efficiency. 

-M//fNLHAU.CEN 

EVERY 

SPRINGS.. 
. 

.. . 

TYPE A N D SIZE 
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ROCKBESTOS 
Permanently Insulated Wires 

solve wiring problems in 
Electronic and Communications 

Equipment 

ROCKBESTOS ASBESTOS INSULATED APPLIANCE LEAD WIRE 

Sizes No. 8 to CO A WC solid or stranded copper, mow! or nickel conduc- 
tors insulated with .031" or .040" of fatal asbestos in black, white or 
colors. 

This Rockbestos All -Asbestos Insulated Lead Wire will not dry out 
and crack under heat and vibration, won't rot, swell or flow as a result 
of contact with oil or grease, and has ample moisture resistance for 

most applications. 

ROCKBESTOS TYPE CA LEAD WIRE 

Sizes No. 8 to 20 A ll'C solid or stranded copper, mowed or ,nickel cu,uluc- 
tors insulated with synthetic tack, and varying null thicknesses of felted 
asbestos in black, white or colors. 

Rockbestos Type CA Lead Wire has the same general characteristics 
as mentioned above, plus additional moisture resistance and higher 
dielectric strength provided by the thin, tough, moisture -resistant 
synthetic tupe next to the conductor. 

ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 

Round, square and rectangular asbestos insulated conductors finished to 

meet varying winding conditions and coil treatment ,'eyuirernerds. 

Designed for Class II windings and also suitable for use as insulated 
bus wire where high dielectric strength is not required. The insulation 
is non -checking and is unaffected by heat or 

ROCKBESTOS THERMOSTAT CONTROL WIRE 

Sizes No. 14. 16 and 18 A II C in two twsix conductors with .0125", .025" 
or (for 115 volt sercic,) .031" of felted ~slim' insulation and (dated steel 
arnun. 

A multi -conductor control wire (or low voltage 
intercommunicating, signal and temperature control 
systems. Its life -time insulation and rugged steel 
armor will give you trouble -proof circuits. 

.-- 

ROCKBESTOS MULTI -CONDUCTOR FIREWALL 
INSTRUMENT CABLE 

This unusually small diameter, light weight, high - 

dielectric 3 conductor No. g0 .I,WG wire was designed 

for an electronic device because three No. 48 \\VG 
single conductor aircraft circuit wires were too bulky. 
It is made to a nominal diameter of .145" (smaller than 
a No. 14 A\\G single conductor 1000 volt Rockbestos 

Firewall Radio Hookup Wire). 

I''rnlnl/e1Nl/ insulated lcire.Y designed for severe . 
wires to meet nnusualerat r 

conditions, ` lews- that's what 
wiring prob.. ;: 

builds for ntanufachlters Rock 
libcstos cal equipment, of electri- cal 

and apparatus.electronic' devices 

:. 

\\'cJe rang t 
tunes, present a e o'selection. -t 

e 
wires especially adaptable 

few 
tda¡)table f °tee. tropic and couuuunicationsO1 

equip- ment are shown here. 
equip- 

tion or recommendations econafnenda 
I ¡Olt 

r i r' 
write nearest branch naive 

phone o 
Rockbest os P 

or:roducts 

Corporation 41S- Nicoll ' Street, New Haven 4, Conn. 

-.^i' 

122 standard constructions, 
each with tite built-in permanent 

char- acteristics that provide resistance to heat, fiance 
oil and c e, 

oistu e, cold, grease, 
moisture, 

ve f 

- . . ¡;i.yicrw 
M 

6 i ea`w »ss.. ' 
ROCKBESTOS S/C FIREWALL RADIO HOOKUP WIRE 

Sizes Yo. 22 to 4 A ll'G in 1000 troll rating, and No. 12, 14 and 16 .41í'G 
in 3000 volt. 

The first light weight, small diameter. llame resistant hookup wire, 
designed in 1937 and widely used since in airborne and ground com- 
munication systems, electronic devices, instruments and apparatus. 
Operating temperatures range from 145°C. to minus .50°C. Also with 

tinned copper shielding braid and in twisted 
pair or tripled construction. 

' W szp- 

,.e 

ROCKBESTOS MULTI -CONDUCTOR 

FIREWALL RADIO HOOKUP CABLE 

This type of cable is made up of 
1000 V. individual Nirewall Radio 

Hookup \Vires (see above) of required 
size and number of conductors, cabled, 

and braided or shielded according to 
customer's specification. For example, this 

special 14 conductor X44 1WG cable was 
taped, shielded with tinned copper braid, 
then jacketed with a black, glazed cotton braid 
with a flameproof finish. 

R OCKBESTOS RESEARCH 

Solves Difficult Wiring Problems 

f 

NEW_YrJRIC, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO. SEATTLE, PORTLAND, Old 

INVEST IN BONDS MAKE EVERY PAYDAY A LAY -AWAY DAY 
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aver tubes can be exhausted 
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Always in the fore- 
front of tube research 

and development, Federal 
makes another advance and 

now .has added exhaust units of 
entirely new. and original design to its.. 

production equipment. , 

This latest Federal achievement produces 
a tube that is substantially closer to the per- 
fect vacuum-a tube with greater efficiency 
and longer life. 

Arranged in banks of eight and operated 
with identical control equipment, these units 
exhaust uniformly every size of Federal 
tube -T. assuring a consistent and high stand- 
and of quality. 

For °any communication and industrial 
power ,tube need, turn to Federal aáow - test 
its reputation -that KFederal always has made 
better tunes.. 

Federal Telephone and Radio Q'rporat/oi 
Newark 1, N. J. 
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~ New Standards of Efficiency 
for Many Types of Radio Equipment 

&W; 

. t. 

Is4irioe 
CTORS 

SAMPLE 

FREE 
Write for sample card 

containing 
ac. tual unit. Also ask for Bulletin 

7BC describing 
B 8`W Miniduc- 
tors in detail. 

THINK of all of the places where 
you can use exceptionally rugged, 
finely made, light -weight little coils 
like this ! Many types of mountings, 
pitches from 4 to 44 t.p.i., and any 
diameter from 'h" to' 1'/" can be 
supplied. Q is amazingly high, due 
to the small amount of insulating 
material in l'lie electrical field. 

These B&W Miniductors can be 

i 

equipped with either fixed or vari- 
able, internal or external coupling 
links, and many other special 
features. They are adaptable to 
every need from complicated band - 
switching assemblies and "tailor- 
made" coupling link units, to 
sturdy, easy -to -mount coils for any 
tuned r -f circuit. Send us your 
specifications. We'll match them! 

BARKER & WILLIAMSON 
235 FAIRFIELD AVE., . ' . UPPER. DARBY,' PA. \ 

ExparJ: LINDETEVES, INC., 10 Rockefeller Plaza, New York, N. Y., U. S. A. 

Control of 
Stills 

(Continued from page 99) 

twice the values indicated. Th 

optimum value is determined by I, 

current requirements of the contra 

cell connected between Ti and T, 

and its maximum resistance. In an, 

event, the sensitivity is influence( 

by the potentiometer setting. 
When adjusting the unit, shank 

the gas tetrode fail to conduct wit) L 

the potentiometer set for maxi 

mum bias and Ti and T, connecter 

together through the control cell 

having its electrodes immersed it 

single -distilled water, the bias is re 

duced until conduction does tab 

place. In the event that the tetrocl 

conducts with the control circut l' 

open and with the potentiometer se, 

for maximum bias the value of (I1 

is increased. A shield for the leas 

connecting the grid and the contra 

cell has been found necessary in ap'l 
plications where considerable sensi 

tivity is required. Ii 

Limiting resfstor R. is selected 
fii 

limit the surge current to the rate' 
value. The two resistors, R. and R 

limit the average current to tha 

required for reliable operation o, 

the plate circuit relay. Capacitor C? 

must be of sufficient capacitance t' 
smooth the relay current for nois¿ 

less operation. Where variable con 

ditions are present in the contrd 
cell, relay chatter can be reduced bl 

increasing the value of C, as mud 

as space factors permit. 
The circuit described has th 

usual advantage over similar hard 

tube circuits in that the gas tetro' 
will close the plate circuit rein) 

with no uncertainty if it closes it a 

all, regardless of some abnormal be 

havior of the control cell. The cir 

cuit described has been in operatiel 
without a single failure for near) 

one year. No adjustments beyo 
those made during the original in 

stallation have been required. 

Some System Refinements 

In some applications better per 

formance may be obtained by conll 

netting the grid lead to one side o 

the control cell rather than to thel 

other. The control cell used in the 

present application, shown in Fig 

3, consists of a tubular unit with' 

two platinum electrodes extending! 
down to the level which determine° 
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THE first high -power FM transmitter to be 
installed atop a skyscraper is the 50 -kw. REL 

model 521 equipment, completed in October, 
1941 for the Evening News Association in the 
Penobscot Building, Detroit - first FM station in 
Michigan. 

To those who do not have suitable high ground 
available, and must therefore use a tall building. 
to obtain sufficient antenna height, WENA (for- 
merly W45D) is of special interest. 

Primary power equipment is installed in the 
basement. The 3 -kw. REL driver and the 50 -kw. 
REL amplifier, together with the speech and con- 
trol equipment, are on the 45th floor, where 
the studios and offices are located. On the 46th 
floor are the water circulating pumps, filament 

P)NEER MANUFACTURERS OF FM TRANSMITTERS 

REL 

THE FORER UJNER 
OF POSTWAR 

HIGH -POWER FM 
SKYSCRAPER 

INSTALLATIONS 

motor -generator, and gas tanks for the trans- 
mission line. Phasing and matching section for 
the antenna is on the roof. A 2 -bay REL turnstile 
is mounted above the ball at the top of the tower, 
as the illustrations show. 

This is probably the most difficult installation 
that any manufacturer of radio transmitters has 
been called upon to make. To REL engineers, it 
was another opportunity to apply our unequalled 
background of experience. The highly success- 
ful performance of WENA over a period of 
nearly three years is proof that the job was well 
done. 

Such is the engineering service available to all 
purchasers of REL Frequency Modulation trans- 
mitters and associated equipment. 

EMPLOYING ARMSTRONG PHASE -SHIFT MODULATION 

RADIO ENGINEERING LABS., INC.: 
, N . Y. 

ELTRONICS - September 1944 
243 



24 VOLT SHUNT CONTINUOUS DUTY IN 25° C. AMBIENT 24 VOLT SHUNT CONTINUOUS DUTY IN 25° C. AMBIENT 

Maximum H.P. 1/12 1/16 1/25 1/35 1/50 

R. P. M. 7500 5800 3800 2800 1750 

Amps Input 3.8 3.2 2.2 1.8 1.5 

Starting Torque in 
% of F. 1. Torque ' 

200 
min. 

200 
min. 

200 
min. 

200 
min. 

200 
min. 

Let us help you fit thi or other Oster Motors .to your requirements. 

DIMENSIONS 

I4..->s- Ig., 
4= z 

DEPARTMENT'.L-:18 

' 

IS 15 3232 

For your applications 
light weight, compact 

requiring and maximum 
p'er1Orme 

¿esi9fl, 
_ this OSTER 

MOTOR 
has the features 
that "fill the bill'; 
HOUSING - Die cast, open or .totally en1 

closed. 
FINISH - Black, baked enamel. 
BEARINGS - Single, shielded ball bearing 
Bearing housing fitted with steel inserts 

BRUSHES - Furnished with metal graphic, 
or electro graphite brushes of ample size tti 

assure unusually long brush life. Phospho 
bronze or beryllium copper brush springs 

WINDINGS - Available for operation of 

12, 24 or 115 volts, in. shunt, series ant 

split series types. 
MOUNTING - Available for either bast 

or flange mounting. 
MODIFICATIONS - Motors can be fu 
nished with special shaft extensions, fin 

ishes, leads, etc. Motors can also be fur 
nished for operation in high ambient tern 

peratures and high altitudes. 
All ratings and data are approximate 

5111 

stet Mfg. Co. 
RACINE, WISCONSIN j 
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Type RT The'niostat. Ad- 
justable Temperature 
Control. 

Type B-3120 Thermostat and 
Heater, Crystal Dew Point 
Control. 

Type C-4351 Thermostat 
Used for Tube Warming, 
Tube Cooling, High.Limit 
Controls. etc. 

- 

'TypeC-2851 Thermostat. 
For such use as Rough- 
ing Controls on Outer 
Crystal Ovens, 

Type C- 
6363 Switch Circuit 
Breaker. 

Type C-7220 Precision Snap 
Switch.. 12 amps. 30 Volts 
D.C., 125 Volts &C. 

Type ER Series. Ambient 
Compensated Time De - 
toyed Relays. 

ti 

For Positive SNAP -ACTION 

Control or Protection 
use 

Klixon Disc - Operated Controls 

No relays, toggles, magnets or other fussy compli- 

cated operated parts-but a simple snap -acting ther- 

mostatic disc operates Klixon Controls. That's why 

you get positive control or protection when you use 

Klixon Disc -Operated Controls for motor and trans- 

former overheat protection, electrical circuit over - 

current protection, thermal time delays or tempera- 

ture control for radio equipment. 

The foolproof actuating element snaps " on" and 

off" for a quick clean break or a positive solid 

make. Klixon Controls are small, compact, light 

weight ... are easily installed in circuits. Their ac- 

curate operation is unaffected by shock, vibration, 

motion or altitude. They are available in a wide 

range of standard types and ratings to meet practi- 

cally all control requirements. Write for complete 

information. 

.w.»w..... Y..YP. 

SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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"PACKAGED METAL ENGINEERING*" 
saves you time, 'money, labor on 

'INTRICATE, UNUSUAL, COMPLEX JOBS 

va,dr,i° s, ETCHED DIALS AND PANEL 

with precision fabrication 
and decorative ingenuity 

... o " ,. 

._.. . 

0 
. , 

O 0 

l'20111174All 

o 
Here's production and decorative versatility-heavy gauge 
aluminum panel with 61 accurately positioned holes, certain 
aluminum attachments welded to the back, finished in 3 colors 
of high -baking enamel. Dials with sharply defined close toler- 
ance calibrations, precision placement of holes-of different sizes 
and shapes and types of metal, finished in special plating, color- 
ing, and enameling processes. 

Typical examples of Grammes complete precision production 
skills and facilities to produce Panels, Dials, Escutcheons, Bezels, 
and Name Plates that are intricate, varied, and unusual. 

With 69 years of precision fabricating skills, broad "know- 
how;' and cleverly devised assembly methods, Grammes can 
save you time, money, and materials on your parts or product. 
The facilities listed provide a centralized set-up for efficient and 
economical precision fabricating and assembling. 

Grammes can also be your complete manufacturing source 
providing the all-inclusive services and facilities of "Packaged 
Metal Engineering"-''Fin one package ... in one service ... we 
take over ALL responsibility, acting as YOUR factory, from 
Design Research to Drop Shipments. 

CONTRACT SERVICE 

-your COMPLETE manufacturing source 

From idea development and product improvement to post-war manu- 
facture, Grammes Contract Service facilities are available NOW for 
Research, Design, and Engineering. Let us work with you, complete 
confidence assured. Send today for our booklet-"Contract Service by 
Grammes"-Dept. 1-9. ' 

NEW YORK 

STAMPING 

DRAWING 

SPINNING 
WIRE FORMING 

ETCHING 

LITHOGRAPHING 
TOOLS & DIES 

EMBOSSING 

HARD ENAMELING 

SCREW MACHINES 

LINE ASSEMBLY 

MACHINING 
SPRAYING 

HEAT TREATING 

DRILLING 

WELDING 

PLATING 

ENAMELING 

DECORATED METAL 

PRODUCTS SPECIALISTS 

-applying artistic 
designs and finishes 
that add beauty and 
color to your product. 

4/ 'WASTER CRAFTSMEN IN METAL" 

IsA j1r it //11/1/1/1a 
L. F. GRAMMES &SONS, INC., ALLENTOWN, PA. 

CHICAGO 

ESTABLISHED 11375 

DETROIT MILWAUKEE PHILADELPHIA CLEVELAND 

On- 

DECORATED METAL PRODUCTS ETCHED DIALS'PANELSPLATESCONTACTS TERMINALS CLIPS LUGS ETC 

the minimum level of the water ial 
the boiling flasks. It has been 
found advantageous to set the elec- 
trodes at slightly different levels, 
with the grid connected to the 
higher one. Electrolysis in the con- 
trol cell has produced no difficulties, 
probably due to the use of a. c. in 
the control circuit and the exceed- 
ingly small currents flowing. 

. The solenoid valve is placed in the i water line leading from the single- 
distilled water storage tank to a 
reservoir and the control cell. The 
reservoir was added in order to 
lengthen the period between suc- 
cessive operations of the system. 
Since it is the minimum level that 
requires control rather than the 
maximum level, it is preferable that 
water be added in relatively large 
amounts at infrequent intervals 
rather than in small amounts at fre- 
quent intervals. The amount added 
is controlled by a self-starting si- 
phon in the reservoir and by the.Al, 
rate of flow from the reservoir td 
the control cell. By partially filling 
the connecting tube between reser- 
voir and control cell with glass wool 
the rate of flow may be adjusted to , 

the point where the reservoir fills:, 
just as the water level in the control 
cell reaches the electrodes and closes 
the electromagnetic valve. The glass 
wool restriction also serves to damp 
out level fluctuations due to boiling 
action as the water level approaches 
the operating point. 

The sensitive electronic relay con.l 
trols simultaneously the valve and 
electric heater circuits, opening the{ 
valve and turning off the heaters 
whenever the system calls ford 
water. In the event that the single o 

distilled water tank becomes empty, 
or the valve fails to open, or any 
other condition prevents the normal 
supply of water, the still heaters are 
shut off. Similarly, most failures in 
the control itself will result in open- 
ing both the heater and the valve 
circuits, thus effectively turning off 
the stills. By inserting a time -clock 
switch in the line side of the control 
circuit the system may be set to op- I 

erate automatically for a predeter- 
mined time. 

The heater system as installed 
originally was provided with a 
three-phase electromagnetic switch 
operated from the usual "off -on" 
pushbutton station. To give the 
electronic unit control of the switch 
with a minimum amount of rewir 
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STORS 

Western Electric 

midgets that master' many é problems ! 

1HE thermistor has come of age (luring this war. 

Hundreds of thousands of Western Electric 
:thrmistors-of various types-are serving the armed 
`fi ;es and war industries in a constantly growing 

ieb of ways. 
)eveloped by Bell Telephone Laboratories, the tlier- 

:raptor (thermal resistor)- is a small circuit element 
mde from materials known as semi -conductors. 

ty are characterized by large negative tempera - 

'Ay all the War Bonds you can! 
Ilep all the War Bonds you buy. 

EbTRONICS - September 1944 

ture coefficients of resistance. The electrical resistance 
decreases rapidly as temperature rises-increases as 
temperature falls, providing a unique, simple, eco- 
nomical means of control. 

At present, thermistors can he supplied only for wIr 
uses. However, in planning your post-war products, 
consider the potentialities of thermistors. Call on us 
if the thermal and electrical characteristics of ther- 
mistors ;%ould be of value to you. 

pNNIVER 1151--SqRY 
O 

Western Electric 
ARSENAL OF COMMUNICATIONS EQUIPMENT 
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PREVIEW 
of a 

CAMBR1DGE 

Featuring 

The New HARVEY Regulated Power Supply 206 PA 

RANGE 500 to 1000 VOLTS 

This new Harvey development is bound 
to be a star, because it fills the need for a 
Regulated Power Supply in upper voltages. 
It may be operated in two ranges, 500-700 at 

of an ampere and 700 to 1000 at .2 of an 
ampere. Both ranges have accurate regula- 
tion to one per cent or less. 

The new HARVEY Regulated Power Sup- 
ply 206 PA is a model of efficiency and oper- 
ating convenience. All parts are readily ac- 
cessible to the operator. It is equipped with 
spare fuses, a 6 ft. heavy duty Tyrex cord 
with a handy two prong plug. 

The HARVEY 206 PA is fused on the 
primary side and has both an overload relay 
and time delay relay. Two interlocks on the 

chassis afford the operator complete protec- 
tion. A black, crackle -finish panel and 
copper plated chassis make the 206 PA an 
instrument of beauty as well as precision. 

Although the HARVEY 206 PA is too 
new to picture publicly, it has been thor- 
oughly tested and proved and is now in 
production. Made by the makers of the 
HARVEY 106 PA that is providing fine, 
dependable performance in the 200 to 300 
volt range, the HARVEY 206 PA will pro- 
vide equally fine performance in the higher 
voltages. 

Now is the time to get the complete story 
on this important new contribution to the 
radio -electronics field. Write, phone or wire 

HARVEY 
Of CAMBRIDGE 

HARVEY RADIO LABORATORIES, INC. 
439 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 
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"SPECIAL SERVICE" 

In the electrical as in the elec- 

tronic field, National Fabricated 

has engineered battery sockets 

and receptacles to meet every 

specialized need. Hígh speed 

production soldering, rugged 

construction and positive elec- 

trical contact under severe con- 

ditions of corrosion and usage 

characterize National Fabri- 

cated Products Battery Sockets. 

- C h ``1yy \ 
rR7! 

zrf , 

/ 
rv . 

f. 

t -. r 

' a 

INi ' 
[5'tiiy+ t .^f 

Courtesy U. S. Signal Corps. t l , 
1 , .' 

FABRICATED PRODUCTS 
2650 WEST BELDEN AVENUE, CHICAGO 47. ILL. 

Manufacturers of SOCKETS, TERMINAL AS- 
SEMBLIES, JACKS AND CONNECTORS 

for use in every field of electronics. 

EiCTRON ICS - September 1944 
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Shallcross 
SELECTOR SWITCHES 

OT 

SHALLCROSS 

PRECISION 
PRODUCTS 

Ayrton Universal Shunts 

Ratio Boxes 

Wheatstone Bridges 

Kelvin -Wheatstone 
Bridges 

Low -Resistance 
Test Sets 

Milli -ohm -meters 

Decade Resistance 
Boxes 

Megohmmeters 

and many more 

For quality selector switches-try Shallcross! 
Dozens of standard designs are available 

-and each of these is subject to many varia- 
tions to suit individual requirements. 

Shallcross Selector Switches are the logical 
outgrowth of our own need for dependable, 
high -quality units for exacting Shallcross 
electrical measuring devices and other 
equipment. You'll find them unexcelled for 
use wherever the call is for switches of 
assured better performance. 

MOISTURE, ANTI -FUNGUS PROTECTION 
All Shallcross Selector Switch types are available 
treated with moisture- and fungus -proofing materials 
that meet Signal Corps' specifications. 

Write for Switch Bulletins C-1 and C-2 

SHALLCROSS MFG. CO. 
ENGINEERING DESIGNING . M-ANUFACTURI.NG '. 

Dept.- E-94, Collingdale, Pa. 
. - , . 

I t. 

ACTRESS DRAFTED FORI'il 

RADIO BY ARMY 

ing, and to retain the original pus) 

button station, a simulated pus' 
button station, relay -operated, w 

devised. This station consists of 

solenoid contactor in combinati 
with a mercury switch. The m 

cury switch is fixed to the contact 
armature in such a position thatt,, 
closing of the contactor causes tt 
mercury to flow toward the end 
the tube into which the contacts a 

sealed; however, the closed po 

tion of the contactor is such th 

the globule of mercury does not ri it 

main across the contacts. Closili 

of the circuit is dependent upon tt 
inertia of the moving globule call 
ing it past the equilibrium positi 
to make momentary contact befo 
returning. to the position of red 

This action simulates the pushi 
of the "on" button. Release of tt 
armature by a signal from the aub 
matic control unit is equivalent' 
pushing the "off" button. 

In addition to its . use in the sl;y r 

system, the electronic relay d 

scribed has been found ideal for 1 

with sensitive thermo-regulator, 
whose precision depends upon t 
maintenance of clean contactor 
The exceedingly small Curren! 
drawn by the unit permit operáti 
for long periods of time with me! 

cury thermoresulators. 

li 
. r: a 

.hmlitw. 'J 

. i 

E' 
a 

4 

Iríí 
Virginia Robinson, Broadway actress, 
broadcasts messages over a U. S. Anal' 
radio net in Italy to German soldiers. 
She went to Italy to entertain Yankee 
and Allied troops: instead her excel. 
lent German was used to make props' 
ganda speeches between musical [I 

numbers 
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IIH!REDIBLE SALUGE 
The Case of the Flying Gull 

'tint the storm season of 1942, The Fly- 

; (I d/ ran into heavy seas in the Gulf 

j¡id ico.'k Running before a terrific wind, 

i hut made port. Then, just as she 

IOsli,tting about near Hunter's Point, she 

pld a gigantic wave and foundered. 

lads were saved. But The Flying Gull 

tr, in eight fathoms of Gulf water. 

age operations were started. Later in 

4g when The Flying Gull was in the 

chind her electrical equipment ripped 

rtt amazing thing occurred. George 

'n, of The Harris Salvage and Drydock 

filmy of Galveston, put the Therma- 

'rd tnsformer equipment on a shelf iw 

e I.nshine-mentally assigning it to the 

tat netal drive. Three days later, out of 

rr ty he hooked the transformers onto 

$lef,tg bench and flipped on the current. 

p?t h amazement, they still showed signs 
9 II, He then ran standard tests. To his 

r 

,Irtl- astonishment, all twelve of the 

0' Ilrrmers were not only working-they 

were working perfectly. 

Harvy Stark, owner of the boat, had 

already ordered a complete new set of 

transformers from Thermador. He can- 

celled the re -order. And today The Flying 

Gull sails with her original Thermador 

transformers. Not designed for the briny 

deep-hut they'could take it! 

Such stories of plus performance are not 

accidents, for Thermador transformers arc 

built to perform beyond normal expecta- 

tions. They are completely manufactured- 

not just assembled-under one roof on a 

vast array of modern precision equipment. 

They are made only from the finest ma- 

- terials, engineered b} men of broad expe- 

rience. The result is not alone quality but 

quality in quantity. If that meets your 

specifications, better discuss transformers 

with Thermador. 

THERMADOR 
TRANSFORMERS 
DEFEAT HEAT COLD HUMIDITY 

'An actual case history from Thermador files; however names, dates, and location 
have been altered. Buy MORE War Bonds. 

1 THERMADOR ELECTRICAL MANUFACTURING COMPANY 
"SEVEN LEAGUES AHEAD" 5119 SOUTH RIVERSIDE DRIVE LOS ANGELES 22, CALIFORNIA 

r QONICS -September 1944 
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i ÉELEcmÓN ART 
New Rotating Slide Rule with 24 Scales on Slider 

' Amplitude Control for Variable -Frequency Oscillators 

Electronics in AIEE 

New Rotating Slide Rule with 24 Scales on Slider 

A ROTATING SLIDE RULE that permits 
a wide range of applications by 
electronic and electrical engineers 
has been invented by Lt. Jerry 
Ai+linger, communications officer of 
the Boston Fire Alarm Head- 
quarters. Called the "Rota-Vec- 
Trig," the new rule is designated as 
a log -log, vector and trigonometric 
slide rule. " 

In appearance, the instrument re- 
sembles the ordinary slide rule, but 
contains 24 scales on its slider, com- 
pared to a 'maximum of eight on 
usual rules. All 24 scales operate 
against each side of the body. The 
24 scales are grouped four to each 
face of a rotating hexagon axially 
mounted in the slider, and are in- 
stantly interchangeable by means 
of a milled wheel protruding 
slightly from the rule face. The se- 
lected scale locks in place when the 
plane of the scale is flush with the 
rule surface. 

These scales are rotatable through 
360 deg, which permits all 24 scales 
to slide against each side of the rule 
body without removing the slider to 
turn it over. The rotating hexagon, 
due to the great amount of space 
available, has scales representing 
the six leading functions of trig- 
onometry, thus eliminating the need 
of converting certain functions by 
a primary solution involving ident- 
ities, reciprocals, etc. 

Rewriting a problem for slide 
rule solution is practically elimin- 
ated. The provision of scales of 
tangents greater than 45 deg and 
cotangents less than 45 deg allows 
the computation of tangents of any 
magnitude by the basic formula arc 
tan B = a/b, rather than by recipro- 
cal form; where alb is greater than 
1. Complements are present when 
needed. - 

All scales except A,B and KS are 
of full unit length for greater ac- 
curacy and ease of operation. The 
KS scale is like the K scale on other 

252 
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slide rules, but is on the slider. It 

provides automatic cube root ex- 

traction regardless of the number 
of times the radical appears in 

either the numerator or denomin- 
ator, and does away with the need 
of grouping "like radicals". An- 
other interesting feature is a ra- 
dian O scale complementary to the 
C and D scales. This gives the an- 
gle subtended by N radians, or con- 
versely, the equivalent radian value 
of N' -degrees. 

A'2iv scale provided is invaluable 
in calculating problems involving 
angular velocity. It gives the value 
of omega (w) in a single setting. 
Radio engineers find this useful in 
problems of resonant frequency 
and inductive reactance, and when 
used with the DI scale, the compu- 
tation of capacitive reactance. An- 
other innovation is the introduction 
of log -log scales on the sliding sec- 
tion for greater flexibility. There 
are also new log -log scales of deci- 
mal quantities of full unit length 

for greater accuracy, referred to 

the D scale, which give the value 

of negative powers (e-") with I 
single setting. Besides folded an!. 
inverted scales on both body an I 
slide, provision is made, when de 

sired, for scales representing hype, 

bolic functions,, also special scaly 

for navigators, surveyors, chemi 
and other specialists.' 

Automatic Amplitude Control 
for Variable -Frequency 
Oscillators 
ADJUSTMENT OF THE FREQUENCY o 

oscillators by varying the capat. 

tance or inductance of the tune 
circuit is common practice but with; 

out some stabilizing means the am 

plitude of the oscillation usual! 

varies, sometimes considerably, a 

the frequency is changed. Mea 

of stabilization have been suggeste 
in the past, such as the use of 

diode shunted across the tuned cir, 

suit, but while such arrangementi 
produce some improvement, the de 

gree of stabilization obtained is ja 

sufficient for many purposes. 
A review of the diode method an 

a new improved system are de 

scribed by M. M. Levy in the Jour 
nal of the British Institution of 

Radio Engineers '(9 Bedford 

Square, London, W. C. 1) fo; 

March -May, 1944. 
In Fig. 1 is shown the tuned cir 

cuit of an oscillator connected toi 

lo 

o 

uo.+ m 
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Several views of the new slide rule and its assemblies. At lower left is a section 
of the body of the rule, rotatable slide and housing. A cross-section is at lower right. 
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EXPERIENCE 
in all types of 

Current Control Applications 

ngs 
~Proved 

-solawfkts 

5Vrite on company letterhead for Industrial 
'i 1 Catalog and Engineering Manual No. 40. 

dues complete, helpful data and informa- ion.Coe R ©. M M a Y E 
Address Ohmite Manufacturing Co , ;%` 9 

Al '1818 Flournoy St., Chicago 44, Illinois.. - 
0. . ..- \; RHEOSTATS RESISTORS TAP SWITCHES 

. a. - 

or iapostot, 
Resistor, 

he 
711.1. 

Rhe 
S tch 

Each Job 

1 T 

2 Consistently Accurate, 
Dependable Control 

3 Long -Service 
UnderEconomy Varied Conditions 

r - 

What better assurance of these important benefits 
than the record itself! ... The record of Ohmite 
experience in pioneering new rheostat, resistor 
and tap switch developments-in producing the 
widest range of types and sizes-in meeting 
the varied requirements of innumerable applica- 
tions with high quality units that have proved 
their reliability and long -service economy. 

In" designing for war or postwar ... remember 
Ohmite experience. Consult our engineers on 
your control problems. 

OHMITE MANUFACTURING COMPANY 
4818 FLOURNOY STREET CHICAGO 44, U_ S 4 
Foremost Manufacturers of Power Rheostats, Resistors, Tap Sattdtea 

ELI;TRONICS - September 1944 
253 



FI E P 

. ,o i 
41k 

rl \ 

1 

depends 
on accurate 
controls 
which must function 
spite of heat ... col 

...humidity... drynel, 

The ELECTRICAL INSULATING PARTS must be rugged 
Paper Base 
DILECTO radio 
insulator... Strong, 
High Dielectric 
part. 

t 
,ty. 

=----- 

Combination 
DILECTO -Neoprene 
Vibrator Plug. 

Fabric Base DILECTO In- 
sulating Base ... for High 
Impact Resistance. 

CL -44 

CONTINENTAL -DIAMOND 
Electrical Insulating Materials are engi- 

neered to meet specific mechanical, electrical 

and thermal problems. With many years 

of experience helping customers apply the 

6 different C -D electrical insulating mate- 

rials to specific problems ... C -D technicians 
have accumulated a wealth of "Know 
How," which is at your disposal to help 

you solve your insulating problem. 

C -D technicians welcome an opportunity 
to help you with your post-war designs as 

well as with your immediate "What Mate- 

rial?" problem. Send for Bulletin GF today. 

DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 

1J2ee FIBRE COMPANY 

254 

Established 1895. .Manufacturers of Laminated Plastics since 191l-NEWARK 16 DELAWARE 
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R AVIA, INC. RELY ON M I 
INSTANT, PRECISE CONTROL OF ELECTRO -MECHANICAL ACTUATORS . 

Micro Switches arc responsible for the accurate 
oglation which has made Lear Actuators ideal components 
fol9.se in military aircraft. 

Le! Avia, Inc., Piqua, Ohio, who build these light, power- 
fwlectro-mechanical devices, find Micro Switches provide 
therrecise, instant control required yet keep within the re- 

qu:d limits of small space and light weight. 

Th small Lear Actuator shown here weighs but 3.3 pounds. 
Yet is capable of moving 1200 pounds. Rotary type Lear 
Aeators are capable of operating torques from 400 inch- 
poads to 6500 inch -pounds. 

Le Actuators must operate instantaneously. Micro 
Sw hes, used in pairs, cause.the unit to start or stop at the 
ex,l- point of predetermined setting in the control box. The 

e basic Micro Switch is a thumb -size, feather -light, plas- 
I enclosed, precision, snap -action switch, Underwriters' 
red and rated at 1200 V.A., at 125 to 460 volts a -c. 

opacity on d -c depends on load characteristics. Accurate 
oeat performance is experienced over millions of opera - 
ins. Wide variety of basic switches and actuators meets 

quirements varying from high vibration resistance to 
nsitivity of operating force and motion as low as 2/1000 
nce-inches. Many types of metal housings are available. 

l 
, i 1:,if-:J .- TS.r`JR.t.M'' 1 

+ 
1 J 

1 'lefi:i.t,'. li i 410.11,Ji-1! 

MS 
LET'S ALL 
BACK THE 

ATTACK- 
BUY EXTRA 

WAR BONDS 

O SV'JITCHES. 

first Micro Switch limits the actuator travel in one direction, the second 
Micro Switch serves as the limit to travel in the other direction. Lear Actua- 
tors may be controlled by manual switches, thermostats, pressure switches, etc. 

Micro Switches were selected by Lear Avia, Inc. because a sensitive and pre- 
cise limit switch was required to provide the accuracy of control necessary. 
The quick make -break action of Micro Switches was also found to assure 
long operation life on severe direct current loads. No unit failure due to 
faulty Micro Switches has ever been recorded. 

Designers and production engineers who are letting pre -conceived ideas go 
by the boards ... seeking a new way ... will do well to investigate Micro 
Switch. This tiny, snap -action electric switch can be counted on for any ap- 
plication where a small, precise, sensitive switch is required that will respond 
accurately to actuating motion through millions of repeat operations. 
Micro Switches provide over 2700 variations . combinations of housings, 
actuators and electrical characteristics. For complete information, send for 
Handbook -Catalog No. 60. If your application is for aircraft use, also send 
for Handbook -Catalog No. 70. 

,4g59Naq 

t 

fp "Uses Unlimited"-a dramatic talking motion 
picture of Micro Switches, in color, is available to 

,44 industrial groups, training classes, schools and 
colleges, through Y.M.C.A. Motion Picture Bureau, 
New York, Chicago, San Francisco. Size: 16 mm. 
Length: 40 minutes. Write us for details. 

© 1944 

A DIVISION OF FIRST 'INDUSTRIAL CORPORATION 

.FREEPORT, ILL., U.S.A., Salei Offices in New York, Chicago, 
Cleveland, Los Angeles,:Boston; Dallas, Portland, (Ore.) 
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4,0~,i eSeale9( 0,~ adds plenty to our cost of 
manufacturing Cannon Plugs. We can't hold to such high 
production standards without paying for it. 

But what is it worth? 
When a set of flying instruments go dead in a soupy fog, 

when a motor konks out in a power dive, when a plane 
crashes with a loss of life-it's worth a lot to us to know that 
a Cannon Plug didn't cause the trouble. 

And if such assurance is worth the extra time and better 
materials and added inspection cost to us how much more is it 
worth to the men directly involved? 

Your answer to that one is your best 

reason for using Cannon Plugs exclusively. 

jit 
n i 

Type AA -BR Receptacle and AA -BP Plug provide easy 

servicing of aircraft storage batteries 

Battery Connector Bulletin 
lists a wide variety of Cannon 
Connector types for battery 
installation. Your copy free 
on request. Address Depart- 
ment A-120, Cannon Electric 
.Development Co.,3209 Hum- 
boldt Street, Los Angeles 31, 
California. 

Cannon Electric Development Co., Los Angeles 31, California 

Canadian Factory and Engineering Office: 

Cannon Electric Co., Ltd., Toronto, Canada 

CANNON ELECTRIC 

[.NNel 
[IECTCII 

REPRESENTATIVES IN PRINCIPAL CITIES - CONSULT YOUR LOCAL TELEPHONE DIRECTORY 

Fig. 1-Circuit illustrating the princip 
of stabilization of oscillator outp 

amplitude by méans of a diode 

stabilizing diode D. The cathode 
the diode is made positive by a b. 
tery B or other suitable means, 
the biasing voltage is chosen to 
slightly less than the desired ma 
imum voltage to be generated in t 
tuned circuit. If the amplitude 
the oscillations should tend to ii 

crease when the frequency 
changed, the diode D will becotrlI 

conducting for the peaks of ti 
positive half waves and will act f 

a load on the tuned circuits whit 
increases as the amplitude ii 

creases. It therefore tends to lim 
the amplitude of the oscillation 
However, experience shows that th 

stabilizing control is not very grea 
and considerable amplitude varilp. 
tions still occur. 

Use of Triode 

The effectiveness of the control i 

greatly increased by using the cil 

cuit of Fig. 2. which uses a triod 
to shunt the tuned circuit instes 
of a diode and which applies tit 

the control grid the amplified an. 

rectified variations of the oscillal 
ing voltage by means of the deter 
tor amplifier connected as showil 
This can be most easily appreciat 
in the following way. Let y be 
variation in the amplitude of t 
oscillating voltage. This will be 
tected and amplified and will 

Detec for and 
d -c amplifier 

Fig. 2 -.Addition of an amplifier to a 

triode permits variations of the oscil- 

lator voltage to be detected, amplified 
and transmitted to the grid of the triode 

256 September 1944 -ELECTRONIC 
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UNIQUE research, engineering, 
tool making and production skills 
combine, not only to build control 
devices that fulfill the most exacting 
requirements, but also to build spe- 
cial purpose devices for which no 
specifications exist. Our list of cus- 
tomers, the most exacting in govern- 
ment, aviation and manufacturing, 
attest to these skills. 

Manufacturers of 

Peolr'es 
and Components ... for 
Electric, Electronic and 

Mechanical Applications 

EASTERN AIR .,DEVICES, INC. 
585 DEAN STREET BROOKLYN, N. Y. 

An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 1893 
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STENCILING or MARKING 

On Tools or Metals 

FASTER -MORE DISTINCT 
A Variety of Lettering 

and Trademarks Possible 

A Use 
LEIMAN 

BROS. 
High 

Speed 
1' STENCIL 

SAND 
BLAST 

PATENTED 

RAPID 
CLEANING 
of Weld Joints 

Cabinet Type - work Cabinet Type-work done by 
done inside cabinet. pressing against top aper- 

ture on outside. 

: 

LEIMAN BROS. 
155 CHRISTIE STREET, NEWARK, 5, N. J. 

f 

multiplied by some factor µ,, 61 

coming µ,v. This voltage is appli I 

to the grid of the tube and produo 
the same damping effect on tl 

tuned circuit as another voltage 
applied to the plate and equal 
µ,v multiplied by another factor p 

thus P = µ, µ_v. It is evident that 
much greater load will be placed 
the tuned circuit for the same vat 
of y With the arrangement of Fig, 

than with that of Fig. 1, and acco 

ingly a much more effective stab 
izing control is obtained. Mai 

standard- triode valves have an a1 

plification factor µ, .as high as 5 

and µ, may easily be made equal 
10. A multiplication of 500 is th 

obtained. The result can provide 
circuit in which the variation oT 

the whole frequency band is 1 

than 0.05 db. 

Practical Circuit 

Figure 3 shows a simplified 
gram of a practical stabilizing c 

cuit in which the variations of 
high -frequency oscillating volt 
are detected by a conveniently 
ased triode D, and amplified bi 

direct -current amplifier VT -1. 

The cathode of the diode is gi 

a positive bias by battery B 
voltage of which should be 3u, 

slightly less than the minim 

VT -I _ VT -2 

Fig. 3-Output voltage of the diode ú 

amplified by VT -2 and applied to VT.! 

. operating as an amplitude limiter E 

amplitude of the uncontrolled osci 

lating voltage in the tuned circui 

taken over the whole frequen 
range of interest. The diode Iv 

accordingly tend to produce a recd 

fled output voltage in the load ri 

sistance, R1, proportioned to tt 

excess amplitude. This voltage 
smoothed in the circuit comprisinl 
the resistance R2 and capacitor O 

and applied to tube VT -1 arrangs 
as a direct current amplifier, pre, 

ducing an amplified continuous vo 

age across the load resistance 
shunted by the bypass capacitor C: 

} 
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E CAE PT I OBI I WILL BE USED BV GÍmÜ\ WITH HIS "HAM" RIG 

_ Mien GI Joé takes off his helmet, he will still 
y. member mány of the things he is learning in 

`fu Army. As a radio operator, he uses Pano- 
nic reception for effective monitoriñyg and for 

caching tricks in enemy field commónications. 
1-i recognizes its value for peacetime !as well as 

fe wartime. On the basis of military experience, 
will want to make use of Panoramic recep- 

'tiii for many more pleasant hours a1 his own 
Becaúse it SHOWS ALL SIGNALS ON A GIVEN 

Ii II VD OF THE RADIO FREQUENCY SPECTRUM 
SIULTANEOUSLY, GI Joe knows that Pano- 

± grille reception will tell him what stations are 
G 
of the air, whether they are phone or CW, 

ro ail what their signal strengths are whgn 
o' 

IMMENT 
I,. CA VA 

they reach him. Most import 
he can be sure that he will miss 

very few calls in response to 
his CQ's. 
Currently, Panoramic reception 
also is doing good work in labora- 
tory development and industrial 
applications. Its ability to measure, 
interpret and compare variations in 

inductance, capacitance and resistance 
has created possibilities that are being 
utilized by far-sighted 'manufacturers. If 

Panoramic technique can. be adapted to 
your present or future needs, ask our 

engineers for more detailed information. 

MO CORPORATION 
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THE 

CONDENSER 

LINE OF 

UNSURPASSED 

QUALITY 

(IQ 

PAPER, OIL AND .ELECTROLYTIC CONDENSERS 

'. 

INDUSTRIAL 
CONDENSER CORPORATION 
1725 W. NORTH AVE., CHICAGO, U. S. A. 

DISTRICT OFFICES IN PRINCIPAL CITIES 
QUICK DELIVERY FROM DISTRIBUTOR'S STOCKS 

3 

and is applied to the control tube` 
VT -2 which then operates as a very 
sensitive amplitude limiter. 

Any increase of the oscillating 
voltage across the tuned circuit pro- 
duces an equal negative volta$e 
across capacitor C:, and C, and a 

much greater voltage increase at 
the grid of VT -2. This greatly in -i, 
creases the load across the tuned 
circuit and reduces the oscillating 
voltage to very nearly its initial 
value. 

The cathode of tube VT -2 ís 

biased positively by suitable means 
shown as a battery B2, the voltage 
of which should be adjusted in or- 

der that the current flows in VT -2i 

only during the positive peaks of' 

the oscillating voltage. When the 

adjustment is correct, the oscillat- 
ing waveform becomes sinusoidal 
with a very small percentage ofd 

harmonics. 

Another Circuit 

The circuit of a practical ar- 

rangement with which the method! 
has been tested is shown in Fig. 4,1 

This circuit is slightly different 
from the circuit of Fig. 3. There is 

no diode, the grid -cathode portion 
of VT -1 being used as a diode, andl 

there is no battery B,. Only a small 

fraction of the oscillating voltage is 

transmitted to the grid of VT -2 by 

means of the potentiometer divider 
C,C,. The sensitivity is much smaller 
than the circuit of Fig. 3, but is 

still sufficient to give a perfect 
stabilization. Tube VT -3 is used 

also as an electronic voltmeter, and'' 

the oscillating voltage across C, is 

indicated on the meter M. 
Adjustment for the best control 

is easy. The bias of the cathode of 

valve VT -3 should be adjusted un- 

til maximum stabilization is ob- 

tained. If the cathode should be 

given a positive potential greater' 
than the maximum oscillating peak 

voltage, there will be no control at l 

all as the tube will always have an 

infinite impedance. By making the 

cathode progressively more nega- 

tive, the control increases until 

some point is reached at which the 

load on the tuned circuit, at the 

peaks, becomes so great that the 

control is maximum and the ampli- 
tude of the oscillating voltage start 
to decrease rapidly. The best oper- 

ating point will be just before this 

occurs. With the circuit as de- 

scribed and as adjusted in the man - 
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You may have received 
this interesting series 
of booklets on Mica 
by Macallen. 

THE IMC SERVICE .MAN CAN HELP YOU MAKE 
THE MICA STORY VALUABLE IN YOUR PLANT 

Macallen says "From the mines of India comes our 
mica ... the mineral that possesses the vitally im- 

portant properties for electrical insulation." 

Macallen, by a special process, ingeniously ce- 

ments extremely thin mica splittings into larger 
sheets of any desired thickness. From the sheets 
come numerous mica products to meet your needs. 

Macallen mica has high dielectric strength, great 
inductive capacity, resists puncture, has low power 
loss, stands high temperatures, and is impervious 
to moisture, oil, and chemicals. In short, mica is 

immune to everything-but continued duty. 

OTHER IMC PRODUCTS 
Vortex Varnished Cloth and Tapes-Varslot Combina - 
lion Slot Insulation-Varnished Silk and Paper-Fiber- 
glas Electrical Insulation-Manning Insulating Papers 
and Press Boards-Pedigree Varnishes-Dieflex Var- 
nished Tubings and Saturated Sleevings of Canon and 
Fiberglas-National Hard Fibre and Fish Paper-Pheno- 
lite Bakelite-Adhesive Tapes-Asbestos Woven Tapes 
and Sleevings-Cotton Tapes, Webbings, and Sleevings, 
and other insulating materials. 

Mica is the basic insulation material for 
you to use in Class . B electrical units 
and other applications where continuous 
operation under the most severe con- 
ditions is encountered. 

IMC warehouse and IMC service men 
are near -by to serve you well in your 
selection of Macallen mica products for 
electrical apparatus. 

CALL US FOR 

MACALLEN MICA - 
India and Amber Segment Mica ... India Moulding Mica Plate 
... Flexible Mica Plate-Mica Tapes .... Mica Commutator Seg- 
ments and Rings ... Mica Tubes-Mica Specialties. 

SERVICE FOR -MANUFACTURERS IN THE MIDWEST. 

INSULATION MANUFACTURERS CORPORATION 
* CHICAGO 6 565 West Washington Blvd. 

* CLEVELAND 14 1005 Leader Building 

' 

ELETRONICS - September 1944 

MILWAUKEE 312 East Wisconsin Avenue 

Representatives in 
DETROIT: 11341 Woodward Avenue 
MINNEAPOLIS: 316 -Fourth Ave., South 
PEORIA: 101 Heinz Court e 
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CCoA7, 
WITHOUT 

EXCEPTION 

FOR USE IN ARM r ^ - 
. 

NAVY 

AND.._- 

pMtN1S f J 
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SO"' 

O* tpp' t,` 1 

ACCURACY CANNOT BE COM- 

PROMISED WITH IN THESE WAR 

DAYS OF LIGHTNING SPEEDS AND 

r -s, 
WORLD WIDE COMMUNICATIONS, 

ALL TUNED INTO OUR PRESENT 

TEMPO BY PRECISION GEARS. 

o - 

J 

rCityGear Works. ua e 
' INCORPORATED 

' 1910-32 North Froot.JStreet, Philadelphia,: Pennsylvania 
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Fig. 4-Practical circuit used to hold 
output voltage constant on a multirange 
oscillator covering frequencies from 30 

kc to 9 Mc. One grid and the cathode 
of VT -2 form the detector 

ner just explained, it is possible to 

maintain the oscillating voltage 

constant within about one percent 
when it would vary by perhaps 200 

percent withoutany control. 
The circuit of Fig.:4 has been I 

tried with five different coils in or. 

der to cover the frequency band 

from 30 kc to 9 Mc, and for each, 

coil the stabilization was found tt 

perfect. 
Although the control circuit enil 

ploys three tubes, the total power 
necessary for operating them can 

actually be made small compared 
with the power necessary for the os 

cillator. For example, VT -2 could 

BOWL COVERS used by house 
wives have been drafted by the 

Signal Corps to serve as covers for 

microphones in freezing tempera- 
tures. They prevent moisture from 

a speaker's breath from condens- 
ing and filling the small holes with 

ice. 
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.Homeward Bound 

Breeze Aircraft Armor Plate Brings 'Em Back Alive 
In World -Wide Theatres of Warfare 

11¡ )eeze Aircraft Armor Plate is in 
ct n today on Allied invasion 
ros, providing dependable protec- 
i.o'or pilots and gunners of Amer- 
l:af hard-hitting bombers and 
't¡gb;rs. Produced in quantity by 
1:há 3reeze Electric Heat Treating 
'rb'ss, the fastest known for the 
lur)se, this Armor Plate helps to 
¡rip home not only trained person- 
.elr.tt valuable equipment as well. 

t 

Breeze Armor is manufactured in 
two types: homogeneous and face - 
hardened. Although light in weight, 
it possesses the highest ballistic 
qualities and resistance to shatter. 
Complete assemblies to designers' 
special requirements are a specialty. 
Aircraft Armor Plate supplements 
the well-known Breeze line of equip- 
ment which is now in service on 
land, on the sea, and in the air. 

0069 11 r_ya_`. 
o 

CORPORATIONS, INC. NEWARK, N. J. 

' 
A Few of the Many Breeze 

Products in the Nation's 
Service 

Radio Ignition and Auxiliary 
Shielding Multiple Circuit 
Electrical Connectors Flexible 
Shielding Conduit and Fittings 

Cartridge Engine Starters 
Internal Tie Rods Elevator 
and Rudder Tab Controls 
Flexible Shaft and Case Assem- 
blies Aircraft Armor Plate 

DUCTION FOR VICTORY PRODUCTS FOR PEACE 

LECRONI.CS - September 1944 
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STEWgRT -N t .MpI 
Mp4ry i 

The New Home of Stewart Metal Stampings, outstanding in its architectural beauty, furnishes an 
appropriate setting for the Stewart "Quality" Line. 

announcing 
THE REMOVAL OF OUR 
FACTORY AND OFFICES 

TO NEW AND LARGER QUARTERS 
THE steady and consistent growth of our business has made 
it imperative for us to expand our manufacturing facilities. 

This fine modern fireproof structure, to which we hold title, 
furnishes the answer. 

o 

The new home of Stewart Stampings embraces every up-to- 
date construction feature-daylight windows and skylights- 
automatic heat regulation-high ceilings and scientific ventila- 
tion-and large loading platforms to facilitate shipping. 

With greatly increased floor space now available, we have 
added many new units to our mechanical equipment, resulting 
in faster production-increased volume-and an all-around 
better service to our customers. 

STEWART STAMPING COMPANY 
TERMINALS r LUGS .BRACKETS CLIPS 

630 CENTRAL PARK AVENUE YONKERS 5, N. Y. 
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b(a very low -power tube whose 

mcimum current is not more than, 

sa, 2 milliamperes; and tube VT -3, 

wig to the manner in which it 

oprates, will generally draw a plate 
(rent of less than 1 ma, even if 

a ower tube such as a 6V6 or 6L6 

isused. The voltage divider ar- 
ragement can also be arranged so 

tilt the total current drain is not 
me than about 7 ma. 

. . . 

E,ctronics in AIEE 
) 

1 
maE PAPERS on electronic subjects 
wre presented at the summer tech - 

aid meeting of AIEE ín St. Louis 

dying June than have been given 

almeetings in the past. Among 

t se with electronic significance, 
by N. D. Kenney and Perry H. 

re referred to design and testing 
odcoaxial cables. 

Ile first part of the paper pre - 
s ted a discussion of the variation 
u transmission line parameters, 
b h basic and working, as a func- 
P of construction and frequency. 

Tile and approximate formulas 
Nvre given for computing cable 
piperties, with notes on applica- 
W,.ty and limitations as well as 
practical methods of test. 

1implification of the analytical 
egressions for rectifier behavior 
lis the objective of a paper by E. 

'Christensen and C. C. Herskind 
oiGeneral Electric and C. H. Wil- 
liof Princeton University. The pa- 
pir gives the methods used in an- 
azzing rectifier circuits, illustrates 
tie application of new circuit con- 
e its, provides standard procedure 
f r analysis of rectifier circuits, 
ies a standard form for the pres- 
:ation of rectifier characteristics, 

$i presents a comprehensive set of 
caracteristic curves for the delta 
clrble-y rectifier. 

Design and tests of a mercury- 
vpor rectifier with exciter anodes 
vis summarized by H. Winograd of . 

lis -Chalmers Mfg. Co. He de- 
ribed the application to electro - 
amical service of a 12 -tank Ex- 

cron unit rated at 5,000 amp., 650 
vlts d.c. 

Control for Welding 

Improved electronic control for 
c)acitor-discharge resistance weld - 

was presented by H. J. Bichsel 
ad E. T. Hughes of Westinghouse. 
this paper describes a capacitor- 

POSTPAID 
.A VAN DYKE 1 

20 CIRCULAR 

SLIDE RULE 

1 

1 

MICROTOMIC 

czr Arn 
DRAWING PENCILS 

. 

...for Sharp, 

Readable PRINTS 
Tracings you can reproduce with clarity down 

to the finest detail-that's an extra you get 

with the Hi -Density lead in your 

MICROTOMIC VAN DYKE. The smoothness 
of this . superlative drawing pencil 

brings you economy of effort, hence 

better work. 18 uniformly graded 

degrees. Ask a Van Dyke dealer to 

prove these important statements. 

ititiri---- ion ail -- 
EBERHARD FABER PENCIL COMPANY 
Dept. E-9, 37 Greenpoint Ave., Brooklyn 22, N. 
]/ere is my 25¢ ... please mail Slide Rule at once, to 

Name 

Street & No. 

City & State 
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discharge welding control designed 
to give high-speed operation and 
low maintenance. 

Basic elements include: (1) a ca- 
pacitor bank in which energy for 
the resistance weld is stored ; (2) a 

rectifier system with ,its charge 
control and blocking circuit for con- 
verting a -c to d -c power and for 
automatically supplying 'an exact 
quantity of energy to the capacitor 
bank; (3) a discharge system to 
convert the stored electrostatic en- 
ergy into welding current; (4) a 

flux reset circuit to restore the weld- 
ing transformer flux to the same 
value between welds, and (5) a se- 

quence control system including a 

forge timer to coordinate the opera- 
tion of (2) and (3), above, with the 
mechanical system. 

Fundamentals of hearing -aid de- 
sign were covered by W. D. Penn. 
He showed that frequency -selective¡{ 
amplification is usually beneficial, 
and described a method of obtain- 
ing this type of action, with mathe- 
matical analysis to support the con- 
clusion. Means of computing acous- 
tical amplification were also de-' 
scribed. 

By combining the advantages of 
electronic tubes and symmetrical 
component filters, a new carrier re-- 
lay results in a marked simplifica- 
tion over previous system's. It was , 

described by T. R. Halman and A.1 

F. Drompp of Detroit Edison Co. 

and S., L. Goldsboro and H. W. Lens 
ner of Westinghouse. Not only has 
the number of relays been reduced 
but the number of operating ele- f 

ments per relay as well. . 

In an aircraft engine torque 
meter described by F. W. Godsey,' 
Jr. and C. F. Langer of Westing- 
house, resistance straingage ele-` 
ments and vacuum tube amplifiers,, 
are combined. The paper included' 
an extensive survey of methods for, 
measuring torque. - 

. Electronic Frequency Conversion 

In a symposium devoted to the 
subject of electronic power conver- 
sion, one paper referred to the in- 
stallation of a 20,000 -kw electronic 
converter to exchange power be- 
tween 25 and- 60 cycles. The con- 
verter was described by F. W. 
Cramer of Carnegie -Illinois Steel 
Corp. and L. W. Morton and A. G. 

Darling of GE. 
Distribution of currents in vari- 

ous transformer winding and recti- 
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Vt/EN'I THIM.ø1DREWA BLANK 
..:..., . i 

THE l 
WTIL 0 saMvN WISED HIM up r ,, ,,,,/ 

' 1 RECESSEDl IíHI S _., Tf l 1 ,..f- 
/'i = 

MEE THAT upS_:::L.... DR1V/NO- "4CREW ..... 

'PEED AS MUCH AS 
t 

i y: 
6 I 

rl 

,d S mied. because you've just got 
Lost assembly department out - 

"nand you can't hire more 
lacers to do it? No need to be! 

Itku can boost output another 
'ril,- by switching to Phillips Re- 

Eessi Head Screws. They will in - 
;es: driving speed as much as 50 

' ertint. They have done it for 
utíreds of plants! 
Dith Phillips Recessed Head 

":1vs, your workers encounter 
o 

e 

SCREWS 

none of the troubles that cause 
slow driving. Spiral and power 
driving can be used where speed 
tools have always been impractical. 
.And, the work becomes so much 
easier that assemblers can main- 
tain a fast pace throughout a shift. 

Switch to Phillips Recessed Head 
Screws. You'll find they'll give you 
faster driving, easier driving, 
greatly increased output. You'll 
also find they cost less to use! 

PHILLIPP5 SCREWS 
MACHINE SCREWS SELÉ-TAPPING SCREWS 

American Screw Co., Providence, R. I. 
Atlantic Strew Works. Hartford, Conn; 
The Bristol Co., Waterbury, Conn. 
Central Screw Co., Chicago, Ill. 
Chandler Products Corp.. Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corwin S&áw Corp., New Britain, Conn, 
General Screw Mfg. Co., Chicago, III. 

STOVE BOLTS° 

GIN EERSV 

TO MAKE 'WARTIME 

QUOTAS AND 

PEACETIME. PROFITS 

Faster Storting: Driver point 
automatically centers in the 
Phillips Recess ....fits snugly.. ' 

Fumbling, wobbly starts, slant -' IDENTIFY 1T! 
driving are eliminated: Work 
is made trouble -proof for - 

green 'hands, 
Faster Driving: `Spiral and 
power ºriving are made prac 
tical.'Driver won't slip from 
recess to spoil material or in- 
jure worker. (Average 'time Center corners of 

Phillips Racsss ore saving -is 50%.) rounded .. 
' NOT square, EasierDrlving: Turningpower 

is fully utilize . Workers 
' maintain speed without tiring. 
,Better Fastening: Screws are 
set-up uniformly' tight, with- 
out burring or breaking of 
screw heads... The job is 
stronger, and the ornamental 
recess adds to appearance, 

'The H. M. Harper Co.. Chicago:ltl. 
International Screw, Co., Detroit. Mich., 
The Lamson & Sessions Co.. Cleveland, Ohio 
Manufacturers Screw Products, Chicago, III. 
Milford Rivet and Machine Co., Milford. Conn. 

The National Screw & Mfg, Co., Cleveland, Ohio 
New Engláhd Strew Co., Keene. N. H. 
Parker -Karon Corp New York, N. Y.. 

botlom of Phillips 
Recess is nearly 
Flat.,. 
NOT tapered to o 
sharp point. 

Pawtucket Screw Co., Pawtucket, R. I. 
Phroll Manufacturing Co., Chicago, Ill.. 
Reading Screw Co., Norristown, Pa. 
Russell Burdsall & Ward Belt & Nut Co., Port Chester, N. Y. Scovill Manufacturing Co., Waterville, Conn, 
Shakeproof Inc,. Chicago, III. 
The Southington Hardware Mfg. Co., Southington, Conn, Wolverine Bolt Co., Detroit, Mich. 

ass .aaazoesax. 



NOW! A WORKING MODEL OF GATES POST-WAR TRANSMITTER DESIGNING 

Orders. Accep.teed .Now 

for. Post -War Delivery* 

MODEL 1D 

ONE KILOWATT 

BROADCAST TRANSMITTER 
An Example of How Gates 
Wartime Developments Create 
Higher Efficiency at Lower 
Cost . . . 

Here is "tomorrow's transmitter- 
completely engineered t o d a y!'' 
Combining these important features. !''.'s'.- 10ái ° 4" slew .ttgi 
o Low initial tube cost i °'' 

,. Ri .t1.,04' 

D Low operating cost 
o High fidelity performance 
o Extreme accessibility of all 

components 
Modern, streamlined design 

O Extremely easy to install 
o "Easy -view" meter panel 

Yes! Gates is ready for your post- 
war equipment needs. This new, 
1000 watt transmitter is completely 
designed and operating under rig- 
orous conditions ... ready for post- 
war delivery. The Model I D is de- 
signed as a commercial broadcast 
transmitter, but is also available, on 
special order, for high frequency 
operation up to 20 megacycles. 

May we send you details regard- 
ing the Gates Priority System for 
prompt postwar delivery? 

WRITE TODAY FOR COMPLETE 
ILLUSTRATED TECHNICAL BULLETIN 

$ 

á' 

e. 

Model ID - 1000 
watt Transmitter. 
Full front view 

Wartime restrictions do not allow 
the sale of new broadcasting 
equipment without priority. This 
equipment is presented merely to 
acquaint you with Gates de- 
velopments. 

¿;,f RADIO and Supply CO. 

QUINCY, ILLINOIS, U. S. A. 

MANUFACTURERS OF RADIO BROADCAST TRANSMITTERS, SPEECH EQUIPMENT 
RECORDING APPARATUS AND ALLIED EQUIPMENT IN THE ELECTRONICS FIELD. 

fying elements under conditions of 
unbalance were considered by E. F. 
Christensen and M. M. Morack of 
GE. Effects of such unbalances on 
circuit duty and rectifier capacity 
were indicated. . 

Measurement of dielectric prop- 
erties at uhf by the resonant cavity 
method was considered by C. N, 

Works, T. W. Dakin, and F. G. 

Boggs of Westinghouse. In this 
method a reentrant cylindrical cav- 

ity is adapted to measure the dielec- 
tric constant and power factor of 

small disks, samples, and insulating 
material. Methods of measure 
ments, mechanical details, and elec- ! 

tric coupling and detecting circuits a. 

employ technique common to uhf,'I 

Because the cavity has a value of,r,, 

Q higher than 2,000, it is much; 
more sensitive to low power -factors 
of samples than any conventional 
coil- and capacitor -resonant circuit 

Furnace Regulation 

Electronic motor control for reg l 

ulating arc furnaces was covered in 

a paper by J. E. Reilly and C. E. 

Valentine of Westinghouse. Th 
method has proved successful on 

many applications where a wide 
range of speed control and quic 
response are desired. Many corn 

binations of acceleration and speed 
range can be obtained with a min -1 

imum of apparatus and almost in- 

stantaneous response. In the elec- 

tronic system, the field is held con- 

stant and the armature voltage is 

varied to give the desired speed. to 

Moving parts are eliminated from 

gear ahead of the motor. 

D -F IN FCC CAR 

1 ., 

A mobile direction finder used by the 

FCC to trace outlaw stations is ex- 

plained to Congressmen Hart and 

Wigglesworth by J. B. Lewis (right). 
monitoring officer in charge of the 

mobile unit 

I 
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H 1 W iTRON1C FAT 

CREA FU .PAR OU '' T 700% 
Here's How Tolerton Lumber Co. Met Increased Production Demands 

-]FORE December, 1941, wood aircraft 
.a'nanufacturers were using spars cut 
fret solid wood planks. But the supply of 
Gale A spruce for such spars was also 
lined. Thus spars laminated from thin 
pits came into the picture; next, to fur- 

' tee conserve lumber, short lengths were 
. scsf-jointed; and finally narrow widths 

ha to be edge -glued in order to meet 
= de ands. 

;s a result of these many operations, costs 
an production time increased sharply. 

.. 'ie Tolerton Lumber Company, apply- 
ln(electronic heating to speed the setting 

-' of glue, found that edge -glued joints 
i cell be "set" in 2 minutes; that 8 scarf 
joss could be "set" simultaneously-in 
ablt 10 minutes; and that a 6" x 6" x 16%' 
bea could be laminated from several 

-pleks in about 20 minutes by electronic 
he, (former time in hot -platen press was 

:4lurs). 
t<e aircraft spars are cut from these 

918 , foot beams. 
'tlerton uses an RCA 15 -kw electronic 

,; garator. 
R ,Its: 

r , Because electronic heating shortened 
pr s time so greatly, the Tolerton plant 
ou ut was increased from 25 spars per 

..dato 200! 

The setting of the glue is complete 
be use electronic heating produces uni- 
fon temperature throughout the glue line. 

Lumber costs were cut about 40% 
by 3ing odd pieces! 

In tests of these glue joints, wood 
/fairre runs 100%-considerably above the 

80% acceptable under Government speci- 
fications. 

For more complete information on this 
application, send the coupon below. 

Other Applications by Tolerton: "In addi- 
tion to manufacturing spars and other air- 
craft parts such as ailerons, fairings, fins, 
capstrips, etc., at a big saving in time, 
lumber, and expense," wrote Mr. R. I. 
Tolerton, vice-president of the Tolerton 
Company, "we are also using this elec- 
tronic method of gluing in the manufac- 
ture of lithograph backing blocks and 
steelmill hammer boards. 

"The manufacturing rate has increased 
greatly, and the products are more accu- 
rately made because of the added glue 
adhesion obtained by electronic heat. We 
also laminate 6 -inch square maple blocks 
which are later turned to make wheel - 
bearings for bombers. Electronic heat has 
made these blocks the most satisfactory 
material yet found for the purpose." 

Want More Details? The complete story 
of the Tolerton operation-together with 
pictures, drawings, diagrams, and curves- 
is contained in a free 8 -page article "Elec- 
tronic Heating Sets Glue in Laminated 
Aircraft Spars." Write for it, or send the 
convenient coupon. If you have a problem 
electronic heating might solve, write us the 
details; our engineers may be able to help 
you. Address Radio Corporation of 
America, Electronic Apparatus Section, 
(70-40H),Camden, N. J. 

RCA ELECTRONIC HEAT 

BUY 

WAR 

BONDS 

RADIO CORPORATION 

OF AMERICA 

r 

Edge -glued 

lb) 
Scarf -glued 

(c) 

flat -glued 

) 

(d) 
Verficle 
saw -cut 

Steps in the construction of the spars: 
(a) edge.gluing to obtain 6 -inch width, (b) 
scarf -gluing to obtain 16l/.foot length, (c) 

laminating to obtain .6 -inch by 6 -inch by 
16% -foot beam, (d) beam cut to' obtain 
edge -grain laminated- spars 3/4 inch by 6 
inches by 1614 feet; 

RCA 15-B Elec ronic Power Generator which 
supplies about 50,000 B.T.U. per hour. (Send coupon 
for bulletin.) 

SEND FOR DETAILS! RCA, Electronic Apparatus Section, 
Camden, N. J. 

Gentlemen: I want more information on how Tolerton Lumber 
Co. increased output 700% with electronic heat. Please send me 
"Electronic Heating Sets Glue in Laminated Aircraft Spars." Also 
booklet on the "RCA 15-B Electronic Power Generator." 

I would like an RCA sales representative to call. 
Name 

Address, 

Company 
City State 

70-4011- _.J 
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"It can be dine by a 
chit i .jof 

... .'-eT thirty 
years practice" 

That's what .Joseph Duuninger - the Master Mentalist - says 
of his professed ability to send 
and receive telepathic messages. 
Thus. if the I)unninger method 
could be successfully taught in 
the public schools, there would 
he no neetI whatever for Crystals 

and Communications Equip- 
ment. Howe\er, at present writ- 
ing Dunninger seems to hold the 
only operator's license for his 
particular method. So we think 
your best bet for solving post- 
war Communications Problems 
is Valpey Crustal Corporation. 

CM -1 NEW XLS Cl3C-O 
.1 design for nor Special new low frequency Where utmost in stability 
mal frequency con- unit vital in the requires constant tempera - 
trot applications. newer fields of electronics. tore control in coanmen-ial 

installations. 
Our Lnyineering Staff II -it! Be Glad To help You 

Remote Amplifie 
(Continued from page 131) 

visible indication of field intensit 
in the null point of the radiatie 
pattern. In contrast to a metho 

in which a reading must be take, 

periodically by a comparison t 

balancing method, this contint 
ous indication will give immediall 
warning of an increase in ti 
signal in the unwanted directio 
and could of course be readi 
adapted to operate a relay soon 

ing an alarm. 
I 

Regulation of Voltages 

Development of the remote mo 

itor system involved dealing wil 

several variables which affectiL 

its indications. Voltage variation 
were taken care of by a regulatt 
in the line, and by gas -tube vol 

age -regulators in the receiv 
high -voltage supply. 

Fluctuations in the receiver { 

self caused most of the trout] 
encountered. These were found 
be due to frequency drift of t 
local oscillator of the superheter 
dyne type receiver originally use 

which caused it to become d 

tuned sufficiently to reduce ti 

detector current. Attempts to de, 

with this particular variation 
means of temperature-compens 
ing capacitors were less succes 
ful than the adoption of a t -r 
type receiver such as the or 

shown schematically. 
Extreme changes in ambiel 

temperature occur in the ser_ 

desert valley location of the trans 

mitter. Because of the d -c indict 
tion method used, changes in rl 
sistance of the telephone lin, 

were, anticipated as a facte 

which might have to be dealt witi 

On a typical hot summer dal 

temperature ranges from 64 t 

102 deg F, between 4 a.m. and 

p.m. Measurements of the resist 

ance of the line, totaling as a 100; 

11,485 ft, showed a change wits 

this temperature range of aboti 

14 ohms ín the total resistance 0l'I 

413 ohms at the low temperatur+ 
point. This variation in line 
sistance is sufficient to cause onU 

a barely noticeable change in thtl 

reading of the microammeter. T u 

system is otherwise stable enouglll 
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especially designed to resist moisture 

Wrapseal construction, developed a number 
of years ago by Anaconda coil engineers, has 
proved highly acceptable where cost is a 

factor and, at the same time, good moisture - 
proof properties are essential. 

The winding usually consists of a standard 
paper section coil, varnished where desired. 
The balance of the construction is markedly 
different from ordinary practice. 

The entire outer surface of the coil is en- 
cased in one piece of insulation which not 
only completely covers the coil, but extends 

into the core of the coil be- 

tween the winding and the 
core tube. 

After this wrapseal is 

applied, the entire coil is 

treated with a thick coating of special varnish. 
These coils are excellent for applications 

where considerable moisture is present-for 
example, in solenoid operated water valves, 
in laundry equipment, etc. Additional infor- 
mation may he obtained from any of our 
sales offices. 7427 

ANAcárr oA .,_, 

ANACONDA WIRE & CABLE COMPANY 
IENERAL OFFICES: 25 Broadway, New York 4 Subsidiary of Anaconda Copper Alining Company 

CHICAGO OFFICE: 20 North Wacker Drive 6 Sales Offices in Principal Cities 
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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 organization has taken pride in doing a good job for 

purchasers 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 effi- 
ciency-low drain and a minimum of 

_commutation transients. High produc- 
tion here retains to the highest degree 
all the "criticals" which are so im- 
portant in airborne power sources. 

ALLIANCE D. C. MOTORS 
Incorporate precision tolerances 
throughout. Light weight-high effi- 
ciency-compactness. An achieve- 
ment in small size and in power -to - 
weight ritio. 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 

o 

MANUFACTURI NG CO. 
A L L I A .N C E O. H I O 

to permit this deviation to be ob- 

served on a hot day. 

Accuracy of the System 

The 6H6 rectifier current which 
goes over the telephone line is 

about 220 microamperes, and is 

read on a 500 -microampere full- 

scale meter. This current remains 
within plus or minus five micro- 

amperes, which is roughly equiva- 
lent to a field intensity change of 

0.75 my/m in the normal 31 

my/m area at the center of the 
null point at the remote monitor- 
ing location 14 miles from the 
antenna of the, transmitter. The 

stability and hence accuracy of 
indication on a relative basis,i 
which is all that is important fort 

this type of application, is thus,` 
within approximately 1 part in 30, 

or about 3 percent. 
At another field measurement I 

point 44 miles from the antenna, 
the signal in the null point is / 
equivalent to only 28 watts of1 

transmitter power. In the direc-1i 

tion of maximum radiation, ap'. 
proximately southward over Lost 
Angeles and its environs, the field,' 

intensity is equivalent to a power 
of 38 kw. 

This remote monitor was de -S/ 

vised by Major Lloyd C. Sigmon,( 
formerly chief engineer of KMPC,f 
who also installed the transmitter, 
and directional antenna system. 

ELECTRONICS FOR CHINA 
i 

fay.. 1 oíh1/-',7 

l = 

j= 

. 

; -. 
, 

- -' .. } 

© - 

Two Chinese engineers remove the 

anode coil from a high -power broad- 
cast transmitter made in England for 

China, while the third examines a 

band -change unit mounted on a turn- 

table. Young Chinese are being trained 
in Britain for postwar reconstruction in 

their own country 
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The development of G -E mycalex, the superior insulator 
possessing low dielectric power losses at high temperature, .. ' . 

is of particular interest to the radio, electronic, industrial 
control and heating industries. 

G -E mycalex has superior electrical characteristics and good 
mechanical strength. It has a low power factor, high arc re- 
sistance, chemical and dimensional stability and a low coeffi- 
cient of thermal expansion. It is impervious to water, oil and 
gas and is unaffected by sudden temperature changes. Metallic 
inserts can be readily molded into the parts. 

General Electric is molding mycalex for rectifier seals, brush 
holder studs, tube bases, switch insulation, structural parts in 
radio transmitters, arc chutes, relay insulators, terminal in- 
sulators and as inserts in die castings and organic plastics. 

[. 
fO.. 

For further information write Section N-252, Plastics 
Divisions, General Electric Company, 1 Plastics Avenue, tYY 
Pittsfield, Mass. 

Hear the General Electric radio programs: "The G -E All -girl Orchestra" 
Sunday 10 P.M. EWT, NBC. "The World Today" news, every weekday 
6:45 P.M. EWT, CBS. 

FIFTY YEARS IN THE PLASTICS INDUSTRY ¡ 

L''_.'" 
1 

GENERALCID ELECTRIC 
BUY WAR BONDS `'n' 
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NEWS OF THE INDUSTRY 

Conventions to come; Canadian radio; Electronic 

Conference program; D. C. Bias, words from 

Washington; television and electronic instruction; 

transmission facilities; military communications 

Radio on Maneuvers with the Airborne Artillery 

THROWING OUT RADIOS and other 
equipment to float down on color - 
coded parachutes, 500 men of the 
541st Parachute Infantry Regiment 
and the 467th Parachute Field Ar- 
tillery Battalion dropped near Camp 
MacArthur, Long Island, recently 
to show visiting Army and Navy 
dignitaries and reporters how an 
air strip is captured by airborne 
forces. 

From bomb -racks on the C-47 
transports which brought the para- 
troopers in, so-called daisy chains 
of 75 -mm pack howitzer parts were 
released. Each demountable piece 
of the gun is provided with its own 
parachute but all the parts of a 

single gun are tied together with a 
long streamer of cord which keeps 
them from separating on the de- 
scent and facilitates finding the in- 
dividual bundles on the ground. 
Colored lights on the bundles also 
aid in detection and identification 
of dropped equipment after dark. 

Each battery of artillery includes 
four transmitter -receivers, each 
with two standard channels, crystal - 
controlled. Channel A is the basic 
use channel with B as a standby. 

r Battery commanders are kept in 
P` touch with battalion command 

through a separate radio net which 
is tuned to a K channel. Besides 
the crystals in the transceivers, a 
large supply of additional units are 
carried along for frequency change- 
over. 

In actual combat, one-man sets in 
-ythe 300 series are used but for these 

exercises, type BC -659-A combin- 
,' ations made by Galvin Mfg. Corp., 

were dropped. Requiring a two- 
man team, they consist of radio and 

' batteries in separate containers 
which; are coupled together mechan- 
ically.-with trunk -type hasps and 

lr électiically with plugs and cables. 
The telescopic antenna is demount- 

able and carried in clips on top of 

the radio cabinet. 
Although normal. communication 

is carried on with a push -to -talk, 
hand-held microphone and a speaker 
in the panel, provisions exist for 
earphones at points close to enemy 
lines where silence must be main- 
tained. For use at a forward obser- 
vation post where the operator 
wishes to conceal the antenna mast 
by placing the set on lower ground, 
microphone and earphone exten- 
sions permit remote operation. 

Equipment bundles include form- 
fitting protective pads of mattress - 
like construction, but one zealous 
crew had borrowed the sofa cush- 
ions from their day room for extra 
security against damage. In spite 
of the standard precautions, one of 
the units suffered considerable 
physical distortion but operated 
perfectly. Another, with no out- 
ward sign of injury, went dead 
after a few minutes of use. 

Book of Electronic 
Standards 
IN A BOUND COMPILATION of results 
of the standardization program in 
WPB's radio and radar division, 21 
American war standards for elec- 
tronic components are brought to- 
gether in a single, convenient -refer- 
ence. 

Because the standards were de- 
veloped in cooperation between the 
armed forces and industry, they 
satisfy the extremely critical re- 
quirements of the armed forces 
without going beyond the capabil- 
ities of industry regarding large 
scale production. Thus it is antici- 
pated that besides constituting a 
sound basis for war standardiza- 
tion, they may also serve as a nu- 
cleus for postwar development. 

Contents include ceramic insulat- 

ing materials, fixed mica -dielectric 
capacitors, meter resistors, glass - 
bonded mica insulators, fixed corn- 

, 

position resistors, glass insulators, 
wire -wound resistors, crystal units, 
fixed ceramic -dielectric .capacitors, 
dynamotors, porcelain radio in- 

sulators, toggle switches, fixed pa- i 

per -dielectric capacitors, method of 

noise -testing fixed composition re- 

sistors, electrical indicating instru- 
ments, shock -testing mechanism for 
indicating instruments, external 
r -f thermocouple converters, exter-; 
nal ammeter shunts, and fixed 

molded paper -dielectric capacitors. 

Search for Scientists 
REQUESTS FROM INDUSTRIAL and 

government laboratories, for re- 

search personnel; from colleges, 
for teachers ; and from industrial 
establishments, for miscellaneous 
scientifically trained persons, are 

reaching the office of scientific per- 

sonnel of the National Research 
Council in large numbers. The sup- 

ply of able scientists has never 
seemed so small in relation to the 

demand. 
One of the functions of this of- 

fice is to assist in the recruitment 
of scientists for positions in war 
supporting activities. 'Since it is i 

touch with demands from all types 
of activities, it is in a position to 

refer an able scientist to employers i 

engaged in urgent work. Demand is 
II 

particularly heavy for people 

trained in electronic and communi- 
cation engineering, in physics, and 

in mathematics. Individuals who 

are or may become available should 

write to Dr. M. H. Trytten, director. 
2101 Constitution Ave., Washing- 
ton 25, D. C. 

11 

al 

o 

Convention Coverage "p 

by Television. U 

SCENES FROM the recent Chicago a 

conventions were put on the air 

from film within 18 hours of their 

actual happeping. Television set 

owners in 5,000 lwmes in New York, 

Philüdelphia, and 'Schenectady were 

able to see important interviews 
and actual deliberations on thecon- 
vention floor through television net- 

work facilities. Films for exclusive 
television use have never before, 

been produced on so extensive a, 

scale. 
Production at the Stadium in Chi-' 

- I 
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4 BEAT DETECTOR UNIT provides easy calibration 
of signal generators or oscillators with either aural 
or visual indication of zero beat. 

REASONS WHY . . 
a " 

the New LAVOIE C-200 Calibrator 
EASILY Establishes CRYSTAL - CONTROLLED 
Frequencies at UHF Up to 2000 Megacycles! 

3 MODULATION CONTROLS permit selection of 
either modulated or unmodulated output as well 
as degree' of modulation. 

OUTPUT and ADJUSTMENTS give crystal -con-' ; M' MILLIAMMETER' and SELECTOR SWITCH tacili- 
trolled harmonic frequencies up to 2000 mega- Cates easy adjustment of output controls. 
cycles. 

Write for detailed information. 

r 
RADIO ENGIÑEERS AND MANUFACTURERS 

MORGANVILLE, N. J. 
jeciálists: in the Development of . UHF .Eqúipmerit 
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SILV,ER. LAYE.t'_s _ 

` :+EU.'ECICILA'YER'k+ `i 
. 

CO;PPER-s.CKYST,%1 _LsÁYER', 

O P.P.; R::D'A S:Ea', erI ;; 

20 Vevey St., New York 7, New York 
$5 E. Gay St., Columbus, Ohio 
400 S. Michigan Ave., Chicago 5, Ill. 
1215 Marmon Pl., Minneapolis 3, Minn. 

CONANT RECTIFIERS 

' ' 
The Standard of Perfection 
In the manufacture of Conant rectifiers, the layer 
of copper oxide is formed in the usual manner 
but it is then caused to alloy with the underlying 
copper to form a copper -copper oxide eutectic. 
Then by careful control of timing and tempera- 
tures, the eutectic alloy is caused to crystallize in a 

form resulting in a very stable asymmetric junction 
especially suited for instrument applications. The 
molecular structure of the junction so formed re- 

.quired the development of Iicw and unusual 
processing methods. 

Every step in the Conant process has been cor- 
rectly developed. From the precision lapping of 
the discs, through the application of the con- 
tacting layers and chemical treatments, to the final 
assembly, each careful operation assures a rectifier 
assembly that will give the utmost satisfaction in 
instrument service. 

Yes, Conant rectifiers are different, because of the 
extra care and the plus precision that go into their 
manufacture. Their enviable record of service is 
the proof. 

n d4u nen i h eh/eem 
11 ELECTRICAL LABORATORIES 

6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A. 

2017 Grand Ave., Kansas City, Mo. 
7935 Eustis St., Dallas 18, Texas 
4018 Greer Ave., St. Louis, Mo. 
1526 Ivy St., Denver, Colo. 

4 214 Country Club Dr.,Long Bea ch 7, CaL 
4205 N.E. 22nd Ave, Portland 11, Ore. 
Caixa Postal 930, Sao Paulo, Brazil 
50 Yarmouth Rd., Toronto, Canada 

cago was handled by Pathe News, 

Due to differences in television 
technique, it was necessary to in- 

struct the veterans newsreel cam- 

eramen to make certain changes in 

their normal procedure. For one 

thing, far greater footage of each 

scene was required. Also, because 

of the small size of the television 
screen, a greater percentage of 

closeups was used, with long shots 

serving only for background or at- 

mosphere. 
The shooting supervisor main- 

tained a schedule of every airplane 
flight from Chicago for New York. 

As each zero hour neared, film was 

unloaded from the camera maga- 
zines, labelled, and rushed to the 

plane with police escort. At New 

York, the films were rushed to the 

laboratory and developed. National, 
Broadcasting Company, from whose 

WNBT the presentation originated, 
televises negative instead of posi- 

tive film. This saved considerable 
time in finishing and made it pos- 

sible to edit the reels quickly. 

CONVENTIONS TO COME 

Sept. 11. Symposium on Fluores- 
cence and Luminescence, New 

York, N. Y. American Chemical 
Society, James T. Grady, 609 

Journalism Bldg., Columbia Uni-1 
versity, New York 27, N. Y. 

Sept. 11-16. American Association 
for the Advancement of Science, 
Cleveland, Ohio. F. R. Moulton, sec -I 

retary, Smithsonian Institution 
Bldg., Washington 25, D. C. 

Sept. 14. Regular Meeting, New 

York, N. Y. Radio Club of Amer 
ica, Milton B. Sleeper, correspond- 

G 

ing secretary, 11 West 42 St, New:11 

York 18, N. Y. 

Sept. 18-20. Eleventh Annual Ns- hJ 

tíonal Conference, Toledo, Ohio. 

Associated Police Communication Al 

Officers, Sgt. C. H. Knudel, chair -11,1 

man, 720 Jefferson Ave., Toledo 2, 

Ohio. 

Oct. 2-5. Forty -Ninth Annual' 
meeting, Boston, Mass. Interna- 
tional Municipal Signal Associa- 
tion, Irwin Shulsinger, secretary, 
8 East 41 St., New York, N. Y. 

Oct. 5-7. National Electronics 
Conference, Chicago, Ill. B. Dud- 

ley, secretary, 520 N. Michigan 
Ave., Chicago, Ill. 
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Machine designed by Remler to perform 
multiple operations: automatic slotting; in- 
dexing; drilling; milling and reaming. 

' LEMLER ENGINEERS design and build robots with 
'rains" to improve production techniques. Ingenious jigs and 
des, and in many instances entire machines are constructed 
to combine intricate operations. These innovations contribute 
t the precision accuracy of Remler products; release man- 

pwer for other tasks; reduce costs and. speed up deliveries. 
JI For complete sound transmitting systems; radio; plugs and 

e'tinectors and other electronic components in metal and 
1 pistic, consult .. . 

.11 

fi 

RMLER COMPANY, LTD. 2101 Bryant St. San Francisco, 10, Calif. 

SINCE .1918 

nnoúnciny g eominuñication- GfuipmQn 

a 

Rik 
1 N. 

PLUGS & 
CONNECTORS 
Signal Corps Navy Specifications 

-p '6Q-. i 
.. 

"?9,93a' 

Types: PL N A F 

50-A 61 74 114 150 
54 62 76 119 159 
55 63 77 120 160 1136-1 
56 64 104 124 291-A 
58 65 108 125 354 No. 
59 67 109 127 212938-1 
60 68 112 149 

P L P PLq P L 5 

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

OTHER DESIGNS TO ORDER 
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IAM f , 
DIO.ÓORPOR 

LAFAY HÍC p oR ATLANTA: 

FRACTIONAL H.P. MOTOR 
For use in model work, or in any usage 
where a small, powerful, slow speed motor is 

required.' Compact, 1/20th horsepower in- 
duction type. Operates from 25 to 30 volts 

AC, 60 cycles. Motor speed 2400 RPM, with gear 
train driving '44" shaft at 24 RPM. 2" x 1a/4" x 3" 
overall, excluding shaft. 
M14699. Specially priced $2.50 

RCA FACSIMILE, BROADCAST RECEIVER 
RCA' MODEL FAX -2A 

Fully automatic pre -tuned high fidelity radio re- 

ceiver, facsimile printer amplifier, facsimile printing 
unit, and Telechron time switch clock. This instrument 
has many uses in the laboratory. The printing unit 
utilizes carbon paper in contact with white paper as a 

recording medium. Complete with tubes and operating 
and service instructions, but less recording Paper. 

M25749 $99.50 r 

'kW 

.;..:--t.-` 
m.--, 

( 

MEISSNER 9" SLIDE RULE DIAL 
Single speed vernier dial mechanism. Fits %/s" shaft. 
5 -band scale calibrated 5.85-18.2 mc,and 17.6-42mc. In- 
cludes escutcheon and bayonet type dial -light sockets. 
Ratio 17:1. 
M9977. Type 23-8232 $4.70 

OHMITÉ RHEOSTAT 
2 -section unit. 1375 ohms each section. Each covering 
approximately 40 degrees rotation, and insulated 
from each other. 1/4" shaft. 
M8168 $1.39 

LAFAYETTE DYNAMIC SPEAKER 
5 -inch. For call systems, hearing aids and midget 

111 
radios. 

`` 
' M19162. 450 ohms $1.39 

1, 
NOTE: All items subject to prior sale 

-- - 1 7 t The country's most valuable 
rLpFpYETTERADID 

CORD 111. ' catalog of RADIO AND 

1 901W.lacksonBlvdBhicago7 ELECTRONIC COMPONENTS '' o 

FREE copy °I 
the 

AND EQUIPMENT -104 PAGES I pePt. G9 , 

I Mole ,ush Cololo9 PACKED WITH ITEMS AND VAL- 

IÑoo94e 
Rodo UES OF HIGH INTEREST TO ), 

I INDUSTRY, GOVERNMENTAL I c- r_ 

NAME .............. AGENCIES, DEALERS, SERVICE 7 

I MEN, RADIO SCHOOLS, ETC. " 

T 
,, 

I ADDRESS " "ME ............ 
THE ONLY 1944 VOLUME OF es;+ - d 

1 ITS KIND. COPIES ARE GO- ` . !.. 
' BIN" - '' ING FAST. MAIL COUPON 

I...._ 
" 

IMMEDIATELY. -`' 
"0" 

t. /, l P 
901 W. Jackson Blvd., Chicago 7, Illinois* 265 Peachtree Street, Atlanta 3, Georgia 

Oct. 12-14. Fall Meeting, Buffalo, 
N. Y. Electrochemical Society, 
Colin G. Fink, secretary, Columbia 
University, New York 27, N. Y. 

Oct. 16-18. Fifty -Sixth Semi -An. 
nual Fall Conference, New York, 
N. Y. Society of Motion Picture 
Engineers, W. C. Kunzmann, vice' 

president, Hotel Pennsylvania, i 

New York, N. Y. 

Oct. 16-19. Twenty -Fifth Annual 
Meeting, Cleveland, Ohio. Ameri- 
can Welding Society, M. M. Kelly 
secretary, 33 West. 39 St., New 

York 18, N. Y. 

Oct. 19-21. Electronic Parts an 

Equipment Industry Conference'il 
Chicago, Ill. Association of Elec 
tronic Parts and Equipment 
Manufacturers; Eastern Div.I 
Sales Managers Club; and Na 

tional Electronics Distributor 
Association. H. W. Clough, chair 
man, PO Box 5070-A, Chicago 80 h 

Ill. 

Nov. 2-3. National Time and Mo. 

tion Study Clinic Chicago, Illy 
L 

Industrial Management Society, 
C. S. Becker, vice president, 204 

West Wacker Drive, Chicago 6, IllU 

Nov. 13-14. Annual Receiver- and 

Tube -design Meeting, Rochester 
N. Y. Radio Manufacturers Asso 
ciation and Institute of Radi $ 

Engineers; Bond Geddes, secret - 

tary RMA, 1317 F St. N.W., Wash 1l 
ington, D. C.; Haraden Pratt 

k 

secretary IRE, 330 West 42 St. 

New York 18, N. Y. 

Nov. 9-10. Fall Meeting, Dayton 
Ohio. Institute of the Aeronau 
tical Sciences, Robert R. Dexter 
secretary, 1505 RCA Bldg. West, 

Rockefeller Center, New York 20 

N. Y. 

Naval Electronic 
Production 
DELIVERIES OF RADIO and other elea 

tronic equipment for the Navy ar4i 

currently reported to be well in ex -I 

cess of $100,000,000 monthly. Thi1I 

figure is five times the total produq» 

tion for all purposes in 1940. 

Electronic Conference 
Program 
SCIENTIFIC DEVELOPMENTS in elec 

tronics and. electronic application 
in industry and medicine are to b 

,¡ 

emphasized at the National Elecj, 

r .11 (1 CI C!`TDi1NICS 



IIERMAN.ENT MAGNETS MAY DO IT BETTER 

n 

I ;`ti: 
I.. 

` Precision Built ... by the Million! 
, Few products require more exacting manufac- 

turing skill than permanent magnets. Yet this 
company, one of the armed forces' vital sources 
of supply, is producing them in almost unbe- 
lievable numbers. 

'1 EXDI.ANA STEEL IRODUCTS 
i` 

`v"`Ta ffY 
Ai 

'6 NORTH. MICHIGAN AVENUE CHICAGO 2, ILLINOIS 

RI: Specialists in Permanent Magnets Since 1910 * 

Our engineers have rendered important service 
to many manufacturers by solving their perma- 
nent magnet designing problems. They will be 
pleased to consult with you. Write for a copy of 
our "Permanent Magnet Manual". 

Help Win the War in '44- Buy War Bonds! 
C''RIGHT 1944. THE INDIANA STEEL PRODUCTS COMPANY 

-e 113 T-. 
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Photograph Signal Corps, U. S. Army 

TELEX 
EXPERIENCE OFFERS 

Magnetic Receivers: 

Cu. Vol.-Approx. 0.3 cu. in. 

Impedance-Up to 5000 
ohms. 

Sensitivity -18 dynes /sq. 
cm. for 10 microwatt input. 

Construction - Rugged and 
stable, using only finest mater- 
ials, precisely machined-no 
diaphragm spacing washers 
in Telex receivers. 

Transformers and Chokes: 

Cu. Vol.-Down to .15 cu. in. 

Core Material- High per- 
meabiliiXsteel alloys. 

Windings-To your specs. 
(Limit of six .oútside leads on 
smallest cores.) 

Telex 
Receivers 

i11 

the first 
wave! 

Telex iii the Aleutians 
Yes! Telex Receivers played a vital part 

in 1943 during the occupation of Attu 
Island in the Aleutians. When this picture 
was taken the first wave of occupation 
forces were just landing on the rocky 
beaches of Attu Island. 

Telex magnetic receivers bring each vital 
message with crystal clearness to the 
anxious ears of the radio operator. Tireless 
preparation by Telex engineers guarantees 
our boys dependability.- the best that 
American engineering can produce. 

The prolonged hours of careful research 
and analysis which the engineers of Telex 
have devoted in creating the first wearable 
Electronic Hearing Aid and in setving the 
U. S. Army Signal Corps should be valu- 
able in helping you solve your electronic 
development problems. Write us today. 

ELECTRONIC PRODUCTS DIVISION 

PRODUCTS COMPANY 
TELEX PARK MINNEAPOLIS MINNESOTA 

tronics Conference in Chicago, 
October 5 to 7. The program has 
been prepared by Professor Arthur 
B. Bronwell of Northwestern Uni- 
versity and a tentative list of sub- 
jects is classified as follows. 

Television 

Color and U -II -F Television by Dr. 
Goldmark, CBS. 

Reflective Optics in Television by I. O. 
Mttloff and D. W. Epstein. RCA. 

Radio Relay Systems by C. W. Hansen, I 

RCA Labs. 

Ultrahigh Frequencies 
A Lighthouse Tube ; a Pioneer Develop- 

ment by E. F. Peterson and E. D. Mc- 
Arthur, G. E. 

Principles of Klystron Amplifiers by Dr. 
Robert lIaxby, Sperry. 

Developments of Electronic Tubes by I. E. 
Mourontseff, Westinghouse. 

\fide -Frequency -Range Tuned Circuits for 
High Frequencies by Dr. D. B. Sinclair, 
General Radio Co. 

U -H -F Converters and Conversion Dia- 
grams by Dr. Harry Stockman, Harvard. 

Radio 

Generation of Quasi -Continuous Fre- 
quency Spectra by Dr. Harold Goldberg ti 

and Richard G. Talpey, Stromberg-Carlson. 
A Frequency -Dividing Lock -In -Oscillator 

F -hi Receiver by G. L. Beers, RCA. 
Incremental Premeability Tuning by W. 

.1. Polydoroff, Consulting Engineer. 
Audible Audio Distortion by H. H. Scott' 

General Radio Co. 
Broadband Carrier and Coaxial Cable I 

Networks by P. A. Cowan, AT&T. 
1 

Industrial Measurements and Special1l 

Devices 

Supersonic Retlectoscope for lnspoetfng 
the Interior of Metal Parts by Dr. F. A. 
Firestone, University of Michigan. 

Dynamic Strain Gages by C. A. Doltren- 
nend, Armour Research Foundation. 

TheMass Spectrometer and Its Practical1 
applications by J. A. Hippie, Westinghouse. 

Two -Million -Volt X -Ray Unit by Dr. E. E. 
Charlton and W. F. Westendorp, G. E. 

Industrial Fluoroscopy of Light Ma- 
terials by Dr. Scott W. Smith, Kelley- 
Koett Mfg. 

Application of Amplifier Theory to Me- 
Chanical Stability Problems by John U. 
Cage, Allis-Chalmers. 

Industrial Electronic Controls 

q 

Electronic Mechanisms in Process Plants 
and Industrial Laboratory by T. A. Cohen, 
\Vheelco Instrument Co. 

Electronic Measurements of .Non-Electri 
cal Quantities by H. D. Middell, G. E. 

Cathode Ray Tubes and Their Applica- 
tion by Dr. P. S. Christahli, Allen 13. Du - 
Mont Laboratories. 

Electronics In Instrumentation by Wal-I 
ter P. Wills, Brown Instrument Co. 

Design Factors in the Application of Re- 

lays by It. H. Herrick, Automatic Electric I 

Co. 

Induction Heating 
!+ 

High Frequency Induction Heating by C. yr 

J. Madsen and R. M. Baker, Westinghouse. u 
New Methods and Techniques In High 

Frequency Heating by Dr. Eugene Mittel. 
mane, Illinois Tool Works. 

High Frequency Electronic Generators 
for Industrial Beating by Dr. Wesley Ro- 

berds, RCA. 

Electronic Applications in the Power 

Field 

Power Applications of Electronics by 

A. C. Montieth, Westinghouse. 
Power Rectifiers and Inverters by J. J. 

Cox and G. F. Jones, Westinghouse. 
Electronic Power Converters by Dr. E. 

F. W. Alexanderson, G. E. 

Aledical Applications of EleetroniC 

N 

Electronic Equipment in the Medical 

Iew.r [I Lr-TnnNICS 



SIDE 
MOLDED 

This diagrammatic illustration shows how 
conventional cores, molded by applying 
pressure to the ends, results in a dense 
grouping of iron particles at these 
points. In side -molded cores, however, 
any density resulting from molding 
pressure extends evenly along the 
entire length of the core, assuring uni- 
form permeability with respect to length. 

I. 

RES 

Uniform Permeability 
with Respect to Linearity 
Use in many applications has shown Stackpole side - 
molded iron cores outstandingly superior to conventional 
end -molded cores for permeability tuning in the broad- 
cast bands. Similar side -molded units are now available 
for short wave frequencies including television and 
frequency modulation. 

As the name implies, cores of this type are molded by 
applying pressure from the sides rather than from the 
ends. The resulting units show very little variation in 

density or permeability with respect to length, 
thus assuring a high degree of uniformity. 

rIrt. 
11:rani Er 

-5 771:./ 
la 

WRITE FOR CATALOG!Other Stackpole Iron Core 
types include both. standard and high -frequency types; 
insulated types; iron cores for choke coils, etc. Our new 
Catalog Ra describes these as well as fixed and variable 
resistors, and our complete line of inexpensive line, slide, 
and rotary -action switches. 

STACKPOLE CARBON COMPANY, ST. MARYS, PA. 

joi-ARTIERs., 
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HÍGH.POWER '. 
TRANSMITTERS 

I INDUCTION'HEATING 
' EQUIPMENT - 

4 

.SPECIAL INDUSTRIAL 
APPLICATIONS ' 

CHARACTERISTICS: 

In single phase circuits, full wave rectifi- 
cation can be obtained with good regu- 
lation with a circuit that supplies 5000 
volts D.C. at 3 amperes,. with no indica- 
tion of arc back 

oyi 
+\ 1 

k 

PEAK INVERSE VOLTAGE: 

Cond. mercury temp. 20° to 50°c = 15,000 y 
Cond. mercury temp. 20° to 60°c = 10,000 y 

Max. peak plate current-amps-6. Max. Average 
Plate current-amps-1.5 Filament -5 volts -10 amps 

TYPICAL CIRCUIT CONDITIONS 
Single phase full wave 
Single phase bridge 
Three phase half -wave 
Three phase par. Double Y 
Three phase full wave 

(2 tube) 
(4 tube) 
(3 tube) 
(6 tube) 
(6 tube) 

fttR° HIGit 
VOtTAGE 

: * 

FULLY, 
\' GUARAN-TEED.-.1 

- . 

$35.00 
: 

LIST_' 

5,000 
10,000 

7,500 
7,500 

14,500 

3 amps 
3 amps 

4.5 amps 
9 amps 

4.5 .amps 

We SPECIALIZE in INDUCTION HEATING TUBES 
(IMMEDIATE Delivery) 

In addition to the ARPIN 575-A, we recommend four additional tubes for industrial heating 
applications which have met with widespread approval. These are the ARPIN Nos. 875-B, 892, 

869-B and 95-T. Write for Characteristic Sheets of these tubes, or 

Write for the NEW ARPIN CATALOG illustrating and describing all 
new, current ARPIN Tubes. 

ARPIN MANUFACTURING CO. :2 ..At`a '1 

" 1 

I'rolessiou by Dr. V. 11 Carter, American 
JledMal Association. 

Electroencephalograph!: by Dr. Ralph Gi- 
rard, University of Chicago. 

Recent Theoretical Developments 
in Electronics 

'theory of Microwave Oscillation General 
tors Using velocity -Modulated Electron 
Beams by Dr. E. U. Condon, Westinghouse 

Theorem of Lorentz for Electrons In 
Magnetic Fields by Dr. Leon Brillouln, 
Columbia University. 

Transient Response of Wide -Band Ampli- 
fiers by Dr. \V. W. I lancen, Sperry. 

t1 

Underground 
t 

Communications Center 
II 

IN ENGLAND, two years before D - 

Day, work was started on a corn 

signal headquarters for 

American, British, and CanadianI 
forces. One hundred feet beneath 

the English countryside, this cen 

ter is a town in itself. Radio facili 

ties are such that complete direcl 

tion of the battle in France tout 
be exercised from this point. 

} 

Television Course for 
Radio Engineers 

I I 

DURING OCTOBER, NBC will sponsor! 
in New York, a special four-wee1l 
course in television for the engi 
veering personnel of its afliliate41 

stations. Given under the directiot° 
of the RCA Institute, the counsel 

will be composed of field trips alter -1' 

nating with lecture classes. Sub 

jects will include major elements o' 
television systems; remote tele- 

vision pickups, cathode-ray tubes 
and oscilloscopes, kinescope detlec-' 
tion methods, analysis of television 
receivers, studio design and ar 

rangement, iconoscopes and orthi-1 
cons, analysis of control pulses, 
wide -band line amplifiers, television - 
transmitters, and television d,. 
Velopments and trends. Other fea,' 
tures will include inspections o 

live -talent studios ín Radio Cit I 
and of the transmitter in the Em , 

pire State Building. 

Unionists Learn Electronics 
FEELING THAT ELECTRONICS ills 

about to become the dominant part 
of the electrical industry and run, 

into four billion -dollar proportions,! 
the International Brotherhood of 

Electrical Workers (AFL) is work- 

ing with the Engineering College 

of Marquette University to estab- 
lish a national electronics school 

for its membership. 
Intensive six -week courses are toll 

be.given to 700 men a year, each of 

1044 CI CrTD/INICS 
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Iiipmenl within days. 
ON ª AA Priority 

. 

The Triplett Line of Instruments -a complete line 

from one source and better than ever before-is now 

ready for the demands of "regular" business. Natu- 

rally, standard catalog numbers ready ín the stock 

room can be shipped promptest, but all our instru- 

ments, through increased production facilities, are 

being delivered with gratifying speed. You can count 

on quick deliveries so place your orders now. 
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The Smallest 

SWITCH 

IN PRODUCTION 
AND USE! 

This NEW ACRO MINIAC-the 
smallest fully 'enclosed snap - 
action switch in production and 
use - is built with the well- 
known patented ROLLING SPRING 

that eliminates friction, maintains 
higher contact pressure and pro- 
longs life. 
Built with a bakelite case, it is 

only 1-3/16" long, 13/16" wide 
and.only a trifle over 1/4" thick. 
Designed with 4 mounting holes 

i' 

"1.£ r`= 
, 

ACRO ELECTRIC CO. 

CLEVELAÑD; OHIQ ., .. 

, / - . 

PATENT: N0.2 2.37705. 

-.- 

* * 

332" diameter. Unusually well 
adapted for stacking in multiple 
assemblies. Stainless steel pin 
actuator. All parts are non -corro- 
sive. All contacts are of fine silver. 
Blades and rolling spring of beryl- 
lium copper. Single pole, normally 
open or normally closed and 
double throw. Available with air 
gaps, .010" to .040". Standard 
operating pressures in 3 ranges 
from 5 oz. to 20 oz. 

RATED AT 15 AMPS., 115 VOLTS, A.C. 
Write for details today. 

ACRO ELECTRIC COMPANY 
1316 Superior Avenue, Cleveland 14, Óhio 

New York, Chicago, Buffalo, Detroit, Dallas, Omaha, St. Paul, Kansas City, Memphis, Tampa, 
Baltimore, New Orleans, Phoenix, Los Angeles, Dayton, Toronto, Canada 

whom will return to his local unioi 
as an instructor to pass the infor 
mation along to some 25,000 mem 
bers per year. Tuition costs of th 
electronics school amount to abou' 
$30,000 a year, which will be take! 
care of by the international union 
Locals will bear the expense o 

transporting - and lodging thei 
member students. 

Tubes for Civilians 
AT LEAST ONE HUNDRED and possible 

II 

200 percent more civilian radii 
tubes will be delivered in the las . 

half of 1944 than in the first half) 
according to an estimate of Arthu 
Stringer, director of circulation fo 
the National Association of Broad 
casters. Increased production is an 

tually in effect and between 35 an, 
40 percent of the increase is ex 

pected to be shipped during th , 

third quarter of the year. 

Listing of Licensees 
NAMES OF 600 HOLDERS of first- an& 

second-class radiotelephone license! 
comprise a list released by FCC ii 

a third report on its survey of man 
power. These licensees have ind' 
cated availability for employment ii 

the communications industry. 
Besides the names and address 

of the individuals, their prese 
draft status, the nature of thei 
present employment, the class of 

license held, and other particular 
are listed. The compilation i 

broken down by state of residence 
and by census regions. 

Radio Telephone for 
Emergency Airport Vehicles 

CONSTRUCTION PERMITS for low 

power experimental radiotelephone 
stations in crash trucks, ambu- 
lances, and fire trucks have been 

granted by FCC to Lockheed Air 

Terminal, Inc. Authorized for 

transmission above 100 Mc, the in- 

stallation will be in the vicinity of 

the company's airport at Burbank,;,) 

Calif. 

Communications on Attu 
U. S. FORCES OCCUPYING the Aleu- 

tian Island of Attu found no evi- 

dence of the use of radio there by 

the Japanese. Stories to the effect 

that the Japs used high-pitched 
bird -call whistles to give signalsll 

"Rd Conlomh... 1944 Fear.TanNICS 
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GIVE SENSITIVE EQUIPMENT 

AN IMPENETRABLE DEFENSE WITH. 

i ermeic BUS 
(94/#e/ ompf!"f- 

,Bl.k the only points of entry for dust, fungus, moisture and other external 
tlelrients that threaten the efficiency of equipment under tough military conch - 

tics. Adopt Sperti Hermetic Seals for capacitors. condensers, inductances, 
arthys. vibrators, transformers and other component parts. 

I/OI1 PIECE. Glass and metal are fused into one piece to form a vacuum -tight 
;htmetic bond. Resist corrosion. llave a thermal operating range of -70° C. to 
2(P C. Insulation leakage resistance, 30,000 megohms, minimum, after Navy 
iniersion test. 

SCDERING TEMPERATURE NOT CRITICAL. Simple, easy to attach by means of high 
fequency, oven -soldering or standard soldering iron. 

WIE, WRITE OR PHONE TODAY for information. Full details of planned use of 
Slerti Hermetic Seals will bring proper recommendations and desired samples, 
p`imptly. 

Sperti INCORPORATED 

- -, _,,,_ 

Electronic Division, Dept. E-4 

RESEARCH DEVELOPMENT MANUFACTURING CINCINNATI 12, OHIO 
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Do You Make... 

ITEMPERp7RE 
RESPONSIVE 

DEVICES.' 
for fo. 

INDUSTRIAL 
APPLICATIONS 
AUTOMOTIVE 

i. 

*AUTOMOTIVE 
i 

INDUSTRY 

DOMESTIC 
APPLIANCES 

HEATING 
SYSTEMS 

OR OTHER') ` PURPOSES 

If you make temperature responsive 
devices for any purpose, then some one of 
the 35 different types of Chace Thermosta- 
tic Bimetals will exactly meet your needs 
for the actuating element. Each type of 
Chace Thermostatic Bimetal is especially 
engineered to meet specific conditions .. . 

each will produce known action at a pre- 
determined temperature . . . all are very 
económical ... and always dependable. 

Let Chace help you select the most efficient type 
of bimetal for your control. 

W.M. ACEco 
-1iz01 

Thermostatic Bimeta s and Special Alloys 
1630 BEARD AVE ' DETROIT 9 , MICH. 

have not been substantiated an 
such sounds are now thought t 
have been actual bird calls whit 
are still heard daily. These fact 
were contained in a report recent!' 
received by Major General H. 
Ingles, Chief Signal Officer. 

New Coaxial Run 
AMONG FACILITIES which may b 

available for a postwar televisio 
network is a new coaxial cable linl 
authorized by FCC between Tern 
Haute, Ind. and St. Louis, Mo. Pet 
mission was granted to AT&T fo 

construction of this new circui 
which will contain six coaxial cor 

ductors. Cost of the overall projel 
is $4,032,000, including carriE 
equipment to be installed at poin 
between Kansas City and Nei 

York. The installation wil provid 
226 additional telephone channel 
which are now urgently needed f 

ar messages. 

Supplementary 
Service Survey 

1 

ALL DOMESTIC BROADCAST station; 
including fm and television are b ' 

ing circularized by NAB (Nation 
Association of Broadcasters) to obi 

tarn information which will aid i 

estimating present and future needy 
for frequencies devoted to rela}. 

studio -transmitter link, experimer 
tal, and emergency use. Resultin 
information will be tabulated an 

made available to the s arious RTPI 
panels dealing with allocation prob 

lems. Individual information wit 

be kept confidential. 

Radiation Patents 
AT THE RADIATION LABORATORY 4 

Massachusetts Institute of Tech 

nology, the Signal Corps has estab. 
lished the Cambridge Signal Paten 
Agency with responsibility for th; 
preparation of patent applicationi 
related to work at the Radiatiot 
Laboratory and at the Radio Re 

search Laboratory of Harvard Uni- 

versity. 

Canadian Radio 
POWER INCREASES have recently 
been approved by Canadian Broad 

casting Corp. for a dozen or so 

transmitters. Lack of material 
delaying the approved changes. 

Other applications have been I 

made and approved for a number 01 11.1 

286 'September 1944- ELECTRONICS 
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ADAPTIU:LE... 
FOR MANY PURPOSES 

The Ward Leonard Midget Metal Base Relay has proven so satis- 
factory and dependable that several adaptations have been made 

in it to give it even wider application. The. relays 
shown above are the original relay, one with 
auxiliary contact and one with porcelain insula- 
tíon. These relays may be fúrnished with studs 

A r in place of metal bases. 

o r p. 

s. 

,Clr 11%s inches in height. For con- 
ituus operation on AC and DC 

voi:ges up to 110-115. Double 
Pf1:, double throw. This Relay 
deribed in data Bulletin 109. 
Se i for a copy. 

É). * r 
. 11-7NAVY 

WARD LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control R_ devices since 1892. 

W,RD LEONARD ELECTRIC COMPANY, 32 SOUTH STREET, MOUNT VERNON, N. Y. 
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When Márk' Twain said "lots of 
folks complain about the weather 

but no one does ,anything' about -it," he was right. That 

was quite some time- ago'. Bat something has.,been done 

about it since. - 

Ina Kold-Hold Altitude Chamber, any kind of weather 
known on the face of the earth can be developedat will 
for testing and/or .calibrating lath' aircraft- and. elec- 

tronic eqúipinent: The temperature range available is 

from 176 deg.. F: to minus 94 deg. F. Pressure range is 

from sea level atmospheric pressure to 1.25. inches wrier- 

- 'cury and arty degree of humidity from 25% RH to 95% RH. 

The weather inside the chamber can be changed from 
that of a tropical jungle to the intense cold, of°:the strató- 
sphere 'as rapidly as a plane can climb from sealevel tó 
its ceiling. - 

Write for Bulletin AC -441. 

-' 
;I .-. - .. 

440 "NORTH GRAND AVENUE - . 

LANSING, 4., MICHIGAN 

i 

local private stations and a nei 
CBC station. 

Two 50 -kw shortwave transmit 
ters are announced as being hi 

stalled in New Brunswick for trans 
mission to South America, Africi 
Australia, and the Far East. Ove 

these stations, which represen 
Canada's first venture into over 

seas broadcasting, programs wi 
be brought from Montreal, 60 

miles away. 

Jeep -Mounted Mobile 
Cinema 
FOR SHOWING MOTION PICTURES j' 

battle areas, Warrant Officer Albei 
A. Hinchey established a worksho 
in New Guinea where projectio 
equipment could be serviced. H 

also combined equipment with tl, 
necessary power supply so it cold' 

be mounted or a jeep for transpoi: 
by plane to troop concentrations il+ 

areas inaccessible by road. 
As a result of this activity, jee I 

mounted RCA equipment was shosi 

ing movies on Jae 48 hours afta 
the island had been captured froii 
the Japanese. 

D.C. BIAS 

Communications Construction. 
amendment has been issued 
FCC extending the time limit prl 
scribed for facilities which hav 

been authorized. Section 63.05 

the rules and regulations n 

state that "Unless otherwise d 

termined by the Commission up 
proper showing in any particula 
case in the event constructio 
shall not have been begun upon 
project involving an expenditu I 

of more than $50,000 within 1 

months from the date of the Con 

mission's authorization, or all o 

part of the proposed facilities shall 

not have been placed in operation 

within 36 months after such datt 

such authorization shall terminat 
at the end of such 12 or 36 month 

period ...". For projects involy 
ing $50,000 or less, the time period' 
are 9 months or 18 months. 

Production Deficit. Since the prin 
cipal deficits in deliveries of mil 
tary products are in those item 
most urgently needed in comba 

areas, the Army has asked for 15' 

creased efforts by management an(, 

labor to bolster up lagging pro';' 

S.phsab« 1944 - ELECTRONIC,' 



I- 

I 

rá 

i 

I66 

Pd1 

1ti 

tl 

.-.`y 
, f . 

ríYr _ :,°I s 

1 `' 

` 

r;. 

n 
Ilir 

, 

. ' 

r1 err a ' j r 
JO 

41.,\. o*>: A/. 

j¿A 

-" 

r 

,ar . 

trur ,-. . e I 

' T, n:-;°"., t 
' ._ l 

' $.t 
%,. 

' ;r -_`"". ° °: : 
, m . w % 

, i. Ze/I. 9 CS- ".1 
,5ry,jj:i;<+ ....--.; 

" ^' <3!- 

&101.741 " + f ,, ; h 

1M 

An Army that Travels on its Ears 
CERTAINLY, today's armies have Stomachs, 

but they have something Napoleon's armies 
did not have ... Ears. Ears that can hear, not for 
just a few feet, but over any distance on Land, in 

the Air and on the Sea. Electronic ears that link 
every unit of our fighting forces in instant and 
complete Communication . . . that spell the 
difference between success and failure. 

As a pioneer designer and manufacturer of 

THE ROLA COMPANY, INC. 

f 

Sound Reproducing Equipment, it is only natural 
that Rola should be in the forefront of the effort 
to supply our Military with the delicate, depend- 
able components for Communications Systems... 
Headsets, Transformers, Coils and other Elec- 

tronic parts. Knowing the power of Communica- 
tion on the Alome Front, it is only natural that 
Rola suggests, "Consider everything you SAY; 
check the source of everything you HEAR." 

2530 SUPERIOR AVENUE CLEVELAND 14, OHIO 

Let's do more 

TAKERS OF THE FINEST IN SOUND 

ECTRONICS - Sep{ember 1944 

in forty-four! 
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MODEL 132 

E_OVERALL 

SELECTIVITY 
120 Mc. 

. 
125 100 75 50 25 0 25 50 75 100 125 

FREQUENCY DEVIATION CC 

1000 
9 

100 

10 

a De V 

/---3_ 

. . _ -_ 

. .1,\1_r._-^_:_ 
_V - 

áa 

á 
z 

a = D6 

f MODEL 82F 
I.F. SELECTIVITY 

---b 
130 i00 050 

FREOUENCY KC 

80 

Performance 

Comco Receiver 

MODEL 132 

Frequency Range: 
100 - 156 Mc. 

Image Ratio: 
300 to 1 (50 db.) 

at 100 - 128 Mc. 
100 to 1 (40 db.) 

at 128 - 156 Mc. 

A.V.C. Action: 
Constant within 3 db. 

from 100 microvolts 
to 100,000 microvolts 

Sensitivity: 
7.5 microvolts 30% 

modulated for 6 mw. 
output 

Signal -to -Noise: 
13 db. at 7 microvolts 

Input 30% modulated 

Comco Receiver 

MODEL 82-F 

Frequenc) Range: 
2.0 to 8.0 Mc. 

Image Ratio: 
50.000 to 1 (94 db.) 

at 2.5 Mc. 
55,000 to 1 (95 db.) 

at 3.6 Mc. 
45,000 to 1 (93 db.) 

at 4.8 Mc. 
10.000 to 1 (80 db.) 

at 6.5 Mc. 

A.V.C. Action: 
Constant within 3 db. 

from 10 microvolts to 
1 volt 

Sensitivity: 
3 microvolts 30% mod- 

ulated for 50 mw. 
output 

Signal -to -Noise: 
9 db. at 3 microvolts 
Input 30' modulated 

THE radio telephone receivers illustrated above are 
of the fixed tuned, crystal controlled, superheterodyne type, for 
aeronautical ground stations, airport control towers, police 
radio stations or point-to-point service. 
We invite your inquiries as to use of these receivers in con- 
junction with your present or post-war planning. Our facilities 
are at your service, whether you need complete transmitters, 
receivers, or some electronic component which we can help 
design and manufacture for you. 

COMMUNICATIONS COMPANY, Inc. 
Manufacturers of Radio and Electronic Equipment 

CORAL GABLES coNlco 34, FLORIDA 

duction. Radio and electronic 
equipment is in this category. 
Materials in production today are 
required to meet expenditures on 
the battle front, and failures now 
to meet schedules mean delays in 
military operations which may be 
costly in loss of lives and in pro- 
longing the struggle. 

Meanwhile, WPB has made in- 
creased efforts to channel idle and 
excess electronic components back 
into the production stream. Forms 
have been sent to all radio prime 
contractors and component manu- 
facturers, so that they can report 
excess and idle stock. The com- 
ponent recovery section of WPB 
will maintain distribution of pub- 
lished idle-and-excess-componentf 
listings. 
Surplus Disposal. An orderly i 

method of handling future huge. 
quantities of electronic surpluses 
is expected to result from present 
tests on ways of handling cur- 
rently small amounts of products' 
by Defense Supplies Corp. Among 
specific problems anticipated are 
those surrounding the disposition 
of obsolete walkie-talkies and I 

similar equipment which, unless 
care were exercised, might end up 
in the hands of criminals or other 
subversive elements. 
Mica. At recent meetings of the' 
raw mica fabricating industry ad- 
visory committee, methods were 
discussed for obtaining and con -1 

serving the better qualities ofl, 

mica, for manufacture of block 
mica into film, and for establish- li 
ment of standards. Questions cov-I,, 

erect included the advisability off' 

changing the dividing line between 
strategic and non -strategic block 
mica, while relaxation of unneces- 
sary controls was advocated by in- 

dustry representatives. 
It was reported that large stocks 

of No. 6 mica of better qualities 
(good stained, fair stained, clear, 
and slightly stained) are now 

available for all purposes. Radi) 
tube manufacturers were urged to 

use the better quality even though 
prices of finished tube parts might 
increase. Greater consumption of 

No. 6 mica would be beneficial in 

relieving pressure on No. 5 and 5l 

for radio and radar capacitors. 
To help the industry acquaint it- 

self with the various micas avail- 
able. tentative plans call for 100 -lb 

samples of each quality to be main - 
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GOOD bad GOOD GOOD bad ... 6,500,000 
bullets, rejected because of a mix-up in copper 
cladding measurements, were re -sorted by the 
Du/sIont Cyclograph...99 0 of them salvaged! 

ALL METAL PARTS OF CYCLOGRAPII 
TUBES ARE NICKEL & NICKEL ALLOYS 

. Nickel is de -gassed readily ... has strength 
to endure de -gassing bombardment at 1850° F. 

It resists warpage and distortion...has high 
stiffness and damping capacity to minimize vi- 
brations of delicate parts. 

It does not rust ... is highly resistant to 
corrosion. 

When carbonized, it supplies ductile easily - 
formed strip of very high thermal emissivity. 

The high work function of Nickel minimizes 
back emission. 

It is unsurpassed as a base for stable, oxide 
coated cathodes of high electron emissivity and 
long life. 

It resists deformation in handling during 
manufacture ... makes strong spot selds and 
resists oxidation during welding. 

y. 

(Left) Photomicrograph of bottom of 57 mm. 

shot, Brinell hardness 247, with correspond- 
ing cyclogram. . - 

n 
(Below) Photomicrograph of top of some shot, 

Brinell hardness 451. Cyclogram shows ctir= 

responding change in structure. 

METALS 

. and DuMont Laboratories found that pure Nickel 
and Nickel alloys provided all the properties they 
sought to make the electronic eyes of theirCyclograph 

The Cyclograph gives an immediate electronic view of the 
inner make-up of metals. 

Its cathode-ray tube reveals differences in magnetic and 
electrical properties of metals which may be correlated with 
differences in one of the following: chemical composition, 
hardness, toughness, internal stresses, case depth, thickness 
of plating or cladding, and other characteristics. 

These readings, to be accurate, require cathode-ray tubes 
free from tube -caused errors which might affect the Cyclogram. 

Naturally the cathodes of Dutllont cathode-ray tubes-as' 
in the majority of modern tubes-are pure Nickel. 

For Nickel provides the combined mechanical, electrical 
and electronic properties which give the DuMont cathode-ray 
tube its long life. 

This use of pure Nickel and other Nickel alloys in the 
DuMont cathode-ray tube is typical of the unique service 
given by Nickel and its alloys, for Nickel alloys offer the 
electrical, expansion, magnetic and non-magnetic character- 
istics required in electronic devices. 

If you have a problem involving the selection of the right 
metal for an electronic application, you are invited to consult 
INCO Technical Service. Address: The International Nickel 
Company, Inc., 67 Wall Street, New York 5, N. Y. 

MOREL "K" MONEL "S" MOREL "R" MOREL "KR" MONEL INCONEL NICKEL "1" NICKEL 

Sheet... Strip... Rod,.: Tubing... W. ire... Castings 
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KESTER, The Right Solder 
for an Exacting Job 

Solder used in building and assembling electronic equipment 
must be right. The successful operation of the unit as a whole 
often hinges upon this important factor. 

A Kester Rosin -Core Solder is right for safeguarding electronic 
circuits. The patented, plastic rosin flux, especially com- 
pounded for this type of soldering, is self-contained in the core 
of the alloy in proper amount for perfect results. It will not 
cause corrosion .or injure insulating material. 
O In the wide range of Kester core and strand sizes, there is one 
combination exactly suited to your requirements. Consult 
Kester engineers-they'll gladly assist you in working out the 
right solder formula for your plant operation. Write fully- 
there's no obligation. 

KESTER SOLDER COMPANY 
4204 Wrightwood Avenue Chicago 39, Illinois 

Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ontcrio 

1515uat 2uat7í, 

tained for inspection at New York 
and Washington. Capacitor manu- 
facturers were urged to call the 
attention of their customers to the 
desirability of using capacitors 
of low -quality mica in place of pa- 
per -dielectric units. Only one- 
third of available mica -capacitor 
facilities are being utilized at 
present. 

Dry Cell Batteries. Consumers dur- 
able goods division of WPB is 
pointing out to distributors of 
farm radio batteries that such 
products have, within the past 
year, become one of the most ur- 
gent and critical products in our 
war production program. Military 
requirements were described as 
exceeding production by an esti- 
mated 30 percent. Because fifty or 
more military items such as radios, 
buoys,submarine detectors, direc- 
tion finders, bazookas, and field 
telephones require dry batteries, 
it is unlikely that the industry will 
be able to do any more than main- 
tain the present inadequate civil- 
ian production. The production 
bottleneck was indicated as being 
a shortage of workers rather than 
a shortage of materials or ma- 
chines. 

BUSINESS NEWS 

In the theater equipment busi- 
ness, RCA Victor Div., Radio Corp. 
of America, plans postwar distri- 
bution on a worldwide basis not 
only of sound reproducing equip- 
ment but also related theatrical 
apparatus. 

Illinois Condenser Co. increases its 
production to a point 300 percent 
above activities a year ago by ad- 
dition of a floor to its Chicago 
plant. 

Two department heads at Kolls- 
man Instrument Co., Flushing, N. 

Y., found themselves in court re- 
cently for breaking an obscure 
ordinance which prohibits work- 
ing on Sunday-even for an Army - 
Navy E. 

Labor - management committee - 
members at Hallicrafters Co., Chi- 
cago, Ill., turned over to the 
Army's new Vaughan General Hos- 
pital the $2500 that employees 
would have been paid for working 
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YOU SHOULD KNOW 

as:ou'V RE' `Y: SENSITIVITY 

10 You would like a sensitive relay for that 
,5 remote control circuit! 

Sensitivity is important for many relay applica- 
ons. And if that is all you want, there's no prob- 
:m. It's easy to build a relay that will "operate" 
n a small amount of power. 

But sensitivity without contact reliability is use- 
rs. So what you really want is a relay that is 
at only sensitive, but also has the contact pres- 
,ire needed for reliability under actual service 
Lnditions. , - 

Sensitivity and contact reliability are opposing 
Ictors. To get a high measure of both qualities 
1 one relay calls for an exacting balance be- 
veen electrical,mechanical and magnetic design 
;Ictors. We've been building such relays for years 

-1 to meet hundreds -of requirements, from cotn- 
:lex telephone switching circuits to simple con- 
ol functions on aircraft and radios. 

Next time you need a sensitive relay, let the 
utomatic Electric field engineer show you how 

i get sensitivity plus contact reliability. No 
¡gaffer what the nature of your problem, there is 
a Automatic Electric relay that will give you both. 

AND. OTHER CONTROL' DEVICES 

A lJ T-O.M.A-T 1°C. 

ELECTRIC 

,.r 

f 

The Automatic Electric Class B Relay shown here combines high sensi- 
tivity and contact reliability. It has a highly efficient magnetic circuit, 
long wearing mechanical structure, independent twin contacts, and 
capacity for any number of springs up to 26. Contact pressures average 
20 grams per contact. Compare this with "sensitive" relays having con- 
tact pressures of less than five grams. 

For high sensitivity and contact reliability in small space, your best bet 
ís the Class S Relay shown here. Especially designed to meet the severe 
conditions of operation on fast modern aircraft, it is also recommended 
where space is at a premium. Because of the great demand for Class S 
Relays for vital war products, we urge that you avoid its use except 
where no other relay will serve. 

AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street Chicago 7, III. 

In Canada: Automatic Electric 
(Canada) Limited, Toronto 

IE PARTS AND ASS'EMBLL1EV FO.R' EV'E:R'Y;, ELECTRICAL CONTROL NEED 
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ALNUT 
replaces a regular Nut 

4 ti1- 1:0. 

and Lockwasher 

*DOUBLE -LOCKING 

ACTION 

When the PALNUT is 

tightened, 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 lock; 
ing both. 

Provides unfailing security with 

.Savings in Time, Cost, Weight, Space 

Years of successful use on Radio and Elec- 
tronic equipment have proved that the 
double -locking action* of PALNUTS 
holds tight under vibration, eliminating 
need for slower, heavier, more expensive 
nut-and-lockwasher assemblies. 

With this dependable security of PAL - 
NUTS, you also cut the cost of fastenings 
in half-reduce assembly time 50%-save 
up to 90% in weight-require less space. 

PALNUTS are single thread locknuts, 
made of spring tempered steel. Speedily 
applied with Yankee or Power Drivers. 
Available in a wide range of types, sizes 
and finishes. 

Send details of your assembly for samples. 
Write for Palnut Manual No. 2 giving com- 
plete engineering data. 

THE PALNUT COMPANY, 77 Cordier St., Irvington 11, N. J. 

Self-locking PA Lfl UTS 

extra time on D-day, plus $2500 
-:they would have spent on a com- 

pany picnic they cancelled. 

Madison Electrical Products Corp. 
is a new company in Madison, N. 
J., devoted to manufacture of re- 
sistors, electronic assemblies, coil 
windings, and special components. 

By producing in a single plant 
more than 4,178,000,000 single -con- 
ductor -feet of wire, during the last 
2.4 years, United States Rubber 
Co. exceeds the combined industry 
figure for building wire in 1941. 

West Coast Electronic Manufac- 
turers Association accepts for 
membership six new concerns, 
bringing the roster above the fifty 
mark. The companies are Brittain 
Sound Equipment Co., Los An- 
geles; Merle F. Faber, San Fran- 
cisco; Harvey Machine Co., Los 

Angeles; Howard Pacific Corp., 
Los Angeles; The Lake Mfg. Co., 

Oakland; and Special Electric 
Laboratories, Los Angeles. 

Electronic equipment for the 
armed forces will be manufactured 
by approximately 2000 workers of 
Western Electric Co., in newly 
leased space at 529 West 42 St., 
the company's fourth manufactur- ._ 

ing plant in metropolitan New 
York. 

Universal Microphone Co., Ingle- 
wood, Calif., purchases the entire 
plant in which it has been operat- 
ing under rental for the past 12 

years. Included are two two-story 
buildings, an annex, and two 
stores. 

Home receivers are reported to bed 

planned as part of the postwar 
line of the radio division of Bendix 
Aviation Corp. 

Under a system referred to as the 
PDQ plan, Emerson Radio & Phon- 
ograph Corp. is establishing pref- 
erence delivery quotas for home 
receiver sales after production is 

resumed. Priority certificates are 
issued without cash deposit to 

would-be consumers who register 
with dealers throughout the coun- 
try. 

National Broadcasting Co. is start- 
ing a 50 -week course in television 
for the engineers in -its central di- 

vision. Instruction will be in 

charge of Clarence Radius, and 
will parallel that previously made 
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Built to take it. .. anywhere ... anytime! 

Techrad LRR-4 is built to take it under 
ay and all conditions. This Techrad receiver has F.C.C. 

proval for low radiation, but there are many more 
i sons why it is winning such general acceptance. 

Techrad LRR-4 is built to insure uninterrupted per- 
frmance under the most drastic condi- 
ttns of service ... anywhere in the world. 

Dcause of its massive and rugged con- 
s:uction, it can be counted on to get 
itere, and to get there intact. It will stand 
tLnsshipment on the bang -slam carriers 
rfund in remote places and be ready. to go 
ito service upon arrival at its destination. 

of 

TEC.HRAD 

Techrad LRR-4 will work in any climate. It offers a 

high degree of resistance to tropical humidity'and to 
tropical organisms because LRR-4 transformers are her-. 
metically sealed... and LRR-4 wiring and terminal boards 

are completely Anti-Fungru treated. It will also stand up 
under severe duty at sea, because LRR-4 is 

capable of withstanding the Salt Spray Test. 

Techrad LRR-4 is available in a number 
of different models which cover a variety 
of frequency ranges. 

MASTER ENGINEERING TAKES 
NOTHING FOR GRANTED. 

Technical Radio Company 
Over ten years of continuous experience 

275 Ninth Street San Francisco 3, California 
Export Agents: Frezar & Hansen, 301 Clay St., San Francisco 11, California, U.S. A. 
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When the PALNUT is 

tightened, 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 Dock-, 

ing both. 

THE 

Provides unfailing security with 

Savings in Time, Cost, Weight, Space 

Years of successful use on Radio and Elec- 
tronic equipment have proved that the 
double -locking action* of PALNUTS 
holds tight under vibration, eliminating 
need for slower, heavier, more expensive 
nut-and-lockwasher assemblies. 

With this dependable security of PAL - 
NUTS, you also cut the cost of fastenings 
in half-reduce assembly time 50%-save 
up to 90% in weight-require less space. 

PALNUTS are single thread lockouts, 
made of spring tempered steel. Speedily 
applied with Yankee or Power Drivers. 
Available in a wide range of types, sizes 
and finishes. 

Send details of your assembly for samples. 
Write for Palnut Manual No. 2 giving com- 
plete engineering data. 

PALNUT COMPANY, 77 Cordier St., Irvington 11, N. J. 

Self-locking PA LU UTS 

extra time on D-day, plus $2500 
they would have spent on a corn- 
pány picnic they cancelled. 

Madison Electrical Products Corp. 
is a new company in Madison, N. 
J., devoted to manufacture of re- 
sistors, electronic assemblies, coil 
windings, and special components. 

By producing in a single plant 
more than 4,178,000,000 single -con- 
ductor -feet of wire, during the last 
21 years, United States Rubber 
Co. exceeds the combined industry 
figure for building wire in 1941. 

West Coast Electronic Manufac- 
turers Association accepts for 
membership six new concerns,) 
bringing the roster above the fifty 
mark. The companies are Brittain 
Sound Equipment Co., Los An- 

geles; Merle F. Faber, San 
cisco; Harvey Machine Co., Los 

Angeles; Howard Pacific Corp., 
Los Angeles; The Lake Mfg. Co.,I 

Oakland; and Special Electric 
Laboratories, Los Angeles. 

Electronic equipment for the 
armed forces will be manufactured 
by approximately 2000 workers of 
Western Electric Co., ín newly 
leased space at 529 West 42 St., 
the company's fourth manufactur- 
ing plant in metropolitan New 
York. 

Universal Microphone Co., Ingle- 
wood, Calif., purchases the entire 
plant in which it has been operat- 
ing under rental for the past 12' : 

years. Included are two two-story 
buildings, an annex, and two I 

stores. 

Home receivers are reported to be 

planned as part of the postwar 
line of the radio division of Bendix 
Aviation Corp. tI 

0 

Under a system referred to as the 
PDQ plan, Emerson Radio & Phon- 
ograph Corp. is establishing pref- 
erence delivery quotas for home 
receiver sales after production is 

resumed. Priority certificates are 
issued without cash deposit to 

would-be consumers who register fits 

with dealers throughout the coup- ;I 

try. 

National Broadcasting Co. is start- 
ing a 50 -week course in television 
for the engineers in 'its central di- 

vision. Instruction will be in 

charge of Clarence Radius, and 
will parallel that previously made 
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Built to take it... anywhere ... anytime! 

e Techrad LRR-4 is built to take it under 
al' and all conditions. This Techrad receiver has F.C.C. 

aproval for low radiation, but there are many more 
rtsons why it is winning such general acceptance. 

Techrad LRR-4 is built to insure uninterrupted per- 

fcmance under the most drastic condi- 
tins of service ... anywhere in the world. 

lizause of its massive and rugged con- 
siuction, it can be counted on to get 
tlrre, and to get there intact. It will stand 
tinsshipment on the bang -slam carriers 
Hand in remote places and be ready to go 
i10 service upon arrival at its destination. 

TECHRAD 

1 l< 

Techrad LRR-4 will work in any climate. It offers a 

high degree of resistance to tropical humidity and to 
tropical organisms because LRR-4 transformers are her-. 

metically sealed... and LRR-4 wiring and terminal boards 

are completelyAnti-Fungus treated. It will also stand up 
under severe duty at sea, because LRR-4 is 

capable of withstanding the Salt Spray Test. 

Techrad LRR-4 is available in a number 
of different models which cover a variety 
of frequency ranges. 

MASTER ENGINEERING TAKES 
NOTHING FOR GRANTED. 

Technical Radio Company 
Over ten years of continuous experience 

275 Ninth Street San Francisco 3, California 
Export Agents: Frezar & Hansen, 301 Clay St., San Francisco 11, California, U.S.A. 
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Ingenious New 

Technical Methods 
Presented in the hope that they will 

prove interesting and useful to you. 

,1 
u 

R . -, e 

21. 

Amazing New Four Spindle Turret 
Attachment for Drill Press! 

Now one drill press can do the work of 
four and, at the same time, effect a savings of 
up to 75 % in floor space, with the "Quadrill" 
attachment. This rotary device will accom- 

'thodate four boring or cutting tools at the 
same time, yet one tool only is in motion when 
the head is in operating position. 

The entire unit is assembled to the quill of 
the drill press and is driven from the drill 
press spindle. Accuracy and rigidity of align- 
ment of the "Quadrill" are assured by the 
speéial construction of the driver and spin- 
dles, thus efficiency is only limited by the 
accuracy and power of the drill press itself. 

Foolproofing in indexing is accomplished 
by visual markings and by the relationship of 
the index pointers on the index disc, as well 
as the extension of the spring retainer. Four 
hardened and ground spindles are fitted for 
No. 32 Jacobs chucks or their equivalent. To 
provide correct positioning at all times, the 
entire spindle assembly is located by means 
of an accurate fitting of recess and undercut, 
between turret and bearing housings. The 
hardened friction starter and driver have 
been so constructed that at any speed proper 
synchronization of the driver teeth is accom- 
plished without clashing. 

It goes without saying that our fighting 
men must have the finest possible quality 
materials home industry can produce. So, 
although the stock of quality raw materials 
from which Wrigley's Spearmint chewing 
gum is made is growing steadily smaller, they 
are still maintaining pre-war standards. How- 
ever, they can now make only a portion of 
their former output, so all of this limited pro- 
duction is going to our fighting men and 
women overseas only ... where, it is an "on - 
duty" need. 

You can get complete information from 
Chicago Driller Corporation, 919 North 
Michigan Avenue, Chicago 11, Illinois. 

Quick and positive indexing 
assured by pointers on 

index disc 

Quadrill assembly complete 
ready for attachment 

to drill press 

Y- l a 2 .. 

available to the company's eastern 
personnel. 

Reorganization changes Ampere' 
Electronic Products to a Delaware 
corporation, Amperex Electronic 
Corp:, gives it an affiliation with 
North American Philips Co. Per- ' 

sonnel, management, and policies II 

are unchanged except that former á 
senior partner N. Goldfnan.has re- 
tired. 

A limited partnership, Pioneer 
Gen -E -Motor transfers all its as- 
sets and liabilities to a Delaware' 
corporation, Pioneer Gen -E -Motor ' 

Corp. 

RCA Victor Div., Radio Corp. of 1 

America is using 17,000 new pro- 
cedures suggested by efficiency - 
conscious workers since Pearl 
Harbor. This represents 35 per- 
cent of all ideas submitted. 

In a new building at Minneapolis, r 
Minn., Audio Development Co.l 
now houses its general and engi- 
neering offices, experimental and 
design laboratory, and model shop. 
Space formerly occupied by these 
units is assigned to production for 
a 25 percent increase. 

PERSONNEL 

Director of communications J. R. 

Cunningham rejoins United Air- 
lines after more than two years of 

active duty with the AAF: - 

At newly -organized Grayhill, Chi- 
cago, Ill., W. S. Lewis fills the post 
of chief mechanical engineer, 
while Arnold Wassell heads up 

plastic design engineering. 

W. C. Walsh, formerly electrical 
design engineer for the Depart- 
ment of Agriculture, becomes dis- 

trict representative of the General 
Electric electronics department in 

San Francisco, Calif. 

Within RMA, 12 parts group are 
organized under the chairmanship 
of Robert C. Sprague of Sprague 
Electric Co. Heads of the various 
sections are: Paul Hetenyi, ca- 

pacitors, Solar Mfg. Co.; Leslie F. 

Muter, coils, Muter Co.; J. H. 

Stackpole, fixed resistors, Stack - 
pole Carbon Co.; R. L. Triplett, in- 

struments, Readrite Meter Works; 
Hugh H. Eby, sockets, Hugh H. 

Eby; Inc.; W. R. MacLeod, special 
products, King Laboratories, Inc.; 
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If "skill to do comes of doing," this thirty-eight year 

old commentary explains the record of Connecticut 

Telephone and Electric in ;manufacturing telephones, 

switchboards, and electrical supplies for the military 

needs of this war. 

We look forward to the next thirty-eight years, 

confident that this ís the dawn of the most important 

era yet, in the development of communications, and 

every' other branch of electrical science. 

If our seasoned, but progressive, experience can 

be of help to you in connection with your communi- 

cations requirements or the development and manu- 

facture of electrical or electronic devices, we shall be 

glad indeed to talk with you. 

CONNECTICUT TELEPHONE 

& ELECTRIC DIVISION 
GREAT AMERICAN INDUSTRIES, INC. 

MERIDEN, CONNECTICUT 

TELEPHONIC SYSTEMS SIGNALLING EQUIPMENT ELECTRONIC 

DEVICES ELECTRICAL EQUIPMENT ,'HOSPITAL. ANV$CHOOL COM- 

MUNICATIONS AND SIGNALLING SYSTEMS IGNITION SYSTEMS 

'!The high ;quality of their. 
prodúct, which comprises 

telephones, switchboards 
-ánd electrical supplies, has -."- 

- placed: them <in the ° posi-c 

Son Of the largest manufac=, : ', 

-hirer of.their.:goóds in this 

section. Of: the country." 

«. A CENTURY OF .MEItIDEN 
. '.publisheb in 1906. 

Ifc f J} "6+ r . 

1 

v u . . 
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This switch design required not only 
the characteristics of a laminated 
plastic, but also the desirability of 
molding it. Thus, the arc chamber is 
composed of four units of INSUROK - laminated and molded lami- 
nated, fibre faced. INSUROK was 
used because of its constant dielec- 
tric and physical characteristics; 
its resistance to corrosion and 
ability to withstand continuous 
hard usage. 

., 
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How INSUROK helps 
Bull :Dog control arcs 

By keeping the amount of oxygen necessary to support 
combustion out of the arcing chamber, the Bull Dog 

Vacu-Break Safety Switch eliminates destructive arcing 
-secures better rupturing performance, conductivity 

and safety. 

The four INSUROK units in which the contacts 
"make" and "break" comprise a partitioned arc cham- 

ber. Because INSUROK Precision Plastics assure close 
fitting; because of their high strength and dielectric 

qualities; they protect and make an important contribu- 
tion to the efficiency of this Vacu-Break Safety Switch. 

INSUROK Precision plastics are available in a host 
of grades-in sheets, rods and tubes for fabrication in 

your own plant, or in completely finished molded,or 
laminated parts or products. Perhaps it can solve one 
or more of your design problems, as it has thousands 

of others. For further information, consult Richardson 
Plasticians-without obligation, of course. 

Pzecraton Pea~ 
JAze RICHARDSON COMPANY 

..CLwOSCP.n.. iLL YCM9HUBSW.Cw w. rG0Y0c0,.. .YO..Y.nOL.S. .YO., LOCwL.Yo OuwC......r.., O..o 
D[TwOx Orr.Cr .nt o u OUKoiYG or.wo.'! ..rv. .ows Orr.Cc H wLS SrwCcr YEW woo-, .- 

Robert A. O'Reilly, switches, Oak 
Mfg. Co.; James M. Bennan, trans- 
formers, Jefferson Electric Co.; 
Russell E. Cramer, variable ca- 
pacitors, Radio Condenser Co.; 
H. E. Osmun, variable resistors, 
Centralab; Ray F. Sparrow, vibra- 
tors, P. R. Mallory & Co.; and 
R. G. Zender, wire, Lenz Electric 
Mfg. Co. 

At Webster Products, Chicago, 
Ill., R. J. Keogh joins the engi- 
neering staff. He has been with 
Colonial Radio Corp. in a similar 
capacity. 

A. Warren Norton, new president 
and general manager of Press' 
Wireless, Inc., was previously 
manager of the Christian Science 
Publishing Co. He succeeds Joseph 
Pierson, founder' and former presi-, 
dent. 

Sylvania Electric Products Inc. 
puts Curtis A. Haines in charge di 
plants at Mill Hall and Altoona,, 
Pa.; Huntington, W. Va.; and Lex-1 
ington, Ky., as general manufac-I 
turing manager. 

American Institute of Electrical, 
Engineers elects to presidency 

Charles A. Powel, manager of 

headquarters engineering at West- 
inghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. His predecessor 
was Dr. Nevin E. Funk. 

T. H. Mitchell, lieutenant colonel 
in the Army Communications 
Service, is to succeed William A. 

Winterbottom, deceased vice presi- 
dent and general manager of RCA 

Communications Inc. 

At Operadio Mfg. Co., St. Charles, 
Ill., Harold H. Kingsbury is made 
production -control manager over 
the company's three plants there. +, 

Formerly chief of the audio and (' 

industrial section of the radio and 
radar division of WPB, Glenn C. 

Henry joins the sound equipment 
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Athe field of Electronics broadens and new, more complex 
c ipment goes into service the need for more accurate test 

ar measuring instruments becomes greater. The war has lent 
gist impetus to the progress of Electronics and has accord- 
inly accellerated the development of Electronic instruments. 

i Ire the past two years have been crowded a normal ten years 
I oiechnological progress. 

Play the most advance developments are not being released 
fc general use. However, today is not too soon for you to 
trke your plans for post-war activity. And, along that line, you 
sl uld make note of the fact that -hp- engineering is in the 
r;iguard of electronic instrument developments. 

I , 

o, 

\\\\,\\\\\\ 

o 

{ 

Oscillators to rest wide range television channels, new high 
frequency signal generators, special signal generators for F. M. 
use, new vacuum tube voltmeters ... all providing split -hair 
accuracy for more exacting measurements and ruggedly con- 
structed to perform in .the field under circumstances of war, are 
examples which merely hint of the better things to come. 
-hp- engineering is at your service, whether your.problem is im- 
mediate or for post-war. Write today, 
there is no cost or obligation. Direct 
Canadian inquiries to Atlas Radio 
Corporation, 560 King Street West, 
Toronto 2, Canada. 

V 
HEWLETT-PACKARD COMPANY 
Box 927AStation A Palo Alto, California 
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Making crystal pickups and cartridges has made 
Webster Electric Company outstanding in an industry 
that is never satisfied ... always striving for some- 
thing new ... something better. 

Dreams of tomorrow, like gazing into crystal balls, 
Webster Electric leaves to others. Our factories are 
busy with developments and research for victory. 
We need no crystal ball to know that Webster Elec- 
tric will be ready with new ... ever better ... crystal 
pickups and cartridges to give even greater tone per- 
fection to tomorrow's radio -phonographs. 

When the day comes that many of the weapons of 
todaybecome the everyday conveniences'of tomorrow, 
Webster Electric's skill and experience will bring to 
the owners of radio -phonograph sets-to manufac- 
turers, radio jobbers and dealers-new meaning in 
quality of tone reproduction. 

(Licensed under Patents of the Brush Development! Company) 

WEBSTER ELECTRIC COMPANY, Racine. Wisconsin, U. S. A. 
Established 1909. Export Dept.: 13 E. 40th St., New York (16). N. Y. 

Cable Address: "ARLAB" New York City 

WEBSTER ELECTRIC 
"Where Quality is a Responsibility and Fair Dealing an Obligation" 

LET'S ALL BACK THE ATTACK - BUY MORE WAR. BONDS! . 

section of Radio Corp. of Ameri, 
where he will have responsibili 
for the development of produc 
and services. 

Dr. Edward U. Condon, associa 
director of the Westinghouse r 
search laboratories is elected 
membership in the National Acai 
emy of Sciences for his work 

theoretical physics. His best know 
contribution to this field is tl 
interpretation of spontaneot 
emission of alpha particles froI 
materials like radium. 

John Meek Industries, Plymout.' 
Ind., has for chief enginel 
Charles R. Wexler, former assis 
ant chief engineer at Emersc' 
Radio & Phonograph Corp., an. 

. 
y- . 

C. R. Wexler H. R. Denlus 

for plant manager of the elea 

tronic division, Homer R. Denim 
previously chief production engi 
neer for the radio division o 

Crosley Corp. 

Communications consultant to th 
Iranian government is the ne 

post of James A. Mendenhall, for 

mer consultant and liaison official 
with AAF. He will have head'. 

quarters at Teheran. ili 

Edmund A. Laport becomes sta!Iy 

engineer for international comrl 

munications systems and special 
apparatus at RCA Victor Div 
Radio Corp. of America, Camde 
N. J. His former position of chi 
engineer for engineering productilt 
at Canadian RCA Victor Ltd. iI 

filled by James B. Knox, previously` 
senior engineer. IC 

For distinguished service in the 

application of electricity to airII 
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1ØØDTHE WAR END tomorrow 

ELCO WOULD CONTINUE 
to produce and delivér`promptly 

PRECISION= RESISTORS! 
= t14'' 194 ,y-y. A ' - cif" }( id ir 

ELCO, too, awaits the go-ahead sig- 
nal to start producing those "battle - 
tested" resistors for America's new 
Electronic industries. 

Whatever the application-no mat- 
ter how exacting the specifications 
-ELCO will deliver resistors as you 
want them-when you want them. 

FOR TODAY'S WAR REQUIREMENTS - 
FOR TOMORROW'S PEACE NEEDS- 

specify ELCO ! 
SPECIFICATIONS. 

"A1"-15/32 long x 1/2" dia.-Mountable with 
6-32 flat or filester screw. No. 21 tinned 
copper wire leads. 1 to 300.000 ohm 
value -1% standard accuracy-non in- 
ductive pie wound-t/2 watt, 30° C. tem- 
perature rise in free air -100° C. maxi- 
mum operating temperature -200 D. C. 
maximum operating voltage. Baked var- 
nish finish. 

"A-R"-Same as A-1, with leads reversed. 

"B1"- 15/16 long x t/2" dia.-Mountable with 
6.32 flat or filester screw. No. 21 tinned 
copper wire leads. 1 to 500,000 ohm 
value-I/2% standard accuracy-non in- 
ductive pie wound -1 watt, 30° C. tem- 
perature rise In free air -100° C. maxi- 
mum operating temperature -300 D. C. 
maximum operating voltage. Baked var- 
nish finish. 

"B -R"- Same as B-1, with leads reversed. 

T 
r 

i111 West 18th Street, New York, N. Y. 
t 
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"T"- 1-1/32 long x 7/16" dia.-Inductively 
wound -14 x .015 strap terminals -35 to 
35.000 ohms -2 watts. 100° C. maximum 
operating temperature-normal accuracy 
1%. Baked varnish finish. 

"M"-1.13/32 long x 3/4" dia.-Mountable with 
6-32 screw-t/, x .015 thick strap terminals 
-non inductive wound -1 meg ohm max- 
imum resistance -600 volts maximum op- 
erating voltage -100° C. maximum oper- 
ating temperature -1.5 watts -1% normal 
accuracy Baked varnish finish. 

"G"-15/32 long x 1/2" dia.-Mountable with 
6-32 flat or filester head screw. No. 21 
tinned copper wire leads. I to 500,000 
ohm value. 1/% standard accuracy- 
non inductive pie wound .8 watts. 30° 

-temperature rise in free air. 100° C. max- 
imum operating temperature. 200 D. C. 
maximum operating voltage. Baked var- 
nish finish. 

. N.Y 

A -R 

o,' 

Telephone -Watkins 9-4774-5 
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KINNEY Compound Dry Vacuum Pumps do a hand -painted job in creating 
and maintaining low absolute pressures down to half a micron (0.0000097 lbs. 
per sq. in. absolute)! This reliable performance speeds production and reduces 
the percentage of rejections in the manufacture of lamps, tubes and other 
electronic products. Where the pump is working on a new lamp or tube every 
few seconds, the high recovery speed 
and exceptional ultimate vacuum pro- 
duced make KINNEY Pumps the choice 
of leading tube manufacturers. 

Thoroughly tested in years of serv- 
ice, KINNEY Compound Dry Vacuum 
Pumps produce extremely low pressures 
year after year. 

For the next higher range of abso- 
lute pressures, KINNEY Single Stage 
Vacuum Pumps are available in 8 sizes, 

designed to work at absolute pressures 
down to 10 microns. 

Write for Bulletin 18 

We also manufacture Vacuum Tight Valves, Liquid 
Pumps, Clutches and Bituminous Distributors. 

KINNEY 

- 
., 

A/r- (1., 

MANUFACTURING CO. 
3565 Washington St., Boston30, Mass. 

NEW YORK. CHICAGO PHILADELPHIA LOS ANGELES SAN FRANCISCO 

craft, Richard E. Stowe, manage] 

of the Dayton, Ohio, office, is given 

the Order of Merit by his company 
Westinghouse Electric & Mfg. 

From International Resistance 
Corp., where he was vice president 
and works manager, Leslie G 

4.* .- 
r 
tit' t 

w 

o G 

Thomas Bayonne, to goes N. J., ti II 

be works manager of Solar Mfg` ri 

Corp. 

John .1. Farrell is appointed engiy( 
neer of the transmitter division i 

the electronic department of Ge 

eral Electric Co., Schenectad 
N. Y. He used to be designint Is 

engineer for the division. 

Vice president and chief engineer 
of newly -formed Madison Electri u, 

cal Products Corp., Madison, N. J! 
is John G. Ruckelshaus, who ha]]]lo 

been doing development work hi 
the Signal Corps. Plant super 
vision goes to A. L. Livera, previ 
ously assistant chief engineer a' 

Hardwick -Hindle Co. 

John B. Huarisa becomes execu 
the vice president in charge or 

production and engineering for al; 

divisions of Admiral Corp. Chil 

cago, Ill. Vice president in charge 

of the radio dig ision is former mid' 

west manager, Richard A. Gravel 

From the WPB office of civilian) 
requirements, Charles L. Saun 
tiers goes to Wheelco Instruments', 
Co. to be vice president. He was 

previously with Minneapolis - 
Honeywell Regulator Co. in a cor-, 

responding post. 

Elections of new chairmen in the 

divisions of RMA include: E. A. 

Nicholas of Farnsworth Television 
& Radio Corp. to replace R. C. Cos' 

grove in the set division; David T. 

Schultz of Raytheon Mfg. Co. to 

replace M. F. Balcom in the tube 

division; and C. J. Burnside of 

Westinghouse to replace George 

W. Hens an in the transmitter 
divi: ion. 
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A PRECISION LABORATORY INSTRUMENT 

1EDERA 
II. H. F. 

;IIGNAL 

GENERATOR 

140 DELS 

1104 -CSI 

!so 804-CS2 

4 IIR MORE DETAILED INFOR- 

4 I4TION WRITE TO DEPT. E-9 

N 

tICE 

ri 350.00 
O.B. FACTORY - 

íI 
e 

` , 
. P . - . 

Federan Manufacturing and Engineerin Corp. 
1fi'a -r 1511 

Carefully and difficultly acquired experience enabled Federal tal 
produce more Ultra High Frequency Test Signal Generators than 

were ever thought possible-and quickly, too. 

Breaking the tightness of demand by the Army and Navy, these high 
quality laboratory precision instruments are available to research 

laboratories and industrial manufacturers engaged in the production 
of electronic equipment. 

Your inquiries are invited. 

CARRIER FREQUENCY RANGE: 7.6 to 330 megacycles plus or 
minus 2%, direct -reading in 5 bands, 6th band available for use with 
blank coil form supplied. 

OUTPUT VOLTAGE RANGE: Calibrated Attenuator continuously 
variable from 1 to 20,000 microvolts, accuracy plus or minus 10%. 

MODULATION: Internal Modulation 1,000 cycles; external modu- 
lation up to 20,000 cycles; 0 to 60% direct -reading modulation meter. 

STRAY FIELD LEAKAGE: Held to a minimum by Improved shielding 
and R.F. Filters. 

VIDEO OR PULSE MODULATION: Can be pulse modulated ex- 
ternally with signals having very steep wave fronts. 

VOLTAGE REGULATED POWER SUPPLY: 115 or 230 volts, 40 to 
60 cycles, single-phase. 

Manufactured by arrangement with the General Radio Company of Cambridge. Massachu- 

setts, and in accordance with their designs. 

e 

NM) 

" 
_ ti - ----- f ' 

ARM 
e 

5.. 

L-: 

mn...-..aw..s. '1 

5161ü 6[II[I001 I m 

ILO 

A.. 
o":r''.. , -.._ _ _ 0. 

' / 
I 

e 

FOR THE FOURTH TIME 

BACK THE 

INVASION .. . 

KEEP BUYING ' 

MORE WAR BONDS 

Manufacturers of Federal Photographic Equipment and.Federal Electronic Devices 

B.ROOHLY11 5 11EÚ! YORH 
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HARDWICK, HINDLE PRODUCTS 

ARE SUBJECT TO 

HIGH PRIORITY RATINGS 

, 

.ow07 
):+4_ . 

.« 
. : 

-.TYPE- E-300: '; ! 

m; MO. WATTS ' ? ; ` 

°.aHMS, . 
°MAI(. M11S .) 

; HARDWICK HINDLE INC. 

. 111101,11.1 

' 

'TYPE 

1' ; ;.SO WATTS ' °".:- \ ` OA. . á 
110.110.0".,g rufH . 

1.Ú 

Like many other fine products, they 
are subject also to first call by Uncle 
Sam. 

We age proud of the service they are 
performing in so many defense jobs.. 

HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

DIVISION OF 

THE NATIONAL -LOCK WASHER COMPANY 
ESTABLISHED 1886 

Newark 5, N. J., U. S. A. 

Broadcast 
Relay System 

(Continued from page 97) 

future units will be equipped with a 
readily removable loudspeaker unit 
and an additional volume -indicator 
meter. This extension unit could 
then be mounted at a point some- 
what remote from the transmitter 

r and convenient to the operator 
where he could control the level of 
the monitor speaker or switch over 
to the meter alone if answering the 
telephone, handling telegrams or 
conducting other business. 

The twelve units. now in opera- 
tion have exceeded expectations in] 

regard to coverage and very little 
time has been lost due to tube and 

equipment failure. When the sug- 

gested conversions have been made, 
the time lost due to equipment and. 
tube failures will be further re- 

duced and should not exceed two tot 

three hours per unit per year. 
The idea of serving remote listen- 

ers by means of a number of small 

transmitters was originally con- 

ceived by the CBC's chief engineer,] 
Mr. G. W. Olive. Co-operating with] 
the author in the development of 

the project Ns ere Messrs. J. A. Oui- 

met, H. M. Smith, W. G. Richardson 
and R. D. Cahoon of the CBC's 
Engineering Division. 

BRITISH 
COMMUNICATIONS 

r 

r ' 
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Shown above is a new station of Royal 
Signals, the British Army unit that pro- 

vides radio communication between the 

War Office and war theaters. The 

operating staff is located in London and 
the transmitters are keyed by audio 
tone signals over land lines to the 

stations 
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For mobile tW0'°Y 

communication 
sP 

KAAR RADIOTELEPHONES 

- 

. 

KAAR PTL-10X TRANSMITTER 
10 WATTS 1600 - 2900 KC* 

The PTL-10X is a highly efficient medium - 
frequency mobile transmitter. It provides 
communication from a moving vehicle over 
distances ranging from 50 to 75 miles when 
used with AUTO -LOAD self -loading antenna. 

The "Push -to -Talk" button on the micro- 
phone completely controls the transmitter, 
lighting the instant heating tubes, starting 
the power supply, automatically silencing the 
receiver, and switching the antenna to the 
transmitter. The standby current is zero. 

Models for special applications are avail- 
able, including the PTL-22X medium fre- 
quency transmitter with 22 watts output, and 
the PTS-22X, a 22 watt transmitter for opera- 
tion in the 30-40 MC band. 

KAAR AUTO -LOAD ANTENNA 
This antenna, with matching coil in the base, 
is designed for use with the PTL-10X (or with 
similar medium frequency transmitting equip- 
ment) and matches the 72 ohm transmission 
line from the transmitter and receiver with- 
out auxiliary tuning equipment. It provides 
an efficient method of obtaining maximum 
signal strength at medium frequencies with a 
short antenna. It can be quickly installed on 
the rear bumper or on the side of any vehicle. 

°Special ranges to 7000 KC available on special order 

KAAR 11X RECEIVER 
6,TUBES 1600-2900 KC* 

The popular 11X receiver. is a crystal con- 
trolled superheterodyne for mounting in an 
automobile,or other vehicle. It contains a 
no -signal squelch circuit, and is designed for 
commercial, civil, and military applications. 

This receiver offers remarkable accessibility. 
The top.is removed by simply pushing aside 
two snap catches, or the entire receiver can be 
whisked out of the vehicle by releasing only 
four catches. 

KAAR 
ENGINEERING CO. 

PALO ALTO, CALIFORNIA 
ICAA R 

[NGIN[(PING 

Manufacturers of high grade mobile and central 

station RADIOTELEPHONE EQUIPMENT POWER 

PACKS CRYSTALS VARIABLE CONDENSERS 

MICROPHONES AUTO -LOAD ANTENNAS 

Export Agents: FRAZAR & HANSEN, 301 Clay St. 

San Francisco'11, California, U.S.A. 
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The diagnosis of a healthy, 
dynamotor furnishes the data for proving or improving the 
fine points of performance. Beginning with laboratory 
development, and through the various stages of production, 
performance analysis shows our engineers just how closely 
design and actual functioning are coordinated to meet 
precise specifications. 

The performance curves we 
supply the many organizations using Eicor products play an 
important part in establishing dynamotor requirements. In 
the field of electronics, engineers find these charts extremely 
useful in determining such factors as efficiency and voltage 
regulation at the various points of power output which are 
characteristic of a given design. With operating details of 
their electronic apparatus established, this graphic presen- 
tation of performance shows how.the dynamotor is affected 
by varying conditions of load. Illustrated are the perfor- 
mance characteristics of an exceptionally compact perma- 
nent magnet field 14 volt dynamotor, rectangular in shape. 

Eicor manufactures many types 
of dynamotors, motors, and like equipment. In 
each design, our performance tests are con- 
sidered complete only after months or years of 
actual service have proved the quality of the 
units. That's another reason why Eicor products 
are so frequently specified. 

tzD 

LJJCc ENC., 1501 W. Congress St.; Chicago, U.S. A. 

DYNAMOTORS D.C. MOTORS POWER PLANTS CONVERTERS 

Export: Ad Auriemo, 89 Broad St., New York, U. S. A. Cable: Auriemo, New York 

Generator of 
Microwaves 

(Continued from page 115) 

on the transplantable sarcoma l 

the mouse: 
Out of a total of 43 white mice 

c 1 

mixed strain, inoculated with A. gtt 

28 mice were treated against 1 

kept as control. The mice were iii 

radiated on the whole body as th 
moved freely inside a jar position 
under the radiant unit. Out of tl 
28, 18 mice recovered, indicatin 
after the third application of tl 
rays a reduced activity with ii - 

creasing hardness and dryness 4 

the sarcoma, which at the end a; 

ways fell from the body of tl' 
mouse as an ordinary scab. TI 

balance of 10 mice died. 
t 

Interesting is the fact that t 
dessication occurred without 
apparent thermal effect outside, 
inside the mouse's body. Out 'of tlLi 

15 control mice, 13 died and 2 reco'' 

ered although, in the latter one' 
the tumor, growing smaller an: 

smaller, continued to remain so', 

and active until reabsorbed. Di" 

to the war emergency in June, 1941 

the experiments had to be disco,' 
tinued. I 

The author wants to thank D' 
Walter Toscanini and his frien( 
who financed the construction 
the apparatus; Dr. Lenz, forms 
Chief of the Division of Cane 
New York City, who supplied 
mice and the laboratory facilitie l 

Dr. DeGregorio, also former is 

with the Cancer Division, for WI 

continuous interest and present; 
during the performance of the e'i 
periments and Prof. W. C. Balla9 
Jr., of Cornell University who rl. 

vised the present paper. 
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IN 1943, the Signal Corps purchaser 
ten times the dollar value of contl 

munications equipment sold in tlli. 

country in 1940. 
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Ws SHANK EXP N ION.. 

i.. 

The high resistance 

the self -plugging Cherry Rivet is due to the Cherry 

principle of application-shank expansion. 

The stem pulled into shank in the upsetting action, 

forces the sides 

CHERRY RIVETING 
.a0 %, 40 144 ala 

Enlarged section of stem 

expands rivet shank 

fatigue found in 

of the rivet into 

the material that 

is fastened. This, 

for practical purposes, forms a tight, solid rivet that 

stays firm even under excessive strain and vibration. 

No special locking device is required. 

Cherry rivets have, for blind rivets, wide tolerance 

in hole size and grip length. The patented "pull head" 

on the Cherry Rivet stem gives a positive grip for 

the tool, makes it fast and easy to insert, keeps the 

rivet parts correctly assembled at all times. 

CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS, ISSUED AND PENDING 

¡tau ore interested in making tough jobs easier 

0' the Cherry Rivet Handbook. (Ask for A-43.) 

:may point the way to time and money saving 

1'your plant. Address your request to Department 
¿120, Cherry Rivet Company, 231 Winston Street, 
1s Angeles 13, California. 

LOS N G E L E 9, CALIFORÑIA 
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DELICATE radio devices are receiving rigid, com- 
mando conditioning at Pacific Division's Radio 

Development Laboratory. This equipment, too, must 
be ready to take terrific punishment under the worst 
fighting conditions. To make dead sure that it can 
take it, radio apparatus is subjected to long gruelling 
tests on powerful vibrating machines which simulate 
actual airplane engines flying at top speed. Only until 
it can complete these conditioning courses with colors 
flying, is this equipment ready for "combat duty". 

This attention to detail in perfecting lightweight, 
durable and reliable radio equipment has been the aim 
of the Radio Laboratory's engineers, and the products 
they have developed are distinguishing themselves 
under fire as notably as the men who rely on them. 

0 1944. Pacific Division. Bendlx Aviation Corp. 

i aci is Di14,5ion 
-Yendi*! Aviation Corporation 

NORTH HOLLYWOOD, CAL/F. 

Y. b 

lat~pri 

Petroleum 
Research 

(Continued from page 140) 

recently it has been shown that I 

styrene or conjugated diolefins at 
removed, the analysis can be mad 
on the total octane cut (250-29' 
deg F). 

Absorptions in this wavelengt 
region are caused by electron 
transitions related to the resonal 
ing groups within the molecule. I 

aromatic compounds with aliphat 
side chains these resonating grout 
are in the nucleus or ring porti 
of the molecule. Thus, altering ti 
position of the side chain on tai 

ring (o-, m- and p-xylenes) a 

adding side chains (toluene is bed 

zene plus a methyl group) usual; 
causes a marked difference in ti 
ultraviolet absorption spectrut 
But increasing the length of ti 
side chain has less effect upon tir 

spectrum. 
For analysis, a weighted qua,$ 

tity of sample is diluted with a no 

absorbing solvent such as isooctat 
and placed in an absorption cc 

with quartz windows. Ultraviol 
light, preferably from a continuo 
source such as a hydrogen lamp, 
passed through the sample cell, di 

persed by a quartz prism, and ti 
resulting spectrum examined to d 

termine regions of absorption." 
The spectrum may be phot 

graphed, but small ultraviolet moi 

ochromators are available whin 
detect and measure the spectru; 
by means of phototubes. These at 

preferred for routine analysis f 
several reasons. First, photograp 
and all its accompanying equil 

ment and trouble is eliminated. TI 

phototubes measure the intermit 
of the ultraviolet light directl, 
Secondly, once a method is devise 
for a given analysis, it is usuall 
not necessary to examine the who. 

spectrum but merely necessary 
measure the transmission at a fe 
specific wavelengths. The phottnl 

electric instrument may be faster 
in such cases. 

Emission Spectroscopy 

The region from about 10 t 

2,000 Angstroms in the electromai,i 
netic spectrum is not of industrit 
importance at present largely be 

cause of experimental difficulties 
In this region air, quartz, and eve' 
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History of Communications Number Seven of a Series 

EARLY COMMUNICATIONS BY AIR 

SAN 

While electronics use the ether and other media, one of the most speedy 

methods of communications in the early days was through the air by 

carrier pigeon. With a finely printed note fastened to the leg, these birds 
faithfully reached home to bring in the latest news events and stock 

market reports. 

Today news commentary reaches into your homes in a flash of a second 

via electronic voice communications making use of the various types of 

Universal broadcast microphones. This being a modern age, the battle 
front is brought into the homes of the informed peoples of the democ 
racies via military microphones such as those now being manufactured 
by Universal for the Allied Armed Forces. 

< Model 1700-U13, illustrated at left, is but one 

of several military type microphones now avail- 
able to priority users through local radio jobbers. 

UNIVERSAL MICROPHONE COMPANY 
INGLEWOOD, CALIFORNIA 

FRANCISCO 11, CALIFORNIA CANADIAN DIVISION: 560 KING STREET WEST, TORONTO 1, ONTARIO, CANADA 
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- 
HOW , 

we help WICO 

MAKE sAlt1GS. -in 

weight, assembly 
time and costs 

and how we can do it for you, too. 

e 

- 

The piece of paper that improved automotive type magnetos. 

Engineers at Wico Electric Com- 
pany, West Springfield, Mass., con- 
ceived this ingenious part to replace 
a gasket and a metal dustcover on 
one of their automotive type magne- 
tos. Insulating properties of the 
material' eliminate arcing, it is lighter 
than the metal replaced, and it is 
readily formed and punched in two 
fabricating steps, resulting in an ac- 
curate, tough, one-piece component 
for quick assembly. 

Rogers familiarity with fibrous 
materials, dating back to 1832, makes 
Rogers a natural fabricator as well as 
manufacturer of such materials. 
WICO recognized this and had Rogers 
do the job. 

We have many standard dies and 
are equipped to make rectangles, 
squares, rings, discs, etc. from any 
fibrous material you specify, in huge 
quantities - quickly. 

But we are especially interested in 
fabricating your intricate, close -toler- 
ance parts. We are equipped to handle 
them - with an extensive tool and 
die shop, complete testing laboratory 
facilities, and a capable engineering 
staff. 

Ask for samples of Rogers fabrica - 

i 1 

tions, or send blueprints and specifica- 
tions for pricing, or have a Rogers en- 
gineer call on you. Contact the Fabri- 
cating Division, Rogers Paper Manu- 
facturing Co., .107 Mill Street, Man- 
chester, Conn. Telephone: Manchester 
5163 

*Material in this case was Rogers .020" 
KAYGREY, one of many Rogers wet -process, 
laminated cellulose sheet products. Made of 
new cotton fibers and chemically purified wood 
pulp (50% of each), its properties include: 

Specific Gravity 
Tensile, parallel grain-p.s.i. 
Tensile, cross gram-p.s.i. 
Elongation, parallel grain-% 
Elongation, cross gram-%a 
Mullen, lbs. 
Dielectric-VPM 
Tear, parallel grain-gms. 
Tear, cross gram-gins. 
pli 

Typical 
Test Values 

1.35 
14,550 
5,450 

7. 
18 I 

535 
532 

1,239 
1,940 

7.0 

If you should be planning a new material, 
Rogers can, with a total of 25 lbs. of all 
materials involved, produce within 48 hours 
a sample that will duplicate regular production 
runs, and can test all properties. This is pos- 
sible with glass fibers, leather, asphalt, as- 
bestos, lignin, rubber, phenolics, ureas, cork, 
vinsol or any other materials that will go 
through a water process and a papa machine. 

PAPER MANUFACTURING COMPANY 
MANCHESTER, CONNECTICUT 

the gelatin in photographic plat 
absorbs the radiation. Howevu 
the spectrum from 2,000 Angstroi 
through the visible region (rougt 
4,000 to 8,000 A) up to 12,000 An 
stroms can be recorded on phi 
graphic plates. Many years al 
phenomena observed in this regi 
formed the basis for the interpi 
tation of modern atomic theoryj 

Everyone is familiar with t 
rainbow. This visible spectrt 
(the separation of white light it 
its component colors), which in t; 

it 

case of the rainbow is produced 
water droplets in the sky, is me 
readily produced in the laborato 
by means of prisms or finely rul 
gratings. The spectrum also cd 

tains light invisible to the eye. 
One commercial emission specti 

graph, in use in the Socony-Vacup 
laboratories, uses a prism to set 

arate the ultraviolet, visible a 
near infrared (2,000 to 10,000 
into component wavelengths. T' 
prism used most frequently is 
quartz and gives high dispersii 
(wavelength separation) in the i 

traviolet. A glass prism may l; 

substituted for the quartz to ii 

crease the dispersion in the visit 
and near -infrared regions. Sot 
investigators prefer instrumen 
which use finely ruled gratings I' 

the diffracting medium. The di' 
pension of grating instruments do 
not vary with wavelength. 

If an unknown sample is burni1 
and the light given off analyzed Ija, 

a spectrograph, the elements pre 
ent ill the sample can be determine 
Under proper conditions, atoms 
any element will emit characterist 
light. Such light is emitted wht 
the outer electrons of an atom s 
disturbed or made to change el 

ergy levels. The metallic and meta 
loid elements can be readily excitt 
by thermal energy supplied by 
flame, arc, or spark. The no] 

metallic elements are more didicu 
to excite. Spectra or characterist' 
light of the non-metals is usualli' 
excited by ionization in a gaseous 
discharge. 

Industrially, then, emission spe!` 
trography is primarily useful fo 

the exact and infallible identifies 
tion of the metals and metalloid 
(phosphorus, arsenic, antimon, 
and bismuth). It is especially use 

ful in the determination of theii 
elements where they may be presen 
in very low concentrations. Most e 

I; 
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unlimited 

frequeiiëij 
selection 

'°G -,over two critical ranges: 20 to 100 cycles; 4,000 to 10,000 

º t':les with an available boost of 0 to 20 db. 
rm 

tow 
Unlimited frequency selection - an unusual operational 

to -,vantage offered by the equalizer unit of the Fairchild 

d .nplifier-Equalizer - compensates for brilliance -loss at the 

om ,.)wer 33.3 speed and for response -deficiencies of cutterhead, 

°Fe ,sc material, pickup, or speaker by electronically boosting the 

e, 

Igher frequencies from 4,000 on up to 10,000 cycles - with 

d 
'negligible effect on volume and without loss in the bass. 

With a Fairchild Amplifier -Equalizer and two No. 539 

tirchild Recorders, it is possible to record or play back 

intinuously; to make duplicate records; or to "dub" from 

e 

di 

te 

°" 

ful 

°ú 

ti? 

No. 540 AMPLIFIER 
EQUALIZER L,.o 

00/ 
/ / / 

/ 
/ 

/ 

one table to the other. Wherever extreme flexibility, low noise 

level, low distortion, content and fine frequency response are 

professional requirements, the one answer is the Fairchild 

Amplifier -Equalizer. 

All Fairchild sound instruments are built to meet the ex- 

acting professional requirements of the radio and communi- 

cations fields. To electronic skill Fairchild has added the plus 

of exceptional mechanical skill - skill long practised in 

.0002" tolerance production of aerial and gun cameras, and 

aircraft computing gunsights. 

Descriptive and priority data are available. 

AND INSTRUMENT 
CAMERA 
CORPORATION 

SOUND 
EQUIPMENT 

I '18-06 VAN WYCK BOULEVARD, JAMAICA 1, N. Y. New York Office: 475 TENTH AVENUE, NEW YORK 18, N. Y. 

f,. IiOI'ND ElN'IPIiENT-/RF.I`/CIOVIZFD-mPchanieally and PlPetrorrioally-FII/t FINER YF.RFI)R.11AVI'/4 
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HELNORESOLDERING IRONS 

Many of America's most important 
firms in Radio, Electronics, Air- 
craft,Telephone,Communica- 
tions fields are included 
among KELNOR'S 
SATISFIED 
USERS / '. 

5. 

DifficultPlaces Easy to Solder 
with specially designed ... light but 
strong, welded construction, precision 
built KELNORI "Barrel" of KELNOR 
3t/2" long, s/é' diameter. 10" overall 
length. Each of three KELNOR mod. 
e1s...65 watts, 100 watts, 125 watts... 

WEIGHS ONLY 8 OUNCES 

ridficueraged 
KELNOR roc 

ELECTRONIC 
AND RADIO REPAIR FIELDS 
MIDGET RADIOS: In cramped space KELNOR effectively 
reaches condensers and wiring without danger of burning 
insulation. Connections at bottom of coils can be soldered 
from the top, eliminating possibility of melting wax, espe 
cially important in the case of oscillator coil. 

CHASSIS WORK: KELNOR can be dipped into chassis 
and turned up at any angle, making those awkward connec 
tions without striking edge of chassis. No need to remove 
top wiring or condensers. 

RELAY RACKS: Joints can be soldered from side or back 
without loosening mounting bolts. KELNOR can reach over 
top of relay. 

APPROVED BY UNDERWRITERS LABORATORIES 
Order from your JOBBER. For more facts, prices, write Nat'l 
Sales Agent, Wm. Weston & Co., 550 Page, San Francisco 17 

OR 

M 0011 t, 31111101 MI MOM a, 10011 TOPS 

PATENTS 
GRANTED & 

APPLIED 
FOR 

Special KELNOR Alloy 
Extendable, Corrosive. 

Resistant Tip 
runs completely through center of 
barrel. Tip con be extended 31/2" 
to reach out-of -thewoy placer. 

t 1 

PENCIL TIP 
(3/16-x51/4") for Wire Soldering 

<1-1 
PYRAMID TIP 
(s/a"dio. headl for Plate Soldering 

KELNOR MANUFACTURING' COMPANY gfTICE3x CENTRAL TOWER, SAN FRANCISCO 3 

For Positive Operation of Électrical Brushes and Contacts 

USE SILVER GRAPHALLOY 
Silver Graphalloy works in extremes of 
heat and cold. It is a molded graphite 
impregnated with pure silver, a highly - 
efficient conductor that is self-lubricat- 

//% ing and extremely 
durable. Used in --- gun fire control, ra- 
dar, slip -ring, instru- 
ment applications, 
and many others. 

-.11 ;MIT 
5bF-r ~ 

Silver Graphalloy brushes have high cur- 
rent capacity, low contact drop, and low 
electrical noise. Silver Graphalloy contacts 
have low contact resistance and will not 
weld when subjected to surge currents. 

Silver Graphalloy is furnished silverplated 
for soldering to springs or holders. 

Investigate the superior qualities of Silver 
Graphalloy. Make it a silver job. 

pLW 
AYS 

Sek. 

GRAPHITE METALLIZING CORPORATION 
YONKERS, NEW YORK TRADE 

- rr 

MARK 

SLIP -RING AND COMMUTATOR BRUSHES AND STATIONARY CONTACTS 

the metallic elements can be posi- 
tively and readily detected whets 
present at only a few parts per mil. 
lion of the total sample. Element, 
which are difficult to identify 
uniquely by chemical means, as fol 
example the alkali elements, ad 
easily distinguished spectographil 
tally.' It has been stated that nc 
metal has ever been made so purE 
that the spectrograph could not 
find impurities present. 

i Quantitative analyses for the 
metals and metalloids can be madel 
by spectrographic methods"'16.1° 
The sample is burned, the spectrum I, 

recorded, and the photograph de., 
veloped under rigorously controlled 
conditions. The optical density of 

hichosen lines is measured on a mi- 
crophotometer and compared wit 
those from known samples of ap-1 

proximately the same composition.' 
To summarize, if samples are of. 

a kind that must be burned in a di- 
rect -current arc, then the quantita- 1 

tive accuracy will probably not ex, 
ceed ±10 percent of the amount of o 

the element present. For example, 
if magnesium were present in a 
clay catalyst at 10 percent, spectro- 
graphic methods would report it' ' 

as 10 ± 1 percent at best. However, 
if it were present at 0.01 percent it ' 

might be reported as 0.010 t 0.001 
percent. 

Quantitative spectrographic meth- 
ods are especially useful to deter- 
mine metallic elements in low con-' T 

centration, where the accuracy of 
the spectrographic method usually 
exceeds other analytical methods. 
If a large number of analyses of a 
given kind are to be made, then 
spectrographic methods are rapid 
and time saving. 

Certain metallurgical analyses 
are made spectrographically 
wherein the sample is burned in a 

carefully controlled spark source. 
The analytical results often equal, 
or are better than, those obtained 
by wet chemical methods and the 
time saved by the spectrographic 
method is almost unbelievable. Al- , 
lay steels have been analyzed to de- 
termine the concentration of some 
six elements and the results re- 
ported within a quarter of an hour 
after the sample is received. 

Pr 

5 

op 

T 

X -Ray Diffraction 
X-ray ' diffraction provides a I 

means for the unique identification 
of crystalline materials. Just as a 
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113 1 
at TIHIS unretouched photomicrograph,. approximately 
IM 50 times actual size, shows pretty clearly what we 
aot ,ean by the value of experience, when it comes to the 
or aking of electrical instruments and testing equipment. 

in 

Pivots play an important part in determining an in- 
dri Irument's life. and accuracy. In the Simpson -made pivot 

,irterz 

p>'ove, you have what is truly a masterpiece of its kind. 
. perfect in contour ... all surfaces brilliantly pol- 

at'' 
hed to prevent rusting ... rounded end properly cor- 
lated with radius of jewel to minimize friction and 

IDe'ithstand vibration and shock ... heat -treated for an 

deter 

usual combination of strength and hardness. 

ro,i The obvious explanation for. this excellence rests in 
5(i ie fact that Simpson employs some processes others do 
ual )t, and safeguards every step of manufacture by the 
hod; nest and most complete control modern science cart 

of rovide. But in the final analysis, it is only Simpson's 
tha nag experience which makes such a pivot possible. 

roP1 That experience reaches back more than 30 years. 
rom it has come new shortcuts in manufacture, new 

15':4 finements in design, which today permit Simpson to 
4iake "instruments that stay accurate" in greater volume 
1p1. tan ever before. From this long specialization has come 
II o a sound basis for further advance; in your postwar 

impson Instruments you will see still more forcefully 
Id' :le value of this experience. 

SIMPSON ELECTRIC CO. 

ti l 

5200-5218 Kinzie St., Chicago 44, III. 

INSTRUMENTS THAT STAY ACCURATE 

Buy War Bonds and Stamps for Victory 
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DIAL LIGHT ASSEMBLIES WITH 

NON -SHORTING TERMINALS 

DRAKE NO. 500 and No. 700 
Series Dial Light Assemblies 

are made with insulated lead wire 
of any length from 21" to 4 feet. 
These are underwriters approved, 
non -shorting assemblies . . . the 
No. 500 for AC -DC, the No. 700 
for AC Receivers. All other 
Drake Assemblies are also 
sturdily built for long depend- 
able service, and can be equipped 
with special non -shorting ter- 
minals on request. As world's 
largest exclusive producer of Dial 
and Jewel Light Assemblies, quick 
shipments in any quantity are 
assured. Do you have our newest 
catalog? 

108AE% 408AE 

Min. Screw Cand.-Screw 

'1[ 208AE 6141 -AH 108A 
Min. Bay S. C. Cand. Min. Bay. 

Bay. 

PILOT LIGHT ASSEMBLIES 

KEMANUFACTUR-ING CO. 
17.13 WEST HUB -BARD ST., CHICAGO 22, U.S.A. 

Naw , daihf 
Kí1.e "auPll i / ri 

.^ 1\ y 

0.14111d°1. 

., ", i+! 
Ud 

,,rti i /7)i, ' Ih 1 F N. I_.,a ir 
5 ".``.66 ,iI ' , 

1 

WIRE COMPANY, INC. 

15 Park Row. New York City, New York 

human fingerprint serves to iden- 
tify a particular person, an x-ray 
diffraction pattern is a fingerprint 
of a crystalline material. This is 
possible because the distance be- 
tween the atomic building blocks in 
crystalline materials is of the same 
order of magnitude as the distance 
between wave crests in an x-ray 
beam. Thus the atomic building 

' 

blocks can act as diffraction centers 
and the crystalline material as a 
diffraction grating for an x-ray 
beam. 

Specific examples of the use of 
x-ray diffraction in a petroleum 
laboratory include the identifica- 
tion of inorganic deposits found on 

valves, bearings, oil filters and other 
engine parts. Approximately 95 

percent of the inorganic materials 
encountered will yield an x-ray dif- 
fraction pattern by means of which 
it may be possible to identify them. 
Other industries find the x-ray 
method extremely valuable in deter- 
mining the structure of metals and 
alloys. 

Electron Diffraction 

The electron diffraction method 
as applied to industrial petroleum 
problems is very similar to the 
x-ray diffraction method. As the l, 

name implies, electron waves are 
diffracted rather than x-rays. Elec- 
tron waves are slightly shorter in 

wavelength than x-rays but, unlike 
electromagnetic radiation of sim- 
ilar wavelength, electron waves do 

not have the intense penetrating 
power of x-rays or gamma rays. 
Electron diffraction supplements 
x-ray diffraction when it is desired 
to study surface phenomena which 
may be too thin to be detected by 

means of x-ray diffraction. 

Electron Microscopy 

In the past several years electron 
microscopes have become available 
which make it possible to see ob- 

jects far smaller than can be re- 

solved in ordinary microscopy. In 

electron micrography, electron 
waves travel similarly to light rays 
in an ordinary microscope except 
that in place of glass or quartz 
lenses the electron microscope sub- 
stitutes electrostatic or magnetic 
fields. The maximum resolution 
possible at present probably does 
not exceed 0.01 microns (0.000,001 
cm or 100 A). However, another 
feature of the electron microscope 
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A Habit With Us.-- 
H;ERMETICALLY- SEALED 

ETCHED 
The engineers of the James Knights Company 

pioneered in- the development' and manufacture of 
Etched quartz crystals. For 'some time now, we have 

been supplying: quantities of these definitely better 
type crystals ,in hermetically sealed 'holders. 

James Knights Etched Crystals are available to improve 
the performance .ef your equipment. Catalog onrequest. 

BUY WAR.BONDS FOR ViCTO'RY! 

The JAMES KNIGHTS Co. 
SANDWICH, ILLINOIS_ 

C IR lY S TA IL S IF .® 1Rt 'lI' 1H1 IE cC 111 II 'li' II cC A\ IL 

.ECTRONICS - September 1944 315 



LUXTRON* 
PHOTOCELL'S.' 

Offer Circuit 
Simplicity 

and Long Life 

PLUG-IN CONTACT 
¡s only one of a series 

of mounting types a- 

vailable in all shapes 

. and sizes. 

The ability of 'Luxtron'' Photo- 
cells to operate instruments and 
instrument relbys, without am- 
plificátioñ removes the hazards 
of complex circuits. This fact 
alone recommends heir, opplica- 
fion to precision control pro- 
blems. Using Luxtron ' cells also' 
makes for lighter and less bulky 
equipment. . 

Their exceptional resistance tó' 
vibration, shock and general 
mechanical violence assures long 
service and unusual adherence to . original calibration. 

Enaineerinp inquiries al- 
ways welcome. 
Full dóta sent on request. 

"Reg. U. S: Pat. Off. 

B R AD.LE.Y 
LABORATORIES, INC. 
82 Meadow Street. New Haven 10. Conn 

which is very important is the re- 
markable depth of focus found in 

electron micrographs, which thus 
reveal more detail than could .be 

seen heretofore under similar mag- 
nification by other methods. 

X -Ray Microradiography 

A relatively little known but po- 

tentially useful technique is that of 
x-ray microradiography. Dlicrora- 
diographs of thin sections of any 
material may be obtained using 
techniques similar to that of in- 
specting castings, welds, etc. except 
that the specimen is very thin and 
the film is capable of extreme en- 
largement. The pictures obtained 
are truly microradiographs, for the 
original is usually inch or less in 

diameter and sections of this are 
then enlarged about 300 times. 

This microradiographic technique 
supplements the optical microscope 
in metallurgical and other indus- 
trial applications, with several ad- 
vantages; it gives a three-dimen- 
sional view of the specimen; does 
not depend on differential action 
of etchants but only on the varia- 
tions in absorbing power of consti- 
tuents, including internal voids and 
cracks; requires no special polish- 
ing of the specimen; and can be in- 
controvertibly interpreted. The 

BRITISH RADAR 

4,' 

t- I 

Somewhere in England. Craftswoman 
Doris Birt overhauls part of a radio - 
location receiver for the AA Command 

f 

COPROX 
RECTIFIERS 

Offer Leads at 

any Angle to. 

Mounting Lugs 

"COPROX" MODEL 
CX-2E2D4, double 
half -wave rectifier rat- 

ed up to 4.5 volts 

A.C., 3.0 volts D.C., 

2.5. milliamperes D.C. 

Great latitude in mounting' "Co - 
pros" (copper oxide) rectifiers is 
afforded by the unique -Mounting 
lug and the fact that lead; 'may 
be ordered at tiny'required angle 
to the lug. : 

Lead wires are pre -soldered; to 
prevent overheating in. assembly. 
Gold -coated "pellets" retard ag- 
ing. Low forward resistance; high 
leakage resistance. Conservative 
ratings and high testing standards.' 

Write for full technical 
data on all "Copro>,"' 
models. 

BRADLEY 
LABORATORIES,. INC. 
82 Meadow Street. New Haven 10. Conn 
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For Example KARP was assigned the task of converting 

from cast aluminum to sheet steel a junction box in which are connected 

all wires operating an anti-aircraft searchlight. These are the results: 

Manufacturing ... Conservation . 
a sheet metal product was produced 

with standard equipment without 

any special dies. 

critical material and vital machine 
tool time were saved, with no loss in 
the -efficiency of the unit. 

Quality Savings . 
the KARP-produced junction box has in production costs and actual man 

greater strength, is lighter in weight, hours, in addition to speeding up 

and is better looking. deliveries. 

If it's in sheet metal, KARP can make it. The scope of KARP's 

service can be fully appreciated only when you see KARP 

on your production problem. 

ARTISANS CABINETS 

IN á; CHASSIS 

RACKS 

METAL - 

CO., 
PANELS 

124 30th STREET BROOKLYN 31, N. Y. 

Wastepaper is America's No. I Critical Material ... Save Every Scrap 
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You'll Like These 
Heavily Silver Plated 

TURRET LUGS 
FIRST-they're easy to use. just 
swage then to the board, and in 
a jiffy you have good firm Turret 
Terminals. 

SECOND-they're convenient to 
solder to and provide perfect con- 
tact. Sufficient metal is used in the 
Lugs to give them strength, but 
not enough to draw heat which 
would increase soldering time. 

THIRD-they're readily available. 
Turret Lugs to meet a wide range 
of terminal board thicknesses are 
in stock. 

Write, phone or wire orders to 

CAMBRIDGE 74,totiowic CORP. 

439 CONCORD AVE., CAMBRIDGE 38, MASS. 

TRANSFORMERS 
and COILS 

Standard and CUSTOM CONSTRUCTION 

to meet all specifications 

X00 

~100:P's 
.+ J - 

'-----_ 

Prompt ® - engineering service 
always available 

HERCULES ELECTRIC & MFG. CO. 
INCORPORATED 

2416 ATLANTIC AVENUE * BROOKLYN 33, N. Y. 

DC and AC WELDERS TRANSFORMERS MAGNETIC CLAMPS SOLENOIDS RIVET HEATERS 

SPOT WELDERS FLUORESCENT BALLASTS SPECIAL CONTROLS 

major difficulty lies in obtaining a 
specimen section 0.010 inch or less 
in thickness from the material to 
be inspected. 

REFERENCES 

(1) Radio Power for Processing Chemical 
'Materials, Ind. Eng. Chem., 36, p. 440-7 
194-1. 

(2) Planning Tomorrow's Electronic 
Highways, General Electric Review, 47, p 
15-21, 1944. 

(3) Mass Spectrometer Aids liesearch. 
ELECTRONICS, p. 120-4, Nov. 1943. 

(4) Mass Spectrometer as an Analytical 
Tool, Ind. Eng. Ohem., Anal. Ed., IS, p, 
541-8, 1943. 

(5) The Raman Effect, Rev. Modrrn 
Phys., 15, p. 111-73, 1943. 

(6) Identification of Paraffins, Analysis' 
of Paraffinic Mixtures by Means of Unman 
Spectra, Ind. Eng. Client., Anal. Ed., 12, 
p. 191-4, 1940. 

(7) Photoelectric Detection and Inten- 
sity Measurement in Raman Spectra, J. Op- 
tical Soc. Ave., 32, p. 390-6, 1942. 

(8) Barnes, Gore, Liddel and NN illiams,l 
"Infrared Spectroscopy", Reinhold Publish.' 
ing N. Y., 1944. (9) Synthetic Rubber, A Spectroscopi, 
Method for Analysis and Control, Ind. Sag 
Chem., Anal. Ed.. 15, p. 83-90, 1943. 

(10) A Spectrophotometric Method for 
the Analysis of Multicomponent Mixtures 
and Its Infrared Application, J. Applied J% 
Physics, 14, p. 418-28. 1943. Fr 

(11) The Ultraviolet Absorption Spectra; 
of Aromatic Hydrocarbons, Chem. Rer., 32,' 
p. 1-47, 1943. ltr 

(12) Drying Oils and Resins, Ultraviolett; 
Absorption Study of Esters of the Acids of 
Drying Oils, Ind. Eng. Chem., 32, P. 963.21 
19411. 

(13.) A Quartz Photoelectric Spectro-i 
photometer, J. Optical Soc. Am., 31, p. 682.. 
9, 1941. 

(14) Brode, W. R., "Chemical Spectro- 
scopy." John Wiley & Sons, N. Y., Second 
Edition 1943. 

(15) Gibh, Jr., T. R. P., "Optical Methudd1 
of Chemical .tnalysis," McGraw -hill, N. Y. 
1942. 

116) Sawyer, R. A., "Experimental Spe 
tro..copy," Prentice -Hall, N. Y.. 1944. 

117) Clark, G. L., "tpplied X-rays,' I 

McGraw-Hill, N. Y., 3rd edition, 1940. 
(18) Symposium on Optical Methods fo 

the Study of Molecular Structure, X-ray 
Diffraction Method, J. Optical Soc. Am. , 

30. p. 369-73. 1940. 
(19) Technique and Applications of In. 

dustrial Microradiography, Ind. Eng. Chem., 
Anal. lId., 14. p. 676-83, 1942. 

(20) The Electron Microscope, 1. Prin. 
ciples; Petroleum, London 7, p. 41. 1944.1 

(21) Bibliography of Electron Micro- 
scopy, J. Applied Physics, 14, p. 522-35, 
19tá. I 

(22) Electron Microscopy in Chemis-try, 
Ind. Eng. Chem., 35, p. 450-8. 1943. 

RAF RADIOMEN 

1 - I 4 

tb. ': . 

.111 

: 1 

I 

r 

:72:; , .. t 

I -- 

Separate cubicles simulate the radio 
room of a plane and help train RAF 
signal cadets to find troubles in radio 
equipment under crowded conditions 
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The blistering heat and humidity of the tropics is but 

one of the many conditions that must be provided for 

in the manufacture of Electronic Tubes. The cement 

used to secure the bases to the glass must not loosen 

under the high temperatures and humidity. This is 

why the Army and Navy insist on a rigid "torsion -test" 

of all bases and top caps. 

A tough test ... sure it's tough .. 

The importance of the resistance of the cement, to 

heat and humidity, has always been recognized by 

Tung -Sol quality control engineers. Before the war, 

THE "TORSION -TEST" FOR SECURITY OF BASES 

The tube is subjected to 
tropic -like heat and hu- 
midity for Is hours, 
then room temperature 
for one hour. It is then 
inserted in a swivel base 
with a weighted arm. 
The tube must with- 
stand this terrific twist- 
ing strain without the base becoming loose from the glass. 

Tung -Sol Tubes were giving 
satisfactory service in all parts 
of the world. 

Many new types of tubes for 
sending, receiving and amplifying have been devel- 
oped that will be available to civilians. War has proved 
the dependability and efficiency of TUNG-SOL Elec- 

tronic Tubes. While present facilities are now devoted 
entirely to war work, our engineers are interested in 

your plans for post-war products that will use 
Electronic Tubes. 

TUNG SOL 
ELECTRONIC TUBES 

AR -= 

gInvr, 
TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY 

ISO MANUFACTURERS OF MINIATURE INCANDESCENT LAMPS, ALL -GLASS SEALED BEAM HEADLIGHT LAMPS AND CURRENT INTERMITTORS 
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WE CAN Send For This 

BEL PY; FREE@ 
YOU 

WITH YOUR 
PRIORITY 

REQUIREMENTS 
for 

RADIO 
PARTS 

TUBES 

ELECTRONIC' 
EQUIPMENT 

llgsff 

* 10,000 Items in Stock 

* Fast Delivery Assured 

* 22 Years' Experience 

800 Page 
Catalog 
* CI 

A Complete 
Source of Supply 

for 
Everything 

in the 

RADIO -ELECTRONIC 

INDUSTRY 

Available free of 
charge to authorized 
purchasing agents and 
engineers who write on 
company stationery. 
Address Box E. S. 

FOR PROMPT SERVICE 
Telephone BArclay 7-1840 

& ELECTRONICS CO. 
212 IFULTONt ST. NEW 'YORK 7 

HI 
HYs, 

4.4y MID 
DX 

,'"/, %i 

During peacetime, as the World's largest loop 
aerial manufacturers, our job was to build the 
highest "Q" loop for every size and kind of 
radio receiver. If you make midgets you get 
the same DX Isoso-loop quality that goes into 
the large consoles. All of our present day 
efforts are devoted to making DX Xtals but we 
would like to discuss your post war receiver 
plans with you. 

L)% CRYSTAL co. DX 
GENERAL OFFICES: 1200 N. CLAREMONT AVE., CHICAGO'22, ILL., U.S.A. 'the heart e1 good hanunin.i 

mac v Y... 

Vacuum 
Capacitors 

(Continued from page 127) 

air device, with a low -frequency cal 
I 

pacitance of 100 µµf may exhibit J 

rise in effective capacitance of about' 
30 percent at 50 Mc.' For a giver 
capacitance and voltage rating, r 

vacuum capacitor is much smaller 
in size than an air unit and has fat 
less self-inductance. Therefore, 
net change of capacitance with frei 
quency-even at very high f 
quencies-is very slight. 

Effects of humidity and fungus, 
growths are critical in tropical r 

gions. Plates of variable air ca. 

pacitors often require daily clean. 
ing for removal of corrosion and' 
fungus both of which can cause 
transmitter failure. Some types o 

fungi secrete a corrosive fluid 
which not only attacks metal, bu 
also unglazed ceramics and most 
other types of insulating materials 
The vacuum capacitor may eventu- 
ally find wide application in tropi 
cal climates because it requires . 

minimum of maintenance. 

Vacuum Capacitor Applications 

Vacuum capacitors are particu-, 
larly suitable for transmitter tank 
applications where high voltages 
are involved and where space is a 

a premium. Resonant frequency of 

the tank circuit can be varied in the 
inductive component. 

Where a short transmitting an- 
tenna is used at medium or high 
power input, the vacuum capacitor 
can be employed to good advantage] 
for antenna coupling, because oíl 
the unusually large rf potential de -I 
veloped. Series -parallel combina- 
tions make up an unusually com- 
pact, stable capacitor bank where 
high potentials are involved. 

In aircraft equipment, vibration - 
proof construction, small size and 
stable voltage ratings are a consid- 
erable asset. This type of capacitor 
may also be of value in uhf instal- 
lations where precise, unchanging . 

capacitance is essential. They may (I 

find furtherapplication in many 
kinds of precision apparatus, in 
which frequency stability is par- 
ticularly important. 

Pressurizing With Gas 

Gas -filled capacitors, feature 
high voltage ratings by utilizing 
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To meet your most exacting requirements . 

ATTENUATORS by TECH LABS ::. 
_-_ _-_ _ _ ". 
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o, TYPE 700 Attenuators embody all improvements 
made during the war on our former Type 95 units. 

These improvements include silver contacts; im- 

proved die cast detent housing and detent gear 
which will stand up for a half million revolutions and 

more; special wiper springs of stainless silver which 

keep contacts clean and eliminate the necessity of 
periodic cleaning, and also greatly improves the 

noise level. In addition, the rotor hub is pinned to 
the shaft, preventing unauthorized tampering and 

keeping the wiper springs in perfect adjustment. 

Write for Bulletin No. 431. 

r 

't' 

These units can also be furnished as Ladders, Potentiometers, Dual Potentiometers and Tandem units. 

ti____rl____I_1111M_NM -_.__.,,_._ Its _,1i_ r . 

p5 
':::::::::.::: 
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1 2- 3. 

TYPE 600 Midget Attenuators represent a 

crystallization of all the improvements and experi- 

ments made during the war. These units also have 

silver contacts and special silver alloy wiping 

springs which stay bright and clean and reduce 

maintenance and noise level. The hubs are also 

pinned to the shaft and all other parts are as 

rugged and mechanically perfect as is possible 

in' this small size. Write for Bulletin No. 431. 

.CONSULTATION SERVICE..:. 

You are, invited to consult with our 

Engineering Départrnent on your 

"specialdesign" problems. 

. ... :r 
. : 

K ... .e 

. o 

. 
...' . ,w, ' Y.11lt. + 

...a..m... r.. M M w J..l 
r;'1¡1:,":3. 1...... em u. 

gi, yw:A. { a J M Z .. _ .. ~ PATS. APP. FOR 

TECH LAB:: MICROHMMETER . . 

gives direct and instantaneous readings of resistance values - 

dowñ to 5 microhms and up to 1,000,000 megohms. Furnished 
in two models. Accuracy in all measurements to better than 2%,.- ' 

Entirely AC operafed. Write for Bulletin No. 432.. . 

7,. '.114,1OLN:ST,REET£,JERSEY 

MANUFACTURERS OF PRECISION ELECTRICAL RESISTANCE INSTRUMENTS 

iLECTRONICS - September 1944 321 - 



Stymied 

Why ot 

...ii2ve3EigaEe 

2 ?. 

r 4,; /! r 514 
á 

If you're looking for a finely -grained rugged ceramic that has the 
toughness that permits machining and threading to close tolerances, 
look no further. STAR STEATITE also has great resistance to ther- 
mal shock and arcing. For your after -the -war requirements, find out 
about STAR STEATITE NOW. 
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PORCE COMPANY 
ELECTRONICS DEPT., TRENTON 9, NEW JERSEY 
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Manufacturing' Janette 
556.5581V. Monroe St. Chi.cacjo, ILL: 

L 

,...-c. 
)r M7 I .. 

JANETTE CONVERTERS ore specially designed for use with 
A.C. apparatus used in marine service. Electronic devices used 
on ships, shore stations, as well as for domestic applications, 
can be operated from a D.C. power supply, by using reliable 
Janette converters. Better deliveries con be made on 150, 300 and 500 voltompere, IIS volts D.C. to I phase, 60 cycle 110 volts A.C. rating, than for converters of other capacities or voltages. 

ASK FOR BULLETIN 13-25. 
Wherever there are ships, you will find Janette converters. 

1 

ilnierican 
BeauI 

r , , part, such as heating 
- i element, easily remov- 

able and replaceable. 

'1 In 5 sizes, from 50 1 

. 

uffigtru watts to 550 watts. 

1. 1 

. ELECTRIC 
SOLDERING 

IRONS 
are sturdily built for 

the hard usage of in- 

dustrial service. Have 

plug type tips and are 

constructed on the unit 

system with each vital 

TEMPERATURE 

REGULATING 

STAND 
This is a thermostatically con- 

trolled device for the reg 
ulation of the temperature 
of an electric soldering iron. 

When placed on and con- 

nected to this stand, iron 

may be maintained at work- 
ing temperature or through 

adjustment on bottom of 
stand at low or warm 

; temperatures. 

For further information or 
descriptive literature, write 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 
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I. C. E. 250th I. C. E. 100th 

,the Symbol °{ 
...the manufacturing 

PREC 

MORE DEPENDABLE TUBE PERFORMANCE 

"Precision" is something more than a 
motto at I. C. E. "Precision" I. C. E. tubes 
must be right... consistently right... 
long-lived and dependable. I. C. E. engi- 
neers dónt believe in "good enough"... 
they're constantly searching ... experi- 
menting ... striving for even better tube 
performance. 

Right now the war effort is claiming 
most of our production facilities ... but 
we do have a limited number of precision - 
engineered electronic tubes, ready for 
delivery. Whether your problem be radio 
transmitting or industrial application... 
we invite your inquiries. 

ELECTRONIC TUBES 

INDUSTRIAL & COMMERCIAL ELECTRONICS 
BELMONT, CALIFORNIA 
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In Endless Variety 

for Emergency Shipment to Industry 

For want of a Switch, many 
days could be lost! And when 
it's vital war work that is de- 
layed, that Switch assumes tre- 
mendous importance. Now, war 
industries can get quantities of 
Switches of many different 
kinds, with amazing speed and 
efficiency. W -J has organized a 

National Industrial Emergency 
Service which delivers Switches 
and thousands of other Radio 
and Electronic Items with speed 
heretofore considered impossi- 
ble. Oversized, over -diversified 
stocks, expert technicians, 
unique streamlined methods ... 
every facility is employed to 
help keep your work on sched- 
ule. Send us a test order, or 
ask for all the facts NOW! 

'F/erito49a4llsafip 

WALKER-JIMIESON, INC. 
311 S. Western Ave., Chicago 12,111. 

PHONE: CANAL 2525 

certain desirable properties of gas 
dielectrics. 

Where an electrostatic field exists 
between two electrodes in a gas, the 
voltage gradients are not distrib- 
uted evenly. There is no constant 
proportion between current and 
field strength, as in metals. There- 
fore, a gas is not referred to as hav- 
ing resistance. The discharge of 
electricity in gases is extremely 
complex, and is dependent on many 
factors, one of these being density 
of the gas. 

Referring back to Fig. 1, we find 
that after the pressure is raised 
above minimum sparking potential 
of any given gas, for a given elec- 
trode spacing, the sparkover volt- 
age increases in approximate pro- 
portion to the pressure. Pressures 
of the order of 350 lb per sq in. 
will decrease the mean free electron 
path to a great extent, as demon- 
strated by Fig. 3, so that an elec- 
tron moving from one plate toward 
the other would undergo a huge 
number of collisions. This mini- 
mizes the tendency toward ioniza- 
tion. Field strength necessary to 
produce an electrical discharge be- 
comes proportionately high, impart- 
ing to the pressure capacitor a 
large flashover rating. Other fea- 
tures are rugged construction, very 
low losses, low temperature coeffi- 
cient, stable dielectric constant, 
variable capacitance, and provision 
for external flash -over. 

Rigid mechanical construction of 
the pressure capacitor is a consid- 
erable asset. The gas -filled cham- 
ber is usually of aluminum or cop- 
per -plated steel while the actual ca- 
pacitor elements have sturdy, pre- 
cision -made plates, with edges ac- 
curately rounded to increase break- 
down potential and eliminate co- 
rona. 

Variable Models 

Some models are of the variable 
type, where the capacitance can be 
changed while in operation from 
about 40 percent to maximum rat- 
ing. The rotor shaft is brought out 
through special pressure seals. A 
worm gear is utilized to give ratios 
from 15 -to -1 up to 900 -to -1. These 
units can be supplied with motor - 
driven remote control, including 
automatic stops, so that pressing a 
button provides a quick and ac- 
curate change of value. 

Fixed units can be set at the fac- 

SpECIpLTIES 
TO YOUR ORUEII1I 

Insulators ... Can- Liners ... 
Condenser -Boxes... Gaskets .. . 

and other Specialties, made 
to your Blueprint Specifications. 
from Fish Paper, Varnished 
Paper, or Special ACME Treated 
Stocks. 

raecri.V.s 
pqPEH BOXES 
(-0,1t£, PROTECT 

Plain or Printed. U. S. War 
Packaging' Specifications 
accurately followed. 

RUSH DELIVERIES 

PRIORITY SOBS 

Our sample department will 
analyze and solve your Carton 
problems. Consult us. Write. 

ACME FOLDING BOX CO. INC. 

Established 1914 
141 E. 25th St., New York 10, N. Y. 

Phone-MUrray Hill 4-7520 
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"How'm I doing?" 

and Telechron tells him 

Synchronous, self-starting Telechron motors 
provide a written record of blind "flights" 
made in the Link Trainer-the "plane" used 
to teach pilots to fly on instruments. 

Two of these strong but sensitive little motors 
drive the recorder on the instructor's desk. 
Another powers the wind drift mechanism. The 
smooth, constant -speed Telechron motors auto- 
matically write for pilot and instructor accu- 

rate charts of flight performance. 
Charting the course of the fledgling flier, 

controlling processes in the refinery making his 
high-octane gasoline-you'll find Telechron 
motors in all kinds of timing, controlling and 
recording jobs, speeding the war effort. 

. '- 
^ ^--. 4 

^ \"` ..i 

11Lmr,. 

The 

heart 

of 

E the 

installation 

Adaptable and dependable, these motors are 
available in 'sizes from 12 to 250 volts for all 
commercial frequencies-and from 1 to 1800 
rpm. Their industrial applications include: 

Timing 
Controlling 
Metering 
Recording 
Switching 

Cycling operations 
Signaling 
Fixed process 

controlling 

Measuring 
Gaging 
Regulation 
Communications 

We have been supplying industry with self- 
starting, synchronous motors for all kinds of 
timing, recording and control jobs for 25 years. 
Our experience is at your service. Just write 
Motor Advisory Service, Dept. C. 

PEG U S. PAT. OFF 

i WARREN TELECHRON COMPANY, ASHLAND, MASSACHUSETTS 

MAKERS OF TELECHRON ELECTRIC CLOCKS AND SYNCHRONOUS, ELECTRIC MOTORS 
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To insure constant frequency and high activity, Crystals 
must be cut at the correct angles to the crystallographic 
axes. That's why C.T.C. Crystals are X-RAY ORIENTED. 
This process predetermines the axes of the Crystals, making 
it possible to cut each slice with extreme accuracy. 

Next time you need Crystals send your specifications to 
us. You'll find C.T.C.'s "correctly cut" Crystals will meet 
your most exacting standards of quality and performance. 

For delivery estimates, quotations, etc., get in touch with 

CAMBRIDGE 74,10-timlc CORPORATION 

439 CONCORD AVE. CAMBRIDGE 38, MASS. 
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Transformers 
for Combat 

r s _4, 
\tF IT 
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In Active Service 
Over the Entire Globe 

DINION COIL COMPANY 
CALEDONIA, N. Y. 

%k.s/cectiox 
-oylrc. .catc:oh 

N/ it``L DO ALL // 7,61¿ 
. . ,.. , 

f 

_ 

/ 

A complete inspection departme i 

on wheels, to check parts right 
the machine or bench. Errors ct 

caught where they start and hu 

dreds of dollars in wasted ry I 

hours and material are saved. ' 

The Unit consists of an 83 -pies, 

set of DoAll Gage Blocks, 20 au 
iliary instruments, surface plat, 
Metron Comparator Gage, a fil 

for records, desk space and collai 
sible seat. Occupies only 24 x 4;1 

floor space. 

DoALL 
GAGE 
BLOCKS. 

Vfft;t9 a 94e -at 14 90 

These 83 little jewels of industi l 

can turn an ordinary machir 
shop into a manufacturer of pre 
sion parts accurate to with! 

x-.000002" (2 millionths of an inch' 

Decide right now to make your ftl 

cilities more valuable to our we 

effort and for later peaceti 
needs. 

Send for 64 -page Handbook on the modern 
use and core of Gage Blocks. It's free. 

Contour Sawing SoPe, tied fdr I 

Salve Geeslin ,nJle Sped 

CONTINENTAL MACHINES, INC' 
Manufacturen el DoAll Contour Machines and 

Surface Grinders. Offices In Principal Cities 

1366 S. Washington Ave., Minneapolis 4, Mimi 
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THE amount of power that transmitting 

and rectifying tubes will safely handle de- 

pends, in a large degree, upon the ability 

of their anodes to dissipate the heat of opera- 

tion. SPEER Graphite Anodes have high 

radiating emissivity coupled with extremely 

high thermal conductivity . . . operate at 

lower temperatures. 

Quicker diffusion and more uniform dis- 

tribution of heat in these anodes prevent hot 

spots that cause warping and shrinkage of 

the anode material ... minimize possibilities 

of strains, cracks and electrolysis . . . keep 

associated tube parts cooler . . . reduces 

primary and secondary emissivity from grids 

and supports . . . greatly lessen possibility 

of tube damage from severe overloads .. . 

permit successful operation at higher fre- 

quencies . 

Because of their greater heat dissipating 

value, Speer Graphite Anodes make possible 

greater uniformity in tube manufacture and 

performance. 

° 
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DO YOU KNOW? 
SPEER GRAPHITE ANODES 

Increase allowable plate power dissipation. 

Lower temperatures of associated tube 

parts. 
Withstand severe overloads. 

Defy warping. 
Prevent hot spots or fused holes. 

Minimize bulb darkening and insulator 
leakage. 
Improve degassing qualities. 
Decrease gas troubles. 
Enhance tube appearance. 
Provide precise anode dimensions. 

Produce uniform tube characteristics. 
Retain original dimensions in service. 

Maintain normal tube characteristics. 
Allow wide latitude of anode design. 

421- 

SPEER 
. CARBON COMPANY 

ST. MARYS, PA. 
CHICAGO CLEVELAND DETROIT 

MILWAUKEE NEW YORK PITTSBURGH 
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DO YOUR 

POST-WAR 
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FOR PRECI- 
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THIS 
I 

GUIDE -BOOK CAN HELP 

YOU ... SEND FOR IT TODAY 

Get this new illustrated booklet and 
see how the Adeco organization and 
facilities can meet your exact speci- 
fications for close -tolerance production 
of parts and assemblies on a contract 
basis. This helpful information is 
yours for the asking. 

AIRCRAFT b DIESEL EQUIPMENT CORP.. 

4401 N. RAVENSWOOD AVE.. 

CHICAGO 40, 'ILLINOIS 

.Your Partners hm Precision 

tory to any desired value, and are 
rated at ±1 percent accuracy. The 
dielectric is a dry, inert gas, (usu- 
ally nitrogen) maintained at a 
pressure up to 350 lb, and a pres- 
sure gage is supplied with each 
unit. The insulating bowl which 
supports the rotor is the only loss - 
producing dielectric. Its physical 
contact with the terminals is com- 
paratively small, and its ratio of 
area to thickness is large, resulting 
in very little effect on over-all ef- 
ficiency. This insulator is usually 
porcelain, Pyrex, steatite, or other 
ceramic materials. 

About Availabilities 

Voltage and capacitance ratings 
of gas -filled units cover a wide 
range. The variable type is made in 
values of 100 to 3,500 µµf, while 
units have been constructed with 
fixed values up to 20,000 µµf. A typ- 
ical capacitor of the variable type 
is rated at 42,000 v peak and 100 
amp at 1000 kc, having a maximum 
capacitance of 500 µµf, a diameter 
of 104 in., and a total height of 
244 in. Special units have been put 
into service with peak ratings of 
60,000 v or higher, and certain types 
are available for special high -fre- 
quency or high -current applica- 
tions. Among companies making 
gas -filled capacitors are: Barker & 
Williamson, Good -All Electric, E. 
F. Johnson, and Lapp Insulator. 

Power loss in a gas -filled capaci- 
tor is quite low, because of the 

RADAR ON BENCH 

111 

Formerly a Lloyd's broker's secretary, 
Craftswoman Beryl Reed solders a 
capacitor into a unit of radiolocation 
equipment at an AA Command work- 

shop 

I 

Barrel, and 
1nsulation 
Gr¡pping 

rally)Ears ed in 
ONE 

PIECE 
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Ibis ne Pjeep g 
Solderless Terminal 

Offers Greater Mechanical 
Strength Plus Higher Con- 
ductivity - at Lower Cost 

Sherman UNI-CRIMP Solderless Ter- , 

minals have been designed for the' 
specific purpose of increasing pro- 
duction and insuring better perform- 
ance - at a lower cost. 

Their simplified one-piece design is 

a distinct improvement from every 
standpoint, making them stronger 
mechanically, more efficient electri- 
cally, easier to install and more 
economical. 

They are made from fine grain, spe- 
cially rolled, pure electrolytic copper, 
of the highest conductivity obtain- 
able. The entire inside of the barrel pc 

is serrated, so as to increase the 
contact area, grip the circumference 
of the wire, and form the strongest, d 

most permanent connection. 

t 

Let us show you how you cars switch 
over to this improved terminal with- 
out any changes in your present 

I 
set-up - without interrupting produc- 
tion. Write today for Bulletin UC-I. 

H. B. SHERMAN MFG. CO. 
Battle Creek, Michigan 

The Sherman 

UNI-CRIMP 
Solderles.s Terminal 
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It WESTON . RELAY SENSITIVITY has 

0 

ar: 

l 

1935 ... Sensitivity 1 milliampere 

1938 . Sensitivity 
10 

microamperes 

1940. Sensitivity 
5 microamperes 

i944 
. .SenSitivitY 

t today's emphasis on electronics, WESTON developments in the field 

tll'ensitive Relays assume utmost interest to design engineers. Even 

prlr to the war, these relays provided positive control at input values low 

at microamperes or 1 millivolt. Employing WESTONs exclusive magnetic 

t Cí4 actprinciple, they handled S watts at 110 volts, with complete freedom 

At.' contact troubles. 
ut relay development at WESTON has kept pace with the more exacting 

ei.'rol needs of this war. Relays with sensitivity Ior exceeding that of 
pi war days already have proved their reliability on critical equiptnent, 

under the most rigorous conditions! 
lore than likely, these relays provide the answer for many of tomorrow's 

Ittlucts; for they provide the simplest, most compact means of controlling 
aihinute energy levels. 

e lave the full story on "what's ahead" in sensitive relays and instruments 
our fingertips. Check WESTON, too, on all war instrument needs! 

sboratory Standards ... Precision DC and 

C Portables ... Instrument Tronsform.rs 
. Sensitive Relay. . . . DC, AC, and 

hereto Switchboard and Panel Instruments. 

Weston Electrical Instrument Corporation, 618 Frelinghuysen Ave., Newark 5, N. J. 

been advancing with 

seven -league boots! 

'; o 

,,1 :,. t . o 
. 

.,. - - 
Z 

' 
l 

greater than 

e Sensitivity 
many times 

in 1940; 

factor 
with amplification' 

2,000,000,000 
to 1 or better. 

1 .. 

U.S.PAT. 
1.o1.aes 

1.014.347 
z.Oa1.ºM 

MOD.7OS 
aEü, 

. 

WESTON 

SENSITROL 

RELAY 

WESTON 
Specialized Test Equipment... Light 
Measurement and Control Devices ... 
Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 
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ELECTRONIC ENGINEERS NEED 
THIS HANDY CHEMICAL LABORATORY 

. GENERAL ,09 CEMENT 

r RAD/O CHEMICAL' 
fj, 

- - _ . -_ - - ti-- , - . -`-e - T-T^-_' .,,.,..7--' - 

: ), i.);-.J 1 
2 _- 

L- 

The G -C Radio Chemical Laboratory con- 
tains a complete professional assortment 

'of often needed cements, solvents, coil 
dopes, insulating varnishes, lubricants, 
contact cleaners, etc. The bottle you want 
is always instantly available from its 
place in the permanent indexed rack. 
Rack can be placed on bench or wáll. 
List price $8.17 with free rack. 

A Complete Assortment 
of Cements and Chemicals 

Twenty 2 oz. Bottles 
Indexed Metal Rack 

Brushes in Bottle Caps 

USE IT FOR EXPERIMENTAL 
WORK-ORDER IN BULK 
FOR PRODUCTION LINES! 

G -C Cements and Chemicals are used on 
all types of radio and electronic equip- 
ment by leading manufacturers, labora- 
tories and branches of the Army and 
Navy. They are available for immediate 
shipment in gallon, 5 gallon and drum 
lots. Let us quote on your requirements. 
WRITE FOR FREE CATALOG. 

GENERAL CEMENT MFG. CO. 
921 TAYLOR -AVE:, ROC.KFQRD,ILL. 

The 
LEADER 
in 
Telegraph 
Tapes 

x 

) 
.11 

TELEGRAPH Tapes by the Paper Manufacturers Company have 
played an increasingly important part in the service of com- 
munications. 

They've enjoyed continual preference for two very good reasons 
(1) their quality is consistently uniform (thanks to rigid laboratory con- 
trol) (2) they have kept pace with each new development in the com- 
munications field. 

We are proud of the fact that these, and other Paper Manufacturers 
Company products, have been selected to serve in so many phases 
of the national war effort. 

Under the brand name PERFECTION, Paper Manufacturers Company 
produces a complete line of Teletype, Perforator and Ticker Tapes, Morse - 
graph Tapes, Teletypewriter Rolls and Recorder Tapes for all machines. 
In performance and quality, they offer convincing proof that "PERFEC- 
TION" DESERVES PREFERENCE. 

Paper Manufacturers Company Philadelphia23,Pa. 

THE WORLD'S PREFERRED SOURCE FOR COMMUNICATION ROLLS 

A Complete 

Fungicide 
treatment 
(Wax or Varnish) 

.11 

`4 
3 - `- 

rtvni 

Dehydrating 

Automatic Dipping 

Vacuum Impregnating 

Pressure Impregnating 

Centrifuging 

Spraying 

Polishing 

Daily 
PICK - UP AND DELIVERY 

in METROPOLITAN AREA 

* 
PRODUCTION. l 

ENGINEERING CORP. 
, 

i 

666 VAN HOUTEN AVE, 
CLIFTON, N. J. 
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I 10 S 
ide Range 

Regulated Power Supply 
"xcellent Regulation and Stability- 

Very Low Hum Level 

At any output from 0 to 300 volts: 

I. Output voltage changes less than 0.5 volts 

with ± 10% line change. 

2. Internal resistance less than 2 ohms at low 

frequencies. 

3. Hum is less than 12 millivolts, R.M.S. 

Single knob control with 
range -changing switch. 

Some special models to meet in- 

dividual specifications are in production. 

The basic circuit is adaptable to meet a 

wide variety of voltage and current re- 

quirements. 

Inquiries are invited, both on these` 

new, power supplies and on our elec- 

tronic consulting service. 

DISTRIBUfiED BY 

RADIO -TELEVISION INSTITUTE,. INC. 
OF NEW YORK 

480 LEXINGTON AVENUE PLaza 3-4585 NEW YORK 17, N. Y. 
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BRAND 4TRADE MARK 

SEMI -INSULATED 

CERAMIC RESISTORS 
e ' 

Low ohmic values are made in 
body type "CX" only whereas 
type "A" body is offered in a wide 
range of resistance values. 

2 

Globar Brand Resistors are un- 
usually- rugged as your tests will 
prove.t,Those illustrated are stand- 
ardized sizes and resistance values. 
In case you require resistors having 
special characteristics we can fur- 
nish them. Larger units or special 
sizes can,be provided. 

Write us outlining your resistor 
problem, it will receive prompt 
and careful consideration. 

PHYSICAL AND ELECTRICAL SPECIFICATIONS 

TYPE "A" RESISTORS 
.-. 

WIT 
NUMBER 

WATT 

RATING 

M RESISTANCE 

RANGE 

OVERALL 

LENGTH 

OVERAU 

DIAMETER 

49/-A150 Vs 
Ohms to 

4.1 Megohms 
2144 

V64 

163-A 
t/4 

41 Ohms to 
IS Megohms s/e 1 /32 

7S9A 1/9 
33 Ohms to 
IS Megohms 3/4 1/4- 

T66-Á 1 
/1 Ohms to 
IS Megohms 

1 
1/4. 

192-A 3 
22 Ohms to 
150.000 Ohms i Ye' 

tá/32 

714-A 5 
33 Ohms to 

Ohms 2 
S/ B 

11/41.220.000 

TYPE "CX" RESISTORS 

997-CX 1/4 1 to 150 Ohms 21/64' 7/64. 

763-CX 1/4 Ito 41 Ohms T/B 7/32" 

759-CX, I I to 33 Ohms 3/4 1/4- 

166CA 2 1 to 41 Ohms I1/s 1/4' 

792 -Cl 4 1 to 22 Ohms I T/8 tS/34. 

774-C1 6 1 to 33 Ohms 2 1/4 15/32. 

STANDARD RI ISTANCE (Tolerances S%- 10%- 20%) 
AU RESISTORS COLOR CODED According to R. M. A. Standards 

ORDER SY PART NUMBER, RESISTANCE VALUE AND TOLERANCE. 

Globar Division - 

.THE CARBORUNDUM COMPANY 
TRADE MARK 

NIAGARA' FALLS; N. Y. 

(Carborundum and Globar are registered trade marksof1 
`end indicate manufacture Try Tice Carbor"ndum Cos 

small amount of loss -producing ma- 
terial between electrodes. Like the 
vacuum unit, it has an unusually 
high Q, and excellent stability. 
Temperature, h u ni id ity, atmos- 
pheric pressure, and other external 
factors have little or no effect on 

electrical characteristics. It is me- 
chanically secure, and not only is its 
gas dielectric self healing, but 
also the internal mechanism is pro- 
tected from excessive voltages by 
an external adjustable spark gap. 
Moreover, a single capacitor will 
usually do the work of several con- 
ventional units in series -parallel. 

Pressure capacitors are used in 
broadcast and similar r -f applica- 
tions. They are employed in high - 
voltage tank circuits, and are also 
used for neutralizing or coupling. 
Pressure capacitors are suitable for 
use in both d -c and a -c applications. 
Within the past few years, consid- 
erable progress has been made in 
the design of these capacitors, mak- 
ing possible higher voltage and 
higher frequency applications. 

REFERENCES 

(1) Darrow, K. K. "Electrical Phenomena 
in Gases William and Wilkins Co., 1932, 
pp. 202-203 and Loeb, L. B. "The Kinetic 
Theory of Gases" McGraw-Hill Book Co., 
Inc.. 1934, pp. 543-570. 

(2) Peek, F. W., Jr. "Dielectric Phenom- 
ena in High Voltage Engineering" McGraw - 
3111 Book Co., Inc., 1929, pp. 43-45 and Fink, 
D. G. "Engineering Electronics McGraw- 
Hill Book Co., Inc., 1938, pp. 184-189. 

(3) Maxfield, F. A. and Benedict, R. It. 
"Theory of Gaseous Conduction and Elec- 
tronics" McGran-Hill Book Co., Inc., 1941, 
p. 298. 

(4) Pender, H. and Mcllwaln, K. "Elec- 
trical Engineer's Handbook" John Wiley 
and Sons, Inc., 1936, p. 2-23, p. 2-31. 

(5) Peek, F. W.. Jr. "Effect of Altitude 
on Spark -Over Voltages" American Insti- 
tute of Electrical Engineers, 1914, pp. 1721- 
1730. 

(6) Sarbacher and Edson "Hyper and 
Ultra -High Frequency Engineering" John 
Wiley and Sons, Inc.. 1943, p. 3. 

(7) Hartshorn, L. "Radio Frequency 
Measurements" John ISI1ev and Sons. Inc., 
1940, pp. 120-122. 

A RAZOR BLADE and cat whisker 
act as a detector for picking up 
broadcasts from Rome and Naples 
for Pvt. Eldon Phelps, with the 
Fifth Army on the Anzio beach- 
head. 

LETTERS FROM former Sylvania 
workers, now in the armed forces, 
often mention seeing and using 
products they formerly made. To 
one letter from a Seabee in the 
South Pacific, the censor added a 
postscript: "This letter was cen- 
sored under one of your fluorescent 
lamps." 
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Shielding the 

ELECTRON 
MICROSCOPE 
From Vibration 

'nth the Electron Microscope, scientists are 
tabled to peer into new worlds, at magni- 

cations up to 100,000 times. Vibration, how- 

er, magnifies at the same rate. Even though 
infinitesimal it can't be felt, it must be 

iminated if a perfect image is to be secured. 

This baffling difficulty was overcome by 

i. S. Rubber technicians. They developed a 

at of rubber mountings engineered to a re- 

tarkable point of precision and efficiency. 

Ibservations revealed that these mountings 
)mpletely eliminated all traces of vibration. 

Makers of delicate instruments, electronic 
fi pparatus, light and heavy machinery, even 

ailway and street cars draw upon the ex- 

,erience of the "U.S." staff for new and im- ' /ortant applications of U.S. Rubber Mount- 
ags. In "U. S'"laboratories, each such problem 

la treated individually, each mounting com- 

lotmded and tooled to precise specifications. 

S 

=2' _-. 
. 

. i-.-- , - 

AT" ° 

. - - - 
Photo Courtesy R C A 

SERVING THROUGH 

,`CIENCE OF SMOOTHNESS-U.S. Rub- 
'er technology is removing guesswork 
rout the elimination of noise, vibration 
nd shock. Results are pre -determined 
nd qualities of performance known in 
rdvance of installation. 

1,./0"tky 1 

r~{'r\ t 1,,T\ 
d l. \\\\'\\ v 

AN INVALUABLE BOOK FOR ENGINEERS 
-an exhaustive book, "Absorbing Vibra- 
tion, Noise, Impact", replete with blue- 
prints, charts, photographs and explana- 
tory text, contains much new and im- 
portant information especially pertinent 

. 

i 
i' 

I 

"7{' 
t. 

avee kt4.ry. 

to postwar conversion and expansion. A 
limited number is now available. Engi- 
neers and architects can obtain copies by 
writing on company stationery to 
"Mechanical Goods Division," Room 
1406. There is no obligation. 

Listen to the Philharmonic -Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 

WNITED STATES RUBBER COMPANY' 
1230 SIXTH AVENUE ROCKEFELLER CENTER NEW YORK 20, N. Y. 
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ANOTHER 
SPECIAL BY 

PROGRESSIVE' 

ACTUAL 
SIZE 

J DETAIL 
ENtARGED 

fOR _ 

7l other "specials' 
are il' 

lusether 
in Catalog 

18. 

which includes 
tables of 

weights per 1h1 t' da of 
dec. eq it pieces, etc. write for 

tractions. 

UGRESSIVE 
MFGó H. 

%die TORRINGTON 

5p NORWOOp 
gT., 

.--.. .. .. 

-a S';BUf MORE WAR BONDS 7k 

tl,. 
-. 

41 .1110 

A threads' 
Special he - on taste 

or 
an afini o f any etJcold- 
,alloY adapted a pWce1dY 

yPutput, s szco5 p00.000. o. 

We made it for ourselves-now we make it 
available to you. 

Everyone who sees or uses it-orders more. 

Fits standard size metal tubes. 

Strongly made of ONE piece drawn Steel-no 
screws, rivets or welds. Can he furnished- 
plain-zinc or cadmium plated. 

No more BURNT fingers! 

Just the thing for use in the LABORATORY- 
SHOP-FIELD or on the TEST and INSPEC- 
TION lines! 

Prompt Delivery 
on Small or Large Orders! 

Write or Wire 
THE - BMP -CÓ. 
BOONTON, N. J. 
Phone - Boonton 8.2565 

At 
"Long 

;yryugluu y Last"! 

Just what the Electronic Industry 
has asked for: -The New 

Metal 
Tube 

Extractor 

Patents Pending 

9 

. Cools the 

/for sPort 
_ 

aI 

We've engineered and built 
t Itousantls of small, fract ional 
I I.I'. blower motors for oper- 
ating Cooling fans for hot 
soots such as radio tubes and 

transformers in many types 

of aircraft and radio installa- 
tions. Competent engineering 
and precision manufacturing 
facilities assure volume pro- 

duction of small motors de- 

signed to your exact perform- 
ance specifications-for any 

job that requires compact, 
lusty, dependable power. Tell 
us your requirements. 

1 
.' 

Small ,Motors, Joe. 
1318 ELSTON AVE., CHICAGO 22, ILLINOIS 

Design . Engineering . Production 
- 
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A Tested Source 

for the MASS PRODUCTION of 

Small Precision Parts 

Right now Wadsworth is making small precision 

parts for forty-five major companies which normally 

manufacture such products as radio equipment,refriger- 

ators, automotive parts, precision instruments . . . 

Typical example is a minute steel piece that re- 

ceives thirty forming operations, sixteen of which are 

precision milling, although it weighs only 1/10th 

of an ounce. 

After the war, manufacturers who will need small 

parts of this character will seek Wadsworth's small 

parts facilities in order to hold sales in competitive 

markets. 

Let us discuss with you the postwar production 

of those small parts and sub -assemblies you may 

have found difficult to get in the past or may require 

tomorrow. 

... - 
AV 

WADSWORTH 
: FACILITIES 

Die Making 
Jigs & Fixtures 
Gage Making 
Model Building 

Milling 
Drilling 
Turning 

Stamping 
Screw Machining 
Hard Soldering 
Heat Treating 
Line Assembly 

Polishing 
Lacquering 

Photo Etching 
Silk Screening 

Product Decorating 
Metals Laboratory 

' Engineering Design 
Product Design 

CURRENTLY 
SERVING THESE 

INDUSTRIES 

Aircraft 
Automotive 

Bearing 
Electronics 
Instruments 

Machine Tool 
Small Arms 

Refrigeration 

SMALL PARTS DIVISION 

TH~WO/id WATCH CASE CO., Inc.' 
DAYTON, KENTUCKY, SUBURB OF CINCINNATI, OHIO 
PHONE COLONIAL 8194 (CINCINNATI EXCHANGE) 
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DRAWInG P/EflCILS 
WITH Ci3Oa-Maid LEAD 

The use of a fine pencil is re- 
flected in the drawing, whether 
made by an architect, engi- 
neer or artist. It also reflects in 
the blueprints when made from 
tracings ... You can rely on 
the KIMBERLY Drawing pencil 
to perform for you ... The 21 

accurately graded degrees, 
including Tracing 1-2-3-4, 
are all perfect quality with the 
needed strength when pres- 
sure is applied-the smooth- 
ness of silk, density of color 
creating deep opaque blacks, 
minus a tendency to smudge 
and free from gritty hard spots. 

Matching Kimberly Quality is the 
SEMI -HEX Carbo-Weld Thin Colored, 
made in a variety of colors-an indis- 
pensable pencil in the drafting room. 
White, lemon yellow and a special 
red shade are best for checking and 
blueprint work. 

You may try these excellent pencils by filling 
in and returning the coupon below. 

Kimberly refill drawing leads for drafts- 
men's and artist's lead holders available 

in 14 degrees (5B to 7H). 

rr, 

DEPT. C 

GENERAL PENCIL CO. 
67 Fleet St., Jersey City 6, N. J. 

Gentlemen-Please send me without 
obligation: 1 -KIMBERLY (Degree) 

and 1 -SEMI -HEX (Color) 

Name 

Title 

Firm 

Address 

Dealer' Name 

»zzéwza /d'á'9 

General Pencil Company 
JERSEY CITY 6 NEW JERSEY 

Impedance 
Measurements 

(Continued from page 140) 

transformer can be placed ahead of 
the oscilloscope, presenting to the 
test circuit merely the grid loading 
of a vacuum tube (Fig. 1). 

With the input and output im- 
pedance effects minimized, the only 
remaining limitation on the range 
of utility of this method is that of 
frequency. The percent deviation 
of the wave produced by the genera- 
tor from an ideal square wave is 
the minimum percent error to 
which impedance measurements 
can be made. The amplitude and 
phase shift response of the oscillo- 
scope must be linear from at least 
ten times the highest square -wave 
frequency at which tests are to be 
made, to one -tenth the lowest. 

To determine the frequency range 
within which the equipment is re- 
liable, the generator output should 
be observed on the oscilloscope to 
be used. This procedure does not 
indicate which of the instruments 
is at fault but, because distortion 
in either one is equally detrimental 
to accuracy, it does indicate the 
usable range for the combined 
equipment. 

Stray shunt capacitances to 
ground must be kept small. Such 
strays are most likely to appear 
from the unknown impedance to 
surrounding metal such as the 
cases of the generator and oscillo- 
scope. Even at moderately high 
frequencies, lead inductance dis- 
torts square waves and therefore it 
is necessary to hold all lead lengths 
to a minimum. Because of the wide 

A PASHA in North Africa has an 
intercommunicator system that per- 
mits him to contact each room in 
his harem when necessary. Inter- 
ested in improvement, he asked 
Maj. Andre Baruch, former an: 
nouncer now in Africa, "How is 
television progressing in your 
country, Major?" 

MORE THAN 150 new electronic 
tubes and 300 types of apparatus 
not made by anyone before the war 
have been developed by RCA for 
the armed forces. 

`141641--.-449 

.::% 

GOES THE METER 
;.'Y;. 

i.. 'te.I 

UDR . (lphll 
111001 0 HMS (NSl eal s.. 

a ..:::,.. . R.. 

1! . /.!..,..........,.. 
, 

What happened to your meter when 

you made a miscue and slammed 
the pointer against the stops? Does 

the pointer above revive unpleasant 
memories? 

Until Supreme started production 
of its own meters, the best general 
purpose meters available were se- 

cured for our test equipment. They 
were good . . as good as any gen- 
eral purpose meter can possibly be 

Today, however, Supreme built 
meters are designed for one specific 
field ... the electronic service man. 

Think back over the past years. 

How many .days and dollars have 

you lost because of a slammed 
meter? No meter is indestructible, 
but these Supreme Meters can take 
it. Accurate? Yes! And double - 
rugged! 

Investigate when considering post- 
war service equipment. 

> ' d 
' sir 

-I 1) 

II 

Ilt.4). 'I 

Supreme 504-A Tube and Set Tester. 
One of many test instruments in- 
corporating a Supreme Meter. 

5U'P ° °ME 
S1PR[n[ IISTRIM[NTS CIIP. 
SI[[IW111. MISSISSIPPI. W. S. R. 

li 

1 

í 
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01', 
FERR,AR.Tiy` 
IRON CORES 

xcustvei 
For use in radio and ultra high frequencies , , . 

especially for R.F. and I.F. coils, and R.F. filters. 
Molded ... light ... uniform permeability. Speci- 
fied by Government departments, and used by 
leading manufacturers of radio and electronic 
equipment.... Our engineering skill, development 
and laboratory facilities are at your disposal. Send 
us your specifications. 

FERROCART CORPORATION OF AMERICA 
Plant and Laboratory: HASTINGS -ON -HUDSON 6, NEW YORK 

San Francisco: 1355 Market St., W. C. Hitt. Los Angeles: 
1341 S. Hope St., W. C. Hitt, Indianapolis: 108 E. 9th St.. Queisser Bros. Jenkintown, Pa.: P. O. Box 246, D. M. Hilliard. Montreal: 995 St. James St., West, W. T. Hawes. 

Specify 

MICR, 
*sm 

1 

RERM 

c:G1lQllty 

you want 
'CRYSTALS 

CABLES. 

HARNESSES 

ELECTRONICS 

ASSEMBLIES 

CABINETS 

Telephone Peru, Indiana 

.151 

Serving the Rodio and Electronic Industries with precision engineered products. 

WmT.tIJñiLAE.. FGeneral 

Offices: PER, It1.DfADA 
Cable Assembly Division: ROCHESTER,: mama 

frequency response of the oscll'. 
scope, the circuit must be shield 
from stray fields. 

Typical measurements are illil 
trated in the following table whi 
gives an indication of the accurst 
to be expected from square -w2 
impedance measurements of tl 
type. 

ACCURACY OF CAPACITANCE 
MEASUREMENTS 

Actual Measured Percent Freque Addµfd Error cps 
0.1000- 0.088 12 60 0.0100- 0.0092 ,8 580 0.001(4) 0.0010(2) (2) 5200 
Calibrated resistor used in this measurement t 30,000 ohms. 
'Generator output noticeably not a square wt at this frequency. 

EFFECT OF IMPEDANCE ON INDUC' 
ANCE MEASUREMENTS 

Resistance 
Ohms 

Frequency 
cps 

Inductee 
mh 

314 740 0.068 
3140 3300 0.1521 
3140 3800 0.132' 

31400 27000 0.185 
*Internal impedance of the generator was IC 
ohms for this one measurement. 

Test equipment used in then 
measurements was connected d 
rectly to the impedances under te: 
(not as shown in Fig. 1) to illuil 
trate the accuracies which can b 

expected if commercial equipmel 
is used directly, and to show the (It' 
sirability of using impedance 
changing networks where highe 
accuracies are required. The in 

ternal impedance of the squar 
wave generator was 500 ohms; the 

input impedance of the oscilloscope 
was 2 meg. 

The value of R used in measure 
ing capacitance was chosen as thi 
mean between the generator an( 
oscilloscope impedances (500 x 2 X 

109a = 33,000 ohms. The constant: 
of the inductor for which the measI 
}red values are given are: L, 0.189 
mh; f,,. 48,000; Q, 11.8 at 1000 cps. 

Measurements of this inductor 
could not be carried out using 
larger resistances because of the 
free oscillations appearing on the 
trace; the low resistances used 
damped these oscillations. The par -I 
ticular values of R used in measur- 
ing inductance were chosen to can-' 
eel the n term. Data is only reliable 
to three places in the above meas- 
urements. 

REFERENCES 

(1) Brailsford, H. D., Measuring Coil 
Characteristics lVit:hout an Impedance Bridge, ELECTRONICS, May 1943. (2) Richter, Walther, Cathode Follower 

, Circuits, ELECTRONICS, November 19.43. 

338 
September 1944 - ELECTRONICS 



e 

Designed originally for space 
saving and fine, reception .in 
portable radio sets Ken-Rad 
miniature . tubes easily adapted 
themselves to.. walkie -Talkie .and 

Other military uses Expansion 
and future 'progress with this 
rugged Little Giant is limitless 

Write 
for your Char- 

acteristics" 
of theol tube 

TRANSMITTING 
inform 

TUBES /. CATHODE RAY TUBES 

SPECIAL PURPOSE TUBES - 

RECEIVING TUBES 
INCANDESCENT LAMPS 

_._FLUORES.CENT LAMPS 

EXECUTIVE OFFICES 

O WENSBORO KEBi.TUCKY 
EXPORTS IS MOORE STREET NEW YORK 
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NEW PRODUCTS 
Month after month, manufacturers de- 

velop new materials, new components, 
new assemblies, new measuring equip- 
ment; issue new technical bulletins, ands- 

new catalogs 

UHF Calibrator 
THIS MANUFACTURER specializes in 
the development of uhf equipment 
and has available a new secondary - 
standard calibrator, designated as 
Model No. C-200, which is designed 
to establish frequencies at uhf with 
quartz -crystal accuracy. The. in- 

"'SP 

. - -- 

; 

strument provides fast, easy cali- 
bration up to 2000 Mc. It may be 
used for calibrating wavemeters, 
signal generators, oscillators and 
receivers. The unit is equipped with 
transmission line output and a 
built-in detector unit. 

Lavoie Laboratories, Morganville, 
N. J. 

Time -Delay Relay 
MODEL TD6 time -delay relay is in- 
tended for use in protecting indus- 
trial and transmitter tubes. It has 
a cam -operated switch mechanism 
and is mounted in a dust and mois- 
tureproof Bakelite case for panel 
mounting. A visible index shows 
the open and closed position by 
means of a graduated indicating - 
dial. Four screw -type terminals are 
included for motor and switch cir- 
cuits. A totally enclosed switch 
unit is used in the relay. Thif 
switch has definite snap action and 
positive lock in both operating 
positions. 

The R. W. Cramer Co., Inc.. Cen- 
terbrook, Conn. 

Electronic Heating 
Generators 
A COMPLETE LINE OF electronic heat- 
ing generators with ratings of 1, 

2, 5, 10 and 20 kw, in line with 
NEMA standards, are available for 
both induction and dielectric heat- 
ing loads. These units are com- 
pletely self-contained and have no 
external cooling or other auxiliary 
units. They operate on 60 cps lines. 
Units of 50 to 200 kw capacity can 
be supplied in addition to the 
standard 1 to 20 kw ratings. The 
primary voltage is 220 or 440, sin- 
gle phase for ratings of 5 kw or 
lower, and 3 phase for 10 kw and 
higher. The oscillator, power sup- 

ply, blower, and other switchgear 
are Mused in one unit. The high - 
frequency section is shielded to 
minimize the possibility of inter- 
ference with nearby communica- 
tions circuits. An automatic tim- 
ing -control permits load cycle ad- 
justment to a predetermined time, 
which can be automatically re- 
peated. Terminals are provided for 
remote control. Air-cooled tubes are 
used in these generators. 

Westinghouse Electric & Mfg 
Co., East Pittsburgh, Pa. 

UHF Signal -Generators 
THESE UHF SIGNAL generators 
(Type 804-CS1 and Type 804-CS2) 
are laboratory -type units which op- 
erate from 7.6 to 330 Mc and their 
frequency calibration is accurate to 
±2 percent. Voltage output is con- 
trolled by an accurately calibrated 
attenuator network which allows 
control from 1µv to 20,000 µv. The 
output of the instruments is ar- 
ranged so that an internal source 
of modulation at a frequency of 
1,000 cycles may be used, or, by use 
of an incorporated switching ar- 
rangement, external sources of 
modulation between 30 cycles and 

- - 

-.Í. 

II 

á 

R - : 

\ . :_ .- . 

20,000 cycles may be used, adjust- 
able from zero to 60 percent, indi- 
cated by a direct -reading modula- 
tion meter. 

A special input circuit is used to 
pulse -modulate the generators from 
an external source, having very 
steep wave -fronts and extending in 

rapidity to pulses of approximately 
20 microseconds. Shielding and r -f 
filters hold stray field leakage to a 

minimum. Frequency changes due 
to power -line fluctuations, are held 
to a minimum by the use of a stabil- 
ized power -supply, which is incor- 
porated in the unit for operation on 

either 115 v or 230 v a.c., 40 to 60 

cycles, single phase. 
Each generator weighs less than 

35 lb and comes supplied with a 3 -ft 
coaxial output -cable of 75 ohms im- 

pedance, a fixed 10:1 attenuation re- 
duction unit, -a special terminal 
unit, an adapter plug, line cord, ex- 

tra blank plug-in coil form, spare 
pilot lamps, fuses, and one set of 4 

tubes. 
Federal Mfg. & Engineering 

Corp., 211 Steuben St., Brooklyn 6, 

N. Y. 
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 as in the Iaboratóry 

.5 

1' 

IS. -FOREMOST, 

N THE' , , 
TION, .' _ -. -: . 

_\ 

America today is analogous to 
L._,the laboratory where work is 

scientifically planned on foun- 
dations of the past, present, and future. The 
mistakes that the world made after 1918, the 
current conflict, and our hopes for the years 
ahead serve as the foundation components for 
a postwar program of peace and security and 
abundance. Like the laboratory technician, our 
country's thinkers should plan our participation 
on a scientific basis. 

The objective of the nation is already established. 
You know that technical advancements, especially 
those in communications and transportation, have 

made isolationism and nationalism impossible. 
America, therefore, must participate in 

world affairs. Friendly relations in the 
international community mean not only 
an interchange of ideas, but an inter- 
change of goods. Out of the former 

comes a better understanding of each nation's 
problems . . . out of the latter will come wider 
markets for our greatly expanded production. In 
gaining such markets, we can still maintain 
our industrial set-up as it stands today, yet 
avoid any of the ills that might arise from 
overproduction. 

., 

The effects of such a policy are closely allied to the 
welfare of the American people. An economy of 

s abundance can be translated into an abundance 
l) of jobs ... for present workers as well as men 

and women returning from the battléfields. 
Equally important, it gives our country the 
the opportunity to make even greater strides 

in securing the well-being of the individuals 
. . . be they capital or labor. Through such an 
economy of abundance, the businessman can pro- 
tect his production peaks without fear of drastic 
reductions in sales, and resulting tragedies-and 
the worker can be assured of a steady job, and 
all that it implies. 

We have the qualities for winning the 
war ... that is certain. Whether or not 
we have the qualities for winning the 
peace remains to be determined. Should 
we recognize our nation as a huge lab- 
oratory, and ourselves as scientists, en- 
gineers and technicians working in the 
simplest, most direct method, we can achieve our 
goal of a just and lasting peace with opportunity 

and security for all. r READY SOON! A sound, workable and realistic 
plan for a postwar world of abundance and 

lasting peace, prepared by the Electronic Cor- 
poration of America. Write for your copy today. 

ELECTRONIC CORP. OF: AMERICA 
45 WEST 18th STREET NEW--YOR.K II, N.Y. WATKINS 9.1870 

The Slectronio Corporation of America is "on the air," eight times a week, featuring 
two nationally -known commentators: Johannes Steel, over Station IVMCA, New York, and William S. 

Cailrnor, over Station IVHN, New York. - - 

ELECTRONICS - September 1944 341 



EL S1UE'LEE' 

c) 

VITAL to all communications; 
Precision Metal Shielded 
Wire insures protection under 
the most trying circurn- 
stances. One or more insu- 
lated conductors can be sup= 

plied shielded with Seamless 
Copper, Brass, Nickel or 
Aluminum Tubing. Cut to 
exact size, stripped and 
formed, ready for instant 
application, or furnished in 
random lengths. 

Standard stock supplied with 
Packard or G E Deltabeston 
Cable to .ANJC48 specifica- 
tions. Also supplied. using 
Wire to customer's require- 
ments. 

Ready soon-a new cata- 
log: Send your request 
in at once. Only a limited 
supply available. 

w , 

PRECISION TUBE COMPANY 
--3828TERRACE STREET(ZONE28) 

PHILADELPHIA, PA. 

SALES DEPARTMENT: 

215-05 27th AVENUE, BAYSIDE, 1. I., N. Y. 

Fungus -Resistant Coating 
FOR OVER-ALL TREATMENT of as- 
sembled ground equipment such as 
the walkie-talkie, handy -talkie, 
radar, power plants, etc., there is 
available a No. 25A moisture and 
fungus -resistant coating, Signal 
Corps approved. It is fast drying 
and non-toxic to humans. 

Insl-x Co., Inc., 857 Meeker Ave., 
Brooklyn, N. Y. 

Improved Potentiometer - 
Rheostats 
IMPROVED TYPE 58 wire -wound po- 
tentiometer -rheostats include a 
metal strap on the shaft face to 
provide for a two -position locat- 
ing pin which cannot break or 
tear off. The metal strap grounds the 
metal cover which is clinched to it. 
The cover will not loosen or turn 
because it is keyed in place on the 
casing. The bushing is also pre- 
vented from slipping or turning, 
when the locking nut is drawn 
tightly, because it is keyed into the 
Bakelite case. The case is dust - 
proof. The can is made of molded 
Bakelite and tends to eliminate cor- 

110-VOLTS A. C. 
from DIRECT CURRENT 

with KATOLIGHT ROTARY KONVERTERS for 
operating radio and electronic equipment, 
moving picture projectors, sound apparatus, 
A.C. appliances, etc. 

225 WATT 
CONVERTER 

Available in sizes 110 through 2500 watts, 
1800 and 3600 r.p.m. ball bearing designs. 
Furnish standard I10 -volt 60 cycle A.C. from 
32, 110 or 220 -volts direct current. Quiet in 
operation. Can be furnished with special 
filtering equipment for sensitive radio work. 

PIONEERS IN THE BUILDING OF 
SMALL ROTARY CONVERTERS 

At present Kato's entire production must be directed to furnishing converters on high priority orders. Wire us if you need this 
kind of equipment for orders. 
Also manufacturers of A.C. and D.C. genera- 
tors ranging from 350 watts through 25 K.W.; 
power plants; Frequency changers; high fre- 
quency generators; and Motor Generator Sets. 

KATO ENGINEERING CO. 
73 ELM ST. MANKATO, MINN. 

NEW GUIDE 
TO PRECISION -MADE 

PLASTICS 
BY SILLCOCKS - MILLER 

FREE BOOKLET 
PRESENTS 4 - POINT 

SERVICE TO HELP 

DESIGN ENGINEERS 

How the facilities and experi- 
ence of Sillcocks-Miller spe- 
cialists can help you solve 
your problems in precision. 
fabricated plastics is told in a 
new illustrated booklet now 
available. 

Designers and manufacturers 
in need of plastic parts and 
products made to extremely 
close tolerances will find The 
Sillcocks-Miller Company a 
most dependable source for 
design and development serv- 
ice and for highest quality 
production. 

Whether you are now using 
plastics or want to learn why 
it will pay you to convert to 
plastics, you should have a 
copy of this helpful booklet. 
Write for it today - without 
obligation. 

SILLCOCKS-MILLER CO. 
Office 8, Factory 

10 W. PARKER AVE., MAPLEWOOD, N. J. 

Mailing Address: SOUTH ORANGE, N. J. 

It Costs You Less to Pay a Little 
More for Sillcocks-MillerQuality 
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Protecting the Lifeline of Communications 

For 

o quick 
'Fini:h- 

Buy more 
WAR 

BONDS 

. 

W 

These four Dulac coatings, containing fungicidal 

agents which meet the requirements of the Signal 

Corps and the Navy, give protection against 

shorts due to moisture retained by fungus - 

growth. They are easily applied on all types of 

surfaces, both organic and inorganic, by brush, 

dip, or spray. They air dry tack -free to touch in 

15 minutes and hard in 1 hour. 
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MEET Signal Corps 70-J 

Spec. No. 71-2202-A 

FUNGUS RESISTANT LACQUER #86-A 

FUNGUS RESISTANT VARNISH #512-A 

Contains non -mercury bearing Fungicide. 

FUNGUS RESISTANT LACQUER #96-A 

FUNGUS RESISTANT VARNISH #522-A 

. Contains mercury bearing Fungicide. 

HIGH SOLIDS AND GOOD 

MOISTURE RESISTANCE. 

Send for Bulletin "Dulac Fungus Resistant Coatings for 

Tropicalization of Rodio, Signal and Communication Equipment." 

MAAS & WALDST"EIN COMPANY,: NEWARK, N. J. 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 

BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO; ILL. 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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ELECTRICITY 
FOR ANY JOB-A NYW HERE 

For a dependable source of electricity on projects remote 

from commercial power. Onon Electric Plants are proven 
leaders in the field. More than half of the Armed Forces' 
total requirements for Power Plants are built by Onan. 

Gasoline -driven . . . Single -unit. compact design ... Sturdy 
construction . . . Suitable -for mobile, stationary or emer- 
gency service. 

k - 

~ 

4e 

c, 

Over 65 models, ranging in sizes 
from 350 to 35,000 watts, 50 to 800 
cycles, 115 to 660 volts, A.C.-6 to 4000 
volts, D.C.-Also dual A.C.-D.C. out- 
put types. 

o 

Descriptive literature 

sent promptly on request. 

D. W. ONAN 
& SONS 

3255 Royalston Ave. 
MINNEAPOLIS 5, 

MINNESOTA 

% ...-.. 

ASTr' 

7 

have 
joined the 

FIGHTING 
FORCES 

r ,01 
`I j The humble phonograph pickup . . . long looked upon 
`t by Uncle Sam as a luxury product subject to limited 

manufacture . . . has of recent months become an important factor in the 
educational and morale building program for our armed forces. The Astatic 
Corporation today supplies Astatic Crystal Pickups to the Special Service 
Division of the War Department, to the Navy Bureau of Personnel, to the 
Marines and other branches of the service employing phonographs in recrea- 
tional centers, on ships, landing craft, and 'other places where instructive and 
entertaining recordings are broadcast. Along with Microphones and other 
Astatic products, Crystal Pickups are available with proper priority ratings. 

CCTAT,C. 
LTD. 

TONO,O. OT.p 

THE'. ASTATIC COR°PORATION 
YOUNGSTOWN, OHIO 

7/ 

1osion and electrolytic actions, es- 
pecially when the control is used on`) 
d.c. The center rail and terminal 
of these units comprise one piece. 
There is also a direct connection 
between the winding and the "L" 
and "R" terminal lugs, which are 
constructed so that melted solder 
cannot get inside the case. Therel 
is a zero hopoff at the terminal and 
1500 v insulation between the wind- i 

ing and the shaft. A switch can be 
added. Tandem units with two or 
more controls on a common shaft 
are available. 

These potentiometer - rheostats 

Attention! 
ENGINEERS 

-,- 

NEW CAMERAS 
and Photo Equipment 

NOW AVAILABLE 

to essential users 
WRITE FOR 

FREE PRICE LIST 

SOMMERS 
CAMERA EXCHANGE 
Dept. E.,1410 New York Ave., N.W. 

Washington 5, D. C. 
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PERSPECTIVE: Selecting Insulated Cable 
Requires a Multi -Dimensional Approach 

This 3 -dimensional graph illustrates practical fields 

of usefulness of 4 widely -used types of cable insula- 

tion. Each type has particular characteristics that 
make it suitable for definite applications - but at 

the same time each possesses certain limitations. 
The pictured values show the present maximum 

voltage, frequency and temperature limits for which 

these four insulations are commonly used. The in- 

sulations with the higher values can, in many cases, 

be used as alternatives for those having lower values. 

Design engineers may find this rather unusual 
graph helpful in selecting a cable for some specific 

application. The problem, however, is not always 

as simple as indicated because it is often necessary 

r 

E 

, . 

to obtain cables having additional characteristics 
not covered by this graph - such as resistance to 
moisture, oil, chemicals, flame, etc. 

Actually there are available many other insula- 
tions developed through Okonite Research - such 
as glass, paper, cambric, rubber and many syn- 
thetics - that cover the full range of electrical ap- 
plications. Through intensive laboratory and long 
field experience, our engineers have acquired the 
over-all perspective that can help you select the one 
cable best suited for your purposes from every 
angle. Just outline your problem and let us make 
recommendations. The Okonite Company, Passaic, 
New Jersey. 

OKONITE 
INSULATED WIRES AND CABLES 

a7óo 
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COMPACT 

SHOCKPROOF 
WRITE FOR 

NEW CATALOG 

G /y2e SP RELAY 
with Phenolic Base 

. Éspeciall.y designed for. communications equipment of all kinds, radio 
equipment, aircraft equipment and other applications, SP Relays are a 
general purpose relay with the'ability to withstand shock and vibration. 
One-piece phenolic base and stationary contact support is resistant to 
the corrosive action of salt water and weathering. AC and DC types. 

Pefter &Ts,' 
Princeton, Indiana 

"THE POSITIVE ACTION RELAY" 

PERMANENT MAGNETS 

MANUAL 
From many years 'experience in the pro- 
duction of ALNICO permanent magnets, 

-The Arnold Engineering Company has 
prepared an authoritative, up-to-date 
manual of valuable information on the 
design, production and application of 
the modern permanent magnet. 

Contents include such subjects as Magnet 
Materials, Resistance Comparisons, Physical and Magnetic 
Properties, Demagnetization and Energy Curves, Fabrication, 

.Design 'and Testing. Charts and tables illustrate and explain 
various aspects of the discussion. 

Recent' improvements hate opened many new fields for per- 
manent magnets to reduce the cost and improve the efficiency 
of many devices. 

Write today for your copy on your company letterhead. 

'91Igtm 
tiTRMaNf 

1rICMjti _ 
ro, 

. 
- 

",r 

THE ARNOLD ENGINEERING COMPANY\ 
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 

1 Specialists in the Manufacture of ALNICO I5ERMANENT MAGNETS ` 

No. 151 

have a linear rating of 3 w, V and 
W tapers are rated at 2; L, N. and 
U tapers, 1.5 w. Linear resistance 
values are from 1 to 75,000 ohms 
and tapered resistance values range 
from 10 to 50,000 ohms. 

Clarostat Mfg. Co., Inc., 285 
North 6th St., Brooklyn, N. Y. 

Aircraft Electrical 
Analyzer 
PRACTICALLY ALL wiring and elec- 
trical troubles of aircraft can be 
analyzed and located by a compact, 

. 

. , - % ..^. 
u ̂ ' 

. . . 

.. 
Ilk L 

÷..71. . 
. MID 

C" 
1 - .-.- 

in 

lightweight, portable testing unit 
which can be used for checking 
open circuits and shorts, for meas- 
uring resistances of any circuit ele- 
ment, and for testing and adjust - 

JONES 
BARRIER STRIPS 

SOLVE MOST TERMINAL 
PROBLEMS 

/ w 

... '. 
- 4;s i 

% ' ',2F/0474---;'.;:%/' f 
/ ¡ `: ' . 

á / 

! / 
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A compact, sturdy terminal strip with 
Bakelite Barriers that provide maxi- 
mum metal to metal spacing and pre- 
vent direct shorts from frayed wires 
at terminals. 

6 SIZES 
cover every requirement. From 3/4" 
wide and 13/32" high with 5-40 screws 
to 21/2" wide and II/e" high with 
1/4"-28 screws. 

Jones Barrier Strips will improve as 

well as simplify your electrical infra - 
connecting problems. Write today 
for catalog and prices. 

HOWARD B. JONES COMPANY 

2460 West George Street 
CHICAGO 18 ILLINOIS 
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any "missions" are 
Ided . to completion 

ly technicians in the 
Il-Y-T Sample Dept. 

One of the many efficient power trans 
former designs that con be supplied in 
olmost any voltage, frequency and power 
rating with mountings as required 

A diminutive audio component that in 
corporates unusual characteristics for 
such a compact unit. A typical example 
of NYT resourcefulness. 

e 
\,t 

-V_ 

Whether the mission is accomplished by the Army, 

Navy or Air Forces-or is in itself a production job of 

Industry-the result attained, in all probability, had the 

backing of the N -Y -T Sample Department's engineer- 

ing staff.. 

These electronic technicians are supplying a vital part 

of the custom -designed, specially -built transformers for 

leading suppliers of electrically controlled or operated 

apparatus and equipment. Applications covering com- 

munications, fire control, mechanisms, locating and 

directional devices, lighting systems, detecting, naviga- 

tion, meterology, photo -electric units, and a host of 

other equally imperative phases of the war effort, are 

included in the Victory -function roster. 

Missions will -not terminate when hostilities cease. The 

myriad of peace -time problems will be unending .. 
.and.will be accomplished by N -Y -T with the same zeal 

and thoroúghness.. ' 

. y 

This 30 V.A. power transformer features 
a 40% weight reduction over previous 
designs. Temp. rise 30° C. Ambient - 65° C to -I- 70° C. Weight 8 ounces) 

1S 
a74 r= 

\ -44r 

',. -1 

NEW YORK TRANSFORMER COMPANY 
26 WAVERLY. PLA,CE, NEW Y-OR.,K,.,N. Y. 
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Power 
Rheostat 
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* Hundreds of thousands of these 
Clarostat power rheostats are now 
in daily use. They are standard 
equipment in planes, radio, elec- 
tronic, and industrial equipment. 
They are proving that "they can 
take it"-and then some. 

* Write for 
Literature... 

ror' 

v ' 4. _. i CL" AgOSTAT - 

- 

CUROSTAT MFG. CO., Inc. 2854 N.6m St., Brooklyn, N.Y. 

ing voltage regulators and reverse - 
current relays. The unit, complete 
with all accessories weighs approxi- 
mately 25 lb. 

United Hydraulic Mfg. Co., Los 
Angeles, Cal. 

Master -Cam Lever -Switch 
A NEW MASTER -CAM lever -switch 
(Model MCL-CS) is designed for 
use in electronic and communica- 
tions equipment, and wherever mul- 
tiple circuits must be controlled. 
The switch is static -shielded and 

non -corrosive. The positive posi- 
tioning -cam has roller detents 
which eliminates friction and con- 
tact bounce. Coil springs are used 
on both sides of the cam, so that 
equalized pressure is assured re- 
gardless of the number or arrange - 

Wanted 
ENGINEERS 

Radio 
Chemical 
Electrical 
Electronic 
Mechanical 
Metallurgical 
Factory Planning 
Materials Handling 
Manufacturing Planning 

Work in connection with the manufacture of 
a wide variety of new and advanced types 
of communications equipment and special 
electronic products. 

Apply for write), giving 
full qualifications, to: 

C. R. L. 
EMPLOYMENT DEPARTMENT 

Western Electric Co. 
100 CENTRAL AV., KEARNY, N. J. 
Applicants must comply with WMC regulations 

a 

A cut of JELLIFF .0008. ALLOY 

"C" WIRE was laid upon the 

above square ... it is so fine, the 

camera almost missed it. 

Below is a microphoto of the same 

wire, enlarged 420 diameters ... 
a sturdy uniform wire. 

THE C. O. JELLIFF MFG. CORP. 

SOUTHPORT-CONN. 

SPECIALISTS IN 

FINE WIRES 

( 
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icy 
E F ERIEN 
and ¡DG ̀ T 

%daâil Eeecetec Aloiedarioad 
(ANY years before "Electronics" blossomed as 

Y.L the wonder child of a post-war world, United 
'inephone Corporation Engineers were putting Elec- 
Ironic devices to work for industry; devices which 
were practical, rugged, and down-to-earth. 

Experience has shown that the solution of problems 
n Industrial Electronics usually requires the merging 

Id Mechanical engineering with Electronic engineer- 
ng to the fullest extent possible. 

MODEL BRT 
AIRCRAFT TRANSCEIVER 
A typical military product of 
UNITED CINEPHONE 
CORPORATION ` ' 

United Cinephone engineering and production 
facilities have proved valuable in many important 
industrial plants in connection with product control, 
automatic machine operation, operator safety and 
simplification of manufacturing methods. When our 
responsibilities as a Prime Contractor in the manu- 
facture of military electronic equipment have been 
fulfilled, our facilities will again be at the disposal 
of industry. 

`,' -, .-.a 

.,,,o.-.. 

RADIO R IV 

MODEL BRT-I 
NADE 9T 

UNITED CINEPHONE CORPORATION 
..7,1V4TON CONNECTICUT 

ó 

- 

UNITED CINEPHONE CORPORATION 
TORRINGTON; CONNEC,TICUT 

ELECTRONICS -September 1944 349 



fIBR 
. . . 

°FAB RÍCATÍ ON:::z 

- DATA .BOOKLET 

FREE 
ON REQUEST. 

DATA AND 
INFORMATION' 

FOR THE CORRECT 

SPECIFICATION 
`, IIF PHENOL FIBRE & p 

.1,111 ., VULCANIZED 
J FIBRE 

Just off the press-the new BAER descriptive bulletin) Con - 
loins factual, concise, vitally -pertinent data for the fibre - 
fabrication specifier or purchaser. What to use and what 
not to use for your particular application, from the stand- 
point of functional efficiency, service dependability and pro- 
duction economy. 
Illustrated with tables and charts for quick reference. Write 

.for your copy now ---a note will bring it promptly. euttetln 1s0 

ÍV::S BA E R-=. CO M PA.N Y..' 
CRAFSTMEN IN FIBRE FABRICATION 

9-11 N. MONTGOMERY ST., HILLSIDE, N. J. 

Send us your chas- 
sis or specifications 
for quotations. We 
are ready to meet 
your delivery 
schedules. 

This New Jig Speeds 
Your Radio . Assembly 
1) Can be loaded and unloaded In two seconds. 

2) Indexed 360' fixture to hold chassis in any position to 
step up soldering and all other assembly operations. 
3) Adlustable to any size to base limits of the Jig. Comes 
in various sizes or we will make Jigs to your chassis or 
specifications. 
4) Sturdy, rigid construction. 
5) Holding adapters to fit your chassis. 

ROBERT L. STEDMAN MACHINE WORKS 

SPECIALISTS IN MASS PRODUCTION TOOLS 

OYSTER BAY; LONG ISLAND NEW. YORK 

ment of contact assemblies. All 
contacts can be removed from the 
frame by removing a single bolt. 
The control knob can be supplied 
with light or stiff action. Contact 
rating is 10 amps, 125 volts a.c,, 
and 2 amps, 125 volts d.c. 

General Control Co., 1200 Sol- 
diers Field Rd., Boston 34, Mass. 

Mandrels 
THIS MANUFACTURER has extended 
his line of mandrels so that ap- 
proximately 750 different types are 
available for the forming of round, 
square, and rectangular paper 
tubes, used as coil bases. These 
mandrels are available for immedi- 
ate use in many sizes, shapes and 
lengths, and any ID or OD, and 
handle kraft, fish paper, cellulose 
acetate, or combinations of these 
materials: 

Precision Paper Tube Co., 2023 
W. Charleston St., Chicago 47, III. 

Dummy Tubes and Tube - 
Pin Straighteners 
To AID RADIO manufacturers in ob- 
taining accurate alignment of panel 
openings and contact points, minia- 

p 
IEDIgT . FIXED 

EIveR} MOULDED 

BAKELITE 

MICA D!ELUTRI( 

7(APACITORS. 
All Orders Rearing 

Army & Navy 
inspection of Source 

Will Be Filled 
Within 10 Days 

From Date of Order 
All B.M.A. or A.S.A. color coded 

A complete stock le ready for Im- 
mediate shipment of quantities. 
ranging from 500 to 5.000 of leach 
capacity In recular MICA CA 
PACITORS In 5%. 10% and 28% 

tolerance and silvered MICA 
CAPACITORS In 2%. 5% and 
10% tolerances. 

Notice to Manufacturen: Besides our 
regular stock of all capacities we have 
In stock ready for Immediate delivery 
at all times: 

10,000 OF EACH 
.01 .000 
.001 .0008 

.0002 

.005 .002 
.0005 .00025 
.0001 .00005 

In regular mica foil capacitors, 6 6i 
10% Tolerance, manufactured in ac- 
cordance with American War Stand- 

ards to meet Army and Navy Speci- 
fications. 

WRITE TOR PRICE SHEETS 
. RAID COMPLETE /NfORMRT/ON 

AART RQTUENsIN 
135 LIBERTY ST. NEW YORK 6.N.Y. 
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THE VARIAC ... the original continuously adjustable, manually 
operated a -c voltage control ... has these features: 

SMOOTH CONTROL - The VARIAC may be set to supply any predetermined 
output voltage with absolutely stepless variation. - 

4> HIGH EFFICIENCY - Exceptionally low losses both at no load and at full load. 

HIGH OUTPUT VOLTAGES - VARIACS supply output voltages 17% higher than 
line voltage. 

LINEAR OUTPUT VOLTAGE - Output voltages are continuously adjustable from 
ZERO by means of a 320 degree rotation of the knob. 

SMALL SIZE - VARIACS are smaller than any other voltage control of equal 
power rating. 

CALIBRATED DIALS - VARIACS are supplied with reversible dials which read 
directly in output voltage both from zero to line voltage 
and from zero to 17% above line voltage. 

ADVANCED MECHANICAL DESIGN - Rugged construction; no delicate parts or 
wires; two or more units may be ganged on the 
same shaft for multi -phase operation. 

VARIACS are stocked in nine models with power rat- 
ings from 170 va to 7000 va; prices range between 
$10.00 and $100.00. 
Because all of our facilities are devoted to war projects, VARIACS 
are available at present only for War work; all orders must have a 
priority rating. 

GENERAL RADIO 

VARIACS 
are made 
only by 

General Radio 

:.Cambridge 39, Mass. 
NEW -YOlk" CHICAGO 

L01 ANGELES 

WRITE FOR BULLETIN 883 
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THE RIGHT BULB TO USE' 
NO LONGER A MYSTERY 
THE NEW GOTHARD CATA- 
LOG-is actually en Engineer- 
ing Handbook that gives you this 

and complete engineering data 
on each of a wide range of 
models for varied applications. 
Here is an example of the in- 
formation given: 

Mazda No. and Voltage of 
lamp received by each specific 
Pilot Light is given opposite 
each photograph. 
y . 

Pilot Light Dimensions are 

presented in blue print diagram. 

Specifications include essential 
data on panel thickness, mount- 
ing dimensions, metal substance, 
jewel colors, etc. 

Listings of 
#1206 Faceted Jewel 
#1207 Plain Jewel 
#1208 Frosted Jewel, Colored Disc. 

Voltages: 
Mazda No. 64 

Mazda No. 68 

Mazda No. 72 

Mazda No. 1252 

'05. 1206 1201 1308 

6- 8 Volt 
12-16 Volt 
18-24 Volt 

24-28 Volt 

Request 
your 
copy 

immediately 

MANUFACTURING COMPANY 
1310 North Ninth Street, Springfield, Illinois 

EXPORT DIVISION -25 Warren Street, New York 7, N. Y. CADLES-Simontrice New York 

CHASSIS - 

CABINETS ` 

PANELS 

RACKS 

PLUGS 

JACKS 

CLIPS 

etc. 

AP teIRONK p , D . 

4.,, s 

SUSTAINED HIGH-SPEED 

PRODUCTION OF 

RADIO -ELECTRONIC PRODUCTS! 

With production redoubled, ICA is striding 
ahead of schedule-delivering Radio, Sound, 
and Electronic Products to the Armed Forces. 

At the same time, we are planning ahead, 
and therefore suggest .that you get the corn- . 

plete ICA picture now. Write for 48 -page 
Catalogue and 8 -page Brochure describing 
our products and manufacturing 

: 
facilities: 

Illustrated: ICA Antenna Installations 
..are in -wide' use in the. Armed Forces. 

6 

!fit suLinE 
(ORPORATIQN0F. AMERICA 

INSULINE-BUILDING LONG ISLAND CITY, N.Y.. 

.n rr 

ture dummy tubes and tube -pin 
straighteners are available. 

Stainless steel pins are used in 
the dummy tubes, which are used to 
hold socket clips in correct align. 
ment during wiring. The tube -pin 
straighteners are available with 
either hardened tool steel inserts 
(for factory use) or with stainless - 
steel inserts (where greater resist- 
ance to corrosion is desirable). 
Body and posts are plated with cad- 
mium. Inserts are replaceable. 
Both the tubes and tube -pin 
straighteners meet requirements of 
the WPB Sub -Committee on minia- 
ture tube standards. 

Robert L. Stedman Machine 
Works, Oyster Bay, Long Island, 
N. Y. 

Disconnect Terminals 
QUICK ACCESS to contacts of small 
switches is facilitated by the use of 
solderless knife -disconnect termi- 
nals. Switches which have tabs ex- 
tended from the contact, to which 
the external connections are sol- 
dered, may be converted readily to 
quick -disconnection switches with- 
out affecting the housing or any 

ENGINEERS 

with experience 
in the 

DESIGN 
DEVELOPMENT 
PRODUCTION 
OF AM AND FM 
RECEIVERS 

Also Mechanical Engineers 
and Engineers familiar with 
Electro - Physical Apparatus 
and Design 

We are a well -established concern 
located in New York City. To men 
who are qualified, we offer e most 
interesting proposition. You will, 
of course, be paid a good salary. 
You will have wide range of ex- 
pression due to our progressive 
thinking and planning. You will 
work with engineers who have con- 
tributed much to radio and elec- 
tronics. You will have the oppor- 
tunity to carve out for yourself a 

real and secure future. And you 
will not be hamstrung by "inside" 
politics. Tell us all about yourself 
in your first letter. It will be held 
in confidence. 

I'-706, Electronics 
330 West 42nd St., New York is, N. Y. 
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.NEW YORK. 

37 W. 65 It., 23 
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* Units illustrated are designed for maximum intelligibility through high 
noise levels plus economy of installation. Recommended for areas where 
wide angle distribution of high frequencies are necessary. Complete tech- 
nical bulletins describing the above upon request. 

Type 26-B is designed for voice repro- 
duction when used by itself. Also an 
excellent high frequency componer.t 
to a wide range system. Provides uni- 
form distribution over horizontal angle 
of 120° and vertical of 40°, Handles 
power input of 40 watts when equipped 
with two Jensen U-20 drive units. 22" 
wide, 141/:" deep, 20" high. 

Type 24-A is primarily an outdoor 
speaker. 'At 50 watts input prodiices'a 
sound level of + 94 db. (Zero refer= 
ence level 10-" watts per cm2) at 100 ft. 
distance on the axis of horn. Two or 
four Jensen U-20 drive units allow a 
maximum of 50/100 watts input. 
38" long, 26" wide, bell diameter 25". 

IIVCORt'ORATtD 

.;SbUN.D' REINFORCEMENT.AND. REPR.ODeUCT-ÍOM .EÑG1ÑE:ERfN, 
SAN FRANCISCO"- :é " 

1050 Howard St.,; 3 , . 

Type L-360 is designed for 360' hóri- 
zontal coverage arid 40° vertical with 
uniform frequency and power di;tri- 
bution. Handles power input of 20 
watts wheii.equiped with a single JOn- 
sen U-20 drive unit. 23" in .diameter 
overall; weight 25 lbs. 

'LOS ÁNGELES 

. 1000 N: Sewa'rd St., 38 



IF IT'S "ELECTRONICS" 
GIVE BUD YOUR SPECS 

If it's Electronic Equipment you are manufacturing, specify 
BUD precision parts and be sure of utter dependability and 
accuracy. Get our complete catalog of BUD precision radio 
and electronic equipment. It's yours for the asking. 

BUD RADIO, INC. 
CLEVELAND 4, OHIO 

Unusual Contact Designs 
* ARE NOT 

~sum- 

255 Times Actual Size 

* While war necessity does not 
permit release of information 
covering operational details we 

can present this illustration as 

an example of unusual design of 
electrical contacts being produced 
in our plant. It is a coin silver 

contact ring for rise on an assembly 

of special ceramic parts and made 
expressly for Stupakoff Ceramic & 
Manufacturing Company, Latrobe, 
Penna. This contact is being man- 
ufactured in large quantities by 
punching, forming and butt -braz- 
ing, with tolerances held to ±.001" 
on I. D. and ±,002" on width. 

.,"Tr."'7"; * 
GiREbAsLilToTy 

,_ GIBSON tCECTRIC. LOMPRNS' 
8361 F.nn4t+own Ave. Pittsburgh 21. Pa. 

- . 

switch parts other than the contact 
members. Switches which have 
screws or binding posts for external 
connection may also be converted. 
These terminals may also be used 
as a soldering tab for emergency 
repair or replacement, where splic- 
ing terminals are not available on 
the external leads, or a solderless con- 
nection may be made, if desirable. 

Aircraft -Marine Products, Inc., 
1591-B North 4th St., Harrisburg, 
Pa. 

Voltage Regulator 
THIS A -C VOLTAGE regulator (Type II 

TH Transtat) is a rotating trans- 
former -type device. It is designed 
for use by manufacturers of small 
apparatus. Features include a brush 
arm which is an accurately -ma- 
chined die-casting permitting good 
heat dissipation, and a simple 
means of changing brushes. It 
protects the commutator against 
short-circuiting contact with the 
brush holder. The shaft is inde- 
pendent of the brush -arm assembly 
and the unit can be quickly changed 
from panel mounting to table 
mounting, or ganged with other 1` 

STATISTICIAN 
Wanted 

preferably a B. S. or B. A. 

in ECONOMICS 

Must have some back- 
ground in market re- 
search and writing re- 
ports. 
An excellent post war 
future for a capable man 
in the radio division of 
this internationally known 
company. 

Essential workers 
need release 

FEDERAL 
TELEPHONE & RADIO CORP. 

The mfg. unit of the I. T. & T. 

39 Central Ave., East Newark, N. J. 

[ 
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MPORTANT C U R V g S 

wring our many years of service to industry in 

esigning and manufacturing permanent magnets, 

'e have conducted hundreds of tests. From the 

;suit of these tests we have been able to plot charts 

nd nomographs for taking much of the guess out 

f magnet design. 

'he one shown above-"Typical Demagnetization 

nd Energy Product Curves"-is used constantly by 

iur own engineers in designing magnets from the 

Carious proved alloys. If you are designing your 

iwn magnets, these curves should be useful, par- 

Lcularly as they are accompanied by an instructive 

amphlet-"Permanent Magnet Design". 

lend for the chart and pamphlet. Try designing 

our maanets. We'll be alad to check your results. 

:INAUDAGRAPH CORPORATION 
Selleck St. Stamford, Conn. 

Send for the chart shown 
above; also for a copy of 
"Permanent Magnet Design" 

;CINAUDAGRAPH 
-.CORPORATION::: 

LECTRONICS - September 944 
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Talk About 
PRODUCTION, 
v1110105 

4,000 Parts Per Day 
with DI-ACRO Bender 

Here is an example of "DIE -LESS DUPLI- 
CATING" typical of a great variety of 
formed parts readily made with DI-ACRO 
Precision Machines,-Benders, Brakes, 
Shears. Picture below shows an acute right 
angle bend and photograph above shows the 
finished part formed to die precision. Women 

operating DI-ACRO units 
maintain a high out -put on 
production work. 

, 
°uPLcaroNc 

n,. ot. 
merAC Dupe 5,,,ád 

Send for CATALOG wear 
oi., 

showing DI-ACRO Precision 
Machines and many examples 
of parts made with "DIE - 
LESS DUPLICATING." 

. Pronounced "DIE-ACK-RO" 

<I.. 

' Enclosed pictures in our plant prove the 
DI-ACRO Bender will do a real production job. 
We are making 4,000 completed parts per day 
which is competitive to most Power Presses." 
(Name on request) 

AtR , 
rRtCInOM MACMIMtf ,. 

.0 flEILIRIIlIli MFG. CO. ESSP: 

3iA 

321 EIGHTH AVENUE SOUTH MINNEAPOLIS 15, MINNESOTA 

Yi.`maI?; 

uNBRAK0 

SELF-LOCKING SET SCREWS 

Hold Against All Vibration 
For assured dependability, use "UNBRAKO" Self - 
Locking, Hollow Set Screws with the KNURLED 
POINTS. 

1S 

1191 Ittk 
. Q . 

Send for the "UN- 
BRAKO" Catalog 
of Screws. 

356 

Past performances over long periods in a 

vast variety of applications have marked 

"UNBRAKO" Knurled Point Hollow Set 

Screws as uniquely SATISFACTORY, be- 

cause they, won't shake loose-come Hell 
and high wafer. They're strong and 

hard- ... their hex socket won't round 
. and they positively stay put. 

The Knurling of Socket Screws Originated 
With "UNBRAKO" Years Ago. 

OVER 40 YEARS IN BUSINESS 

The "UNBRAKO" 
Hollow Set Screw 
With Knurled Cup 
Point. 
Pat'd. & Pats. Pend. 

STÁ-MDAR:bPR.ÉS.SE.D STE.EL C'0,: 
JENKINTOWN, PENNA. BOX 596. -- BRANCHES - 

BOSTON DETROIT INDIANAPOLIS CHICAGO ST. LOUIS SAN FRANCISCO 

units for polyphase or simultaneous 
single-phase control. Accidental 
lead -shorting is prevented, and 
high dimensional conformance is 
assured by the use of phenolic 
thermosetting plastic parts. Other 
features include vinylacetal insu- 
lated -wire, impregnation of core 

and coil with a synthetic -phenolic 
resin varnish of the polymerizing li 
type, corrosion -resistant fittings, 
and a new dual mounting arrange- 
ment for open delta, three-phase 

1 control that reduces space require- 
ments. 

American Transformer Co., 178 
St., Newark, N. J. 

20 -WATT UNIVERSAL 

AMPLIFIER 

Plug iri for A.C. or 6 - 

volt auto battery; no 
power pack necessary. 
Uses mike and built-in 
phono at same time. 
78 RPM motor, 9 - 
inch turntable, crystal 
pick-up, separate on - 
off switch. Long-play- 
ing needle included. 
Continuously variable 
tone control on in- 
clined eye -level con- 

trol panel. Use one or 
two 8 -ohm speakers 
without need of extra 
transformer. Has one 

6SJ7GT, one 6SC7, 
two 6L6Gs in push- 
pull, two 6X5GTs. 
Model 6720, with 
tubes, F.O.B. New 

York $56.28 
Model 6721, same as 

6720, less phono play- 
er $42.87 

TERMINAL RADIO-CORP. 
85 CORTLANDT-ST. NEW YORK 7; N.Y. 

. PHONE 'WOrth 2.4415 
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GENERAL CONTROL. COMPANY 

f 

z 

MODEL MCL-CS 

CAM LEVER SWITCHES 

General Control Company, the original cam lever switch specialists, 

are pleased to announce two new cam lever switches. The new Model 

MCL-CS is similar in design to the well-known Model MCL-FS, except that 

coil springs are used instead of flat springs to assure longer life and 

equalized pressure on both sides of the cam, regardless of the number or 

arrangement of contacts on each side of the switch. Also it can be supplied 

with either light or stiff action on the control knob to suit your requirements. 

This model is rated at 10 amperes, 125 volts A.C. and is outstanding for 

long life and dependability. 

The new Model MR Rotary Cam Lever Switch is designed for one to 

six index positions. It fills a definite gap, and a definite need, in the multiple 

contact switch field. With the new Rotary, any combination of contact ar- 

rangements can be used in each of the six positions. It is adaptable to 

actuate practically any number of circuits in sequence (or repeat) with the 

convenience of a single control knob. Its unique construction provides such 

features as circular cams for locating from one to five low -friction, roller spring 

actuators on each cam. A single hole only is required for mounting, and 

contacts in any section can be removed from frame by removing a single 

bolt. This switch can be easily rearranged.The Rotary is rated at 10 amperes, 

125 volts A.C. 

MODEL MR ROTARY 

-OTHER GENERAL CONTROL COMPANY P°RODUCT,S J 

MODEL MCL-FS 
Same construction os MCL- 
CS except with flat springs 
for pressure on cams. 
Contact possibilities are 
unlimited. 

MODEL MCL-MT 
Now under development 
for aircraft and other light 
duty applications. The light.- 
est switch of its type in the 
field. 

MC 

ta! 

' as 

MI MF 

MANUALLY OPERATED (FOOT) SWITCHES 
These switches relieve the machine operator, pre- 
vent fatigue, increase próduction and safety. The 
35 types cover every application. Send for cata- 
log No. 441. i\ .. ..... _ s .1 

GENERAL CONTROL COMPANY 
1202 SOLDIERS FIELD ROAD, BOSTON .34, MASS. 
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BIRTCHER 
STAINLESS STEEL 
LOCKING TYPE 

TUBE' 
CLAMPS. 

Series 926 
for Chassis Mounted 

Glass Tubes 

T _ Series 930 
for Sub -Chassis Mounted 

Glass Tubes 

Series 929 For Metal Tubes 

Birtchér Clamps are .suitable in all 
applications requiring a sturdy, 
positive -action devicé for securely 
holding tubes and similar plug-in 
components in their sockets under 
extreme vibration stresses. 

PROMPT DELIVERY 
Samples and Prices Upon Request 

THE BIRTCHER. CORPORATION 
.Manufactu f AIRCRAFT 

and RADIO PARTS 

5087 HUNTINGTON DR. LOS ANGELES 32 ' 

Comparison Bridge 
FOR SPEEDY TESTING of resistors, ca- 
pacitors or inductors in terms of 
ohms, microfarads or henries, re- 
spectively, the Type LB direct -indi- 
cating comparison bridge may be 
used. Components under test are 
connected one by one to terminals 
and are then rejected or passed. 
Components outside the limits set 
up (limits may be set with any 
combination of high or low value, 

1-. 
such as -6, +14 percent), will re- 
sult in a meter deflection. 

This production -test instrument 
is an a -c slidewire bridge with a 
vacuum tube null -indicator ar- 
ranged so that resistors, capacitors 
or inductors can be compared with 
a similar standard. Ranges are: 

To Serve You. Better 
AN ALTERNATE SOURCE 
OF GENUINE BIRTCHER 
TUBE CLAMPS 

Prompt Delivery 
We ore fully licensed to manufacture 
the complete BIRTCHER line of locking 
type, stainless steel tube clomps. Orders 
placed with us for prompt delivery using, 
BIRTC,HER part and identification num- 
bers will be filled at prices as favorable 
as. those to which'you are occustptned. 
All clamps will be identical with those 
manufactured by the Birtcher Corpora- 
tion. 

SOLE'II LICENSED MANUFACTURER 
OF BIRTCHER TUBE CLAMPS 

THE GEORGE S.THOMPSON 
CORPORATION 

5240 HUNTINGTON. DR. 

LOS ANGELES 32, CALIF. 

COMPLETE CIRCUIT 

PROTECTION 
requires Fuse Clips especially 
engineered to the multitude of 

today's services, 

FUSE CLIPS 
PHOSPHOR BRONZE BERYLLIUM 

COPPER, SILVER PLATED 

in aircraft, communications, in- 
dustry, electronics, electrical prod- 
ucts-from most delicate meters 
to high voltage services, Littelfuse 
solves the problem with new im- 
provements. 

Exclusive Littelfuse design and 
forming effect contact over largest 
possible area. Results: Extra tight 
grip-maximum electrical con- 
duction-less heat produced- 
panel board and switch temper- 
atures reduced-loss of clip -tem- 
per prevented-spring qualities 
retained much longer. 

Whatever your fuse clip require- 
ments, Littelfuse will be glad to 
counsel with you. 

Littelfuse equipment on Pan 
American Clipper. Courtesy of Pan 

American Airways System. 

LITTELFUSE INC. 
200 Ong Street, El Monte, Calif. 

4757 Ravenswood Ave., Chicago 40,111. 

358 September 1944 - ELECTRONICS 



1 

a 

C 

t 

c, acitance, between 0.0001 to 1.0 

n1;, resistance, between 2000 ohms 

al 20 megohms; inductance, be- 

t,!en- 5 and 50,000 henries, The 
s;lewire is uncalibrated. External 
sndards are used. The instrument 
cnprises a main unit which meas- 
u:s 7 x 8 x 51 in., and a separate 
nter. 
Industrial Instrument, Inc., 17 

Illock Ave., Jersey City, N. J. 

rulti-Output Dynamotor 
`lls PIECE OF equipment ;,is de- 

Ened to save space and battery 
crrent in mobile applications, par- 
tularly where a transmitter and 

rreceiver are used. The dynamotor 
i capable of delivering simultan- 

f 

usly as many as three sepárate 
itputs. For instance, it is possible 

+i obtain 6.3 volts a.c., "B power 
or the receiver, and also high volt - 

le for the transmitter. 
Carter Motor Co., 1608 Milwáu- 

ile Ave., Chicago, Ill. 

:onstant-Voltage 
'Transformer 
ILLUSTRATED BELOW is a small, corn - 

act unit in a hermetically sealed 
ise, designed for chassis mount- 
ng. Rated at 6.3 v, 17 va output, 
'his constant -voltage transformer 
'?ill maintain that value within ± 1 

tercent regardless of line -voltage 
variations as great as ± 12 to 15 

i)ercent. This unit is especially 

; t * . 
+ ,``_i 

PORTABLE POWER PROBLEMS 

THIS MONTH-SIGNAL CORPS' "HANDIE-TALKIE" 

A POWERFUL HANDFUL, capable of calling tanks and planes for support or attack, 

the "Handle -Talkie" is the electronic answer to modern warfare's demand for a light, 

compact communication unit. Lightweight Burgess Batteries give the "Handie-Talkie" 

necessary energy to operate under all conditions and in any climate. 

SPECIAL-PURPOSE BATTERIES. The battery needed to operate the "Handle -Talkie" was 

developed by Burgess engineering research to give dependable service wherever the 

Army goes. Burgess engineers are constantly creating new special-purpose batteries, 

and new uses for standard batteries. Let them solve your portable power problems. 

Write about your specific needs, or send coupon below.for free Engineering Manual. 

---- ` ' 'st 
_ FREE ... 80 -PAGE ENGINEERING MANUAL 

25 charts and 36 data tables on characteristics of dry batteries for 

electronic applications. Also 31 descriptive pages. Tabbed for 
ready reference. Write Dept. 9 for free copy. Burgess Battery 
Company, Freeport. !Ilinois. 

Name 

Address 

City State 

BURGESS BATTERIES 
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turntables-it's practical, 
The soft suede, velvet or 
your product at low cost. 
assortment of colors. No 

FLOCK 
HAS MANY USES 

IN RADIO 

You'll find Cellusuede Flock an ideal 
material for coating wire grills, cabinet 
interiors, cabinet bases and phonograph 

economical, and has a high accoustical value. 
velour effect will also enrich the appearance of 

Rayon or Cotton Flock is furnished in a wide 

rationing ... no priorities ... no delay. 

Write for Color Card, 

Samples and Prices 

0. 

e0 
OEE ABLE -4, 

C1RICA SS 

« 

Depend on 
IN WAR 

We are manufacturing to the toughest 
specificat:.rns of the armed forces and 
are producing cordage to their satis- 
faction. 

Diamond 
,, 

IN PEACE 
We shall produce the type and quality 
of cordage you must depend on for 
your electrical appliances. 

A Complete Plant from Copper 
Drawing to Assembled Cords! 

Torw,,--7-, Diamond Wire & Cable Co. fr Chicago Heights, Illinois 

Manufacturers of electrical flexible cord, cables, and 
instrument wires for radio and appliances. 

ii 
Yr 

yr 

AC TIMING MOTOR 
Available 450 RPM 
(or faster) to I REV. 
per month; mnu.e 

factored to your 
specific voltage, 
frequency, speed and torque 

requirements, 

TIME IS PRECIOUS- 
PLAN TODAY FOR 

TOMORROW 
Timing is vital today --indispen- 
sable tomorrow! 
Compact, rugged and with ex- 
treme flexibility, Haydon timing 
motors lead the field. Manufac- 
tured to your specific voltage, 
frequency, speed and torque re- 
quirements. they are available 
with brake for instant stop - re- 
versible, and N ills shift device for 
automatic reset. 
Whatever Your Timing Problems 
May Be... our tinting engineers 
are ready and willing to help you 
solve them-Just drop a line to 
our Timing Engineering Service 
Department. 

As makers of the 
most complete line of 
-Synchronous Timing 
Motors, Haydoa 
'Manufacturing Com- 
pany offers a com- 
plete TIMING ENGI- 
NEERING SERVICE 

a don 
MANOrIACTOaING COMPANY 

INCOn1OaATrO 

Q04 £414714 éa.r.fed:Gfi 

I 

} 

ti 

K. 
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citable for use in stabilizing elec- 

ton-coupled oscillator circuits. 
;ectronic equipment in which this 
lansformer is included does not 
(quire filament voltmeters or 
iinua1 filament -voltage controls. 
Bulletin DCV-102 describes this 

ud other new designs of trans- 
:rmers available from the manu- 
:cturer, Sola Electric Co., 2525 
4ybourn Ave., Chicago 14. Ill. 

npluse-Initiated Timer 
?PE PSEH-1 TIMERS can be sup- 
ied for a -c operation on 110 or 
;l0 v, 60 cycles or 25 cycles; or for 
:e operation at any specified volt - 
./e from 6 to 120 v. Typical units 
-easure 31 x 3a x 3a in. Contact op - 
ration occurs at the end of a delay 
terval after power has been ap- 
lied, or after receipt of a momen- 
:ry impulse from a pushbutton, 
mit switch, or other source. The 
'Ijustable timing range is 20 -to -1, 
'id the mechanism is immediately 
ecycling. A built-in DP, DT auxil- 
Ilry relay provides a variety of cir- 
.lit arrangements common to, or 
rotated from, the control circuit. 
Struthers -Dunn, Inc., 1321 Arch 

Philadelphia 7, Pa. 

'ivot Type Ball -Bearings 
'IVOT TYPE BALL -BEARINGS are avail- 
ble in sizes ranging from 2 to 10 

im O.D. They are made of beryl - 
urn, stainless or chrome steel. 

.ach bearing is equipped with four 
ails of the same material as the 
up, and fitted with a retaining cup. 
Miniature Precision Bearings, 

i;eene, N. H. 

Criple-Action Locknuts 
Ind Fasteners 
rHE MAIN FEATURE claimed for 
Type 6NAC Palnut locknuts and 
asteners is a triple locking action. 
Ile sides have been extended and 
;he ends of the petals are turned 
n, leaving.a hole in the top slightly 

t smaller in diameter than the out- 
side diameter of the bolt. When the 
)Olt extends through the top, it 
forces the top open so that a strong 
spring pressure is exerted on the 
Solt, resulting in a triple grip. Be- 
:ause this spring tension is con- 
3tant and will hold the nuts in any 
iesired position on the bolt regard- 
less of vibration, this type of nut 
may be used as an adjustment nut 

HERMETICALLY SEALED 

' se.y;a,ie RELAYS 

Type 5 RH 
;01/2" x 11/2"x21/4") 

. 
Type 4 RHL 

9.10/2" x It/ ," X 25/8") 

SpNO 
10 

W 
01.11051500». 

R S 
0 MQp1U '01 

SUg 

The 4R and 5R Relays may now be obtained hermetically sealed. Truly 

proof against fungus, humidity and other tropical hazards - capable 

of withstanding ambient temperatures from -50° to +90° centigrade. 

Exposed insulation is glass. The assembly is permanently sealed with 
solder. Plug-in mounting or lugs for permanent or semi -permanent in- 

stallation. Tie -down lugs for either type if desired. 

Remember- For Stationary Operation. 
Type 4 requires 6 to 12 mw 
-15 very fast operating 
Type .5 requires 0.5 mw -is slower than type 4 

Send for .complete 
tiott, stating your 

Sigma Instruments, INC. 

-P/11.6Lf/LC RELAYS 

For Aircraft Applications, etc. 
Type 4 requires 30 to 50 mw 
Type 5 requires about 5 mw -is most stable as to ad. 
justment. 
-withstands severe shock 
(500 g's) without damage. 

informa - 
problem. 

62 CEYLON STREET 
IIÉW.:ADDRÉSS) BOSTON º1, MASS. 
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FICIEN 
ER 

toniL E ui merit 

.FRACTIONAL 

MOTORS 

Eliminate set generated heat and you get 
n of o n l y peak a fiicienc y b ut long er life to o 

from all components parts in elec- 
tronic equipment. Pilot Blowers 

are proving this for leading 
manufacturers in this field. Easy- 

to-install-compact-quiet 
running-economical ... these 
are the features which make 

Pilot Blowers ideal for the im- 
portant job of air circulation 

and ventilation in Radio equip- 
ment. Available in standard 

models -to move from 15 to 110 
C.F.M. Write for Bulletin 507 today! 

F. A. SMITH MFG. CO., INC. 
801 DAVIS ST., ROCHESTER 5, N. Y. 

CENTRIFUGAL. 

BLOWERS- 

IRON 
CORES 

RESISTANCE 
Consult Pyroferric 

on 

E 

HIGH 
MEDIUM 

your Powder MetallurgyLOW 
requirements 

PYRo .ERRI.0 CÓ 
175 VARICK STREET NEW YORK, 14, N.Y.'. 

Pyroferric 
Powdered 

metal precision powcores have kept to specification: 
instrument 

development. Theapace the vital They 
are manufactured PERMEABILITY 

HIGH 
as desired FREQUENCY 
LOW 

7.. 

RRIE 

(11F----- 
a 

-y - - 

_ui-liiQi - _ -1,K T:1 +2 

WORKS- FOR WAR.. 
PLANS. FOR PEACE 

We're thjnking about you, too, 
Mr. Radio Amateur, and we're 
planning for your return after 
Victory. R.M.E. engineers have 
your tomorrow's radio . equip- 
ment'on the drafting table-and 
you're going ;to like it! New 
features-improved design-bet- 
ter performance-gained from 
war's research. Stand by for, 
your R.M.E. receiver. 

"R.M.E. -.Since 1933" 

RME ic `iumw* 
tF.t: % 

FINE COMMUNICATIONS EQUIPMENT 

RADIO MFG. ENGINEERS, INC. 

<1.a -mi; .U..S. A. 

i 
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fit electrical contacts, and mechan- 
ifÍ travel -limits. 

Cype 6NAO nuts may also be 

aid, because of their light weight, 
o bolts holding together parts 
nde of glass, plastic and other 

h materials, where a resilient 
ftening is required that can be 

t:htened without danger of frac- 
b.ing relatively brittle materials. 
Mother feature of these Palnuts is 

t.tt they are all -metal and will 

ttre.fore withstand high temper- 
ires. 
The Palnut Co., 77 Cordier St.,' 

Pington, N. J. 

Jatary Relay 
]i-TROL is a new type of relay 
iiich operates on a rotating bai- 

lee principle. It is designed espe- 
oily for applications involving 
ivere vibration, temperature and 
limidity specifications. The basic 
nit is a compact driving -mechan - 
;m providing up to 30 deg of 
wwckwise or counter clockwise ro - 

i 'ution. When used to operate switch 

vafers, the basic unit makes a re - 

ay providing a great variety of 

Contact arrangements adaptable for 
(paced wafer switches, or switches 
In separate compartments. Where 
switch wafers are not used, a spe- 

cial self-contained coil break - 
switch is provided. The unit meas- 
ires2i}xlixIin. 

Price Brothers Company, Fred- 
erick, Md. 

Coaxial Plugs and Jacks 
TO MAKE SOLDERING of coaxial plugs 
and jacks an easy and out -in -the - 
open job, these plugs and jacks are 
built with sliding sections so that 
they can be quickly disassembled. 
The conductors to be soldered are 

TRANSFORMERS 
HELP THEM WIN! 
All important to a Task Force are the many and va- 

ried electrical units that play such a vital part in the 

operating and' coordinating of both ships and planes. 
11 

One factor common to all these units is the need 

of an unfailing source of Proper Power-the Hermet- 

ically Sealed Transformer. 

Chicago Transformer designs and manufactures 

transformers that more than meet the rigid' standards 

set for equipment of this type. 

E 

' Official U. 5. Navy 
Photograph 

i 

j-. 

7,.- ,.';. *-- 
, 

. 14"3r 

_:t' .17 

I "` 

ti 

I.VIS'ÍON'O.F, E55EX :W:IR'E CO.RPO.R'ATIO'N^ 
-_ .. - . ,. 
350'I::°W EST.ÁDDI.SON. STR.EET 

: "CHIC;AGO, I'B '°... ' 
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Do your 
plans for 

the future 
call for 

electronic 
controls or 
assemblies? 

Perhaps 
we can 

help you! 
If electronic devices or sub- 
assemblies in quantity are 
among your postwar needs, 
perhaps our broad experi- 
ence in their development 
and manufacturé is the an- 
swer! Your inquiries will 
not obligate you in any way. 

r 

Among our present products are 
Electronic Sound Devices Inter- 

communicating Systems Industrial 
Voice -Paging and Broadcasting 
Equipment Permanent and Port- 
able Amplifying Systems Record- 
ing and Disc -Playing Units Elec- 
tronic Controls Operating 
Sequence Recorders Other 
Special -Electronic Devices. 

BELL SOUND SYSTEMS, INC. 
1189 Essex Ave., Columbus 3, Ohio 
Export Off. 4900 Euclid Ave., Cleveland 3, Ohio 

easily exposed by removing one 
screw and sliding the sections apart 
with the fingers. It is not neces- 
sary to solder through a window. 
These plugs and jacks are machined 
from bar brass and have positive 
connection between outer conduc- 
tor and inner conductor. The inner - 
conductor contacts are silver plated 
for maximum conductivity. My- 
calex is used as insulation. 

Andrew Co., 363 East 75th St., 
Chicago 19, Ill. 

Fungus -Proof Resistors 
and Switches 
FIXED WIRE -WOUND resistors (Akra- 
Ohm), and switches which have 
been treated with anti -fungus mate- 
rials and which meet Signal Corps 
Specification No. 71-2202A are avail- 
able without -any manufacturing 
delay occasioned by this special 
treatment. 

Shallcross I1fg. Co., Collingdale, 
Pa. 

Aircraft Push -Pull 
Circuit Breaker 
KLIXON D-6751 designates a new 
aircraft circuit - breaker which 
makes use of a push-pull feature to 
permit the opening of the circuit 
breaker manually. Thus mainte- 
nance and repairs to a circuit can be 
accomplished without de -energizing 
the entire power system. A delib- 
erate pull is required, and the off 
position is retained safely against 
accidental tripping when operating 
adjacent switches. The push-pull 
button travels outwardly approxi- 
mately in. upon tripping and ex- 

(''( 
. 

Ia 1 1 

You can count on 

311 
Wincharger Anten- " na Towers. They 

Vcombine strong effi- 
cient coverage with 

pi built to last quail- 
41. ties that insure you 1- 

rl years. of service. i 
Add to these ad- 

vantages their strik 
ingly attractive ap- 
pearance plus a sen- 
sationally low initial 
cost and it's easy to 
see why an ever in- 

creasing number of 
Wincharger Anten- 
na Towers are being 
used for: 

1i Commercial Broadcasting ,, Police Work 
5 Signal Corps Air Lines 

0 Ordnance Plants 

11 To be sure for years ahead 
A k -be sure to specify ~- 
IF charger Antenna Towers. 

/hl 

01 !N RG[q 
. rRRM CeRlc 

S/Sr(MS 

1_!p 

f 
DIRS 
/M.UpC[Q 
Y(RrICR( 

r . _ 

NCi 

RRDIRroRS 

nWIMCHARGERVERTICAL RADIATOR 

WINCNARCER'-CORPORATION . SIOUX CITO IOWA 
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[ 
./ _ inc - 

aC simile 

., " 
1 .:,1 

THE 
"INSTANT COURIER" 

(Transmits pictured messages 
by radio or wire). 

For the present, Finch manu- 
facturing facilities are being 
devoted to special radio' ap- 
paratus for .. . 

U. S. SIGNAL CORPS 

U. S. NAVY 
U. S. ORDNANCE DEPT. 

F. C. C. 

F. B. L 
U. S. TREASURY DEPT. 

and WAR MANUFACTURERS 

S0O°D 

`I ItECEIVIMO 

I) 

N, FINCH 
TELECOMMUNICATIONS; Inc: 

II PASSAIC, N. J. 

ai 

al 

Immediate Delivery! 
WIDE RANGE 

VACUUM TUBE 
'VOLTMETERS 

DOYOUR ENGINE 

WER 

High input impedance for both AC and= 
DC measurements. 

Convenient. low capacity "Probe." es- 

pecially adapted to high frequency radio 
use -100 megacycles and over. 

Self-regulating operation from power 
line; no batteries. 

Multiple voltage ranges-accurate and 
stable. 

BULLETIN ON REQUEST 

ALFRED W. BARBER 
LABORATORIES 

34-04 Francis Lewis Blvd. Flushing, N. Y. 

trouble finding an exactly 

Are you engineers -having f 
correct electrical power supPIor Y 

today's 
for 

products? Are you planning the power supply 

your future products? Then let Wincharger Engineers 

help you. They can save you lots of time and worries 

if you need: 
MOTORS' 

Built in and shell type motors 

Adjustable speed motors 

Syncronous Motors 

Rotary Electrical aviation equipment 

Dynamotors and Inverters 

Motor Generator sets 

Railroad Car Lighting 

. I; 

. ( 

BONDS for 
VICTORY 

mq 
,M ,...... 

!ZoROTARY ELE(TRI(AL EQUIPMENT 
WINCHARGER CORPORATION SIOUX CITY, IOWA 
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',VSURE 

THAT CAN'T 'SLIP4.': 

TELEVISION 
For anything in Television. 
come to the first specialized 
Television Suppliers 
RCA Power Supplies 
RCA Deflection Yokes 

RCA Deflection -Transformers 
H. V. Transformers, Capacitors ' 

Highcapacity filters' =+4?i 
Kris scope rubber masks 

Kinescope Protection Glass 

Amphenol Beaded Coaxial cables 
Ceramic capacitors 

Televisión band switches 

264 West 40th St. 
New York 18, N. Y. 
Telephone: PEnsylvania 6-8730 

RCA Distributors for parts and Test Equipment 

*2t 

, , ,` i 
, \ .`;.. 

C \,1, , ., \ . ..,:: .. . 
` `' 

Is \ \:r u . 
. 

W z 2 A \ ..' ,,; ,\\''' \` "' 
111,.. 

o, 

\,-.o-:' `-,'\` 

The BOOTS SELF-LOCKING RADIO ANCHOR NUT, SIZE NO. 
Designed especially for Radio 'and Electronic products 

The all -metal, built-in lock permits no axial play 
-holds the nut securely in place despite the 
severest vibration. Not affected by temperature 
changes. Can be used safely and effectively again 
and again. Additional important advantages: 

Remarkably small, compact and sturdy- 
helps good product design. 
Will riot turn. 
More readily applied than a clinch nut. 
Threads are never distorted since no punch 
is required. 
Allows flush surface on opposite side N ith.Out 
chamfering. 

6 

Motion picture-"All WorkAnd NoPfay"- 
16 mm. sound -30 minutes. 

For information write Dept. A.7 

BOOTS 
SELF-LOCKING NUTS 

7h areYNoExcuse*v.' Nur37,obn Loci 

Boots Aircraft Nut Corporation 
General Offices New Canaan, Conn. 

Representatives in New York, Chicago, Detóit, Indianapolis, Les Angeles, Kangás City, Dallas, Toronto, Montreal, Vancouver 

;, LATES 

/1A 
DIALS PANELS PLATES 
made to your precise engineer 
ing specifications in etched 
metals and finishes. 

METAL ETCHING. CO:, 

LONG 
21-03 44th,AVE::- 

ISLAND CITY, NEW YORK 

TEST INSULATION 
THE MODERN WAY 

(. 

I. 
((s 

".. r--= -. . 

[[ 

. - I 

-..:,,t' _- 
r , ... WITH A 
i MODEL B-5 

s 

IMEGOHMER 
1 NEW BATTERY -VIBRATOR TYPE 
No more tiresome cranking of a.hand-driven 
generator. Entirely self-contained. Steady 
test potential of 500 volts D.C. available 
at the touch of a switch. Direct reading in 

insulation resistance. Various new models 
and ranges. 

Write or phone for Bulletin 430 

HERMAN N. 

COMPANY, INC. 

21 PARK PLACE ' 'NEW YORK, N. Y. 

If 
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METAL -COATING PROCESS 
FAST AND FOR HEAVIER 

ECONOMICAL COATINGS 

IEQUIRES ONLY RAPID ELECTROLYTE-RAPID 
METAL CLEANER-RAPID APPLICATOR 

Plating current is obtained from dry 
cells, storage battery, or any convenient 
source of direct current at 3 to 6 V., or 
use Rapid Plating Rectifier for heavy 
work. 

For silver surfacing bus bar connec- 
tions, lugs, switch blades, etc. For plat- 
ing or touching up miscellaneous sur- 
faces with cadmium, nickel, zinc, copper 
and gold. Building up limited areas. 
Hard surfacing with nickel. .Used in 
shop or field. Special applicators de- 
signed to speed up production line jobs. 

Our laboratory Is glad fo cooperate'. 
No obligation 

' apid Electroplating Process, Inc. 
1414 S. Wabash Ave., Chicago 5, III. 

,121 Graybar Bldg. 237 Rialto Bldg. 
Mew York. N. Y. San Francisco. Calif. 

PLATINUM 
WIRE FOIL RIBBON 

SEAMLESS TUBING 

SILVER 
SHEET WIRE 

BRAZING .ALLOYS & FLUX 

THE AMERICAN PLATINUM 

WORKS 

Refiners & Manufacturers 
N.J.R.R. Ave. at Oliver Street 

Newark 5, N. J. 

poses a three -colored band which 

is partly luminous so that indica- 

tion is given under all conditions. 
A specially designed shunting - 
switch is used to provide "non-trip- 
freé" action. 

. These breake`r's are lightweight 
and will carry approximately 120 

percent of rated current continu- 
ously, and trip ultimately at. 138 

percent of rated current in an am- 

bient temperature of 25 deg C. Re- 

gardless of the mounting position, 
the units meet shock, vibration and 
motion requirements, and conform 
to Navy specifications M-538 and 
NAF-1213. They are available in 

ratings from 5 through 50 amps 
with standard AN mounting di- 
mensions. They are suitable for 
30 v, d -c systems. 

Spencer Thermostat Co., Attle- 
boro. Mass. 

;Gas Proportioner 
THIS NEW PIECE of apparatus was 
developed as an aid for electronic 
tube manufacturers, heat treaters 
and others who use mixtures of 
gases for protective atmospheres. 
It is designed to produce an ac- 

curately proportioned mixture of 
such gases at a pressure not in ex- 
cess of 5 lb per sq in. The device 
.consists óf a mixing block incor- 

porating accurately sized orifices 
and on which are mounted flow - 

meters, pressure gauges and needle 
valves as well as, inlet and outlet 
nipples. It can be furnished with 
any two of six available fowmeters. 
Flowmeters for hydrogen service 
cover a range of from approxi- 
mately 2 to 200 cu ft per hour. For 
iitrogen, the range is from approxi- 
mately 6 to 140 cu ft per hour. 

Air Reduction Sales Co., 60 East 
42nd St., New York 17, N. Y. 

can shoulder 

the responsibility 

of purchasing 

agents for Radio 

and Electronic 

Components 

Trxmedcate detitie l ed 

cot/ Tubes `.Meters 
Relays Panels Fuses 

Resistors . Sound Sys- 

tems Batteries Plugs 

Jacks Capacitors 
Transformers Test 
Equipment Oscillators 
Attenuators Terminal 

o . 

Strips; etc. 

We can relieve you of the 
task of locating equip- 
ment ... give it to you in 

a hurry ... at competitive 
prices. Or, if you have 
difficulty in finding the 
part you need, we can 
use our resources and ex- 

perience to find it for you. 
Making suggestions as to 
the effectiveness of substi- 
tutes is 'another part of our 
job. Moreover, our up-to- 
date knowledge of tech- 
nical and priority prob- 
féms' is available to you. 

TELEPHONE ORDERS TO LONGACRE 311800 

TIT TTI 
RADIO COMPANY 

103 WEST 43rd ST., NEW YORK 18, N.Y. 
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ADCASTING STATIONS 

gag 
STUDIOS! 

000 1 

YOU Can G et Them 

C!1`?!C 2,d 

GOUÉD -MOODY 
"EEaek Seal" 

GLASS BASE 
INSTANTANEOUS 

RECORDING BLANKS 
"'The tributes paid to "Black Seal" 

discs by many leading engineers 
'have been earned by distin- 
guished service on the turntable. 
Your ears will recognize the dif- 
ference in quality. of reproduc- 
tion, and the longer play -back 
life will prove the superiority of 
"Black Seal" construction. Choice 
of two weights - thin, flexible, 
interchangeable with aluminum, 
or medium weight - both with 
foúr holes. 
An AA -2X rating is automatically 
available to broadcasting sta- 
tions, recording studios and 
schools. Enclosure of your prior- 
ity rating will facilitate delivery 
Old Aluminum Blanks Recoated with 
'Black Seal" Formula on Short Notice 

RECORDING BLANK DIVISION 

385 BROADWAY NEW YORK 13. N. ti 
EXPORT DEPT. ROYAL NATIONAL COMPANY. INC. 

Of 550*0 STRUT, Y. T. 

Marking Unit 
DELICATE AND precision parts hav- 
ing a ground or mirror surface may 
be marked without marring by 
means of a marking unit (Airgrit) 
which is operated by air pressure 
and employs a principle similar to 
sand -blasting except for the fact 
that it is especially designed for 
delicate materials. A timing unit 
aids in making uniform markings. 

James H. Matthews & Co., 3942 
Forbes St., Pittsburgh, Pa. 

Film Recorder 
FILMGRAPH Is a ' new device for 
permanently recording and repro- 
ducing sound on film instantane- 
ously and without processing. The 
instrument consists of an electro- 
magnetic dual-purpose head (re- 
cording and playback), sapphire 
stylus, motor, and necessary con- 
trols and connections. It is avail- 
able in a cabinet complete with an 
amplifier, speaker and microphone, 
(weight is 16 lb), or without these 

accessories. Recordings can be 
made on Filmgraph M-5 special 
film, on which a number of sound 
tracks (up to 40) may be recorded, 
or a recording may be made directly 
on 16 mm film. Recordings cannot 
be made directly on 8 mm film be- 
cause the speed of 8 -mm projectors 
is too slow for good results on this 
recorder. Where it is desirable to 
use 8 -mm film, it is necessary to 
use Filmgraph M-5 film as an aux- 
iliary. 

Miles Reproducer Co., Inc., 812 
Broadway, New York 3,, N. Y. 

Electronic Weld Controls 
Two TYPES OF welding controls are 
available. The first of these is 
Model 40, which is a general-pur- 
pose control for seam, spot, or pul- 
sation -welding machines. It is de- 
signed for the control of welders 

KIRKLAND Pioneer 
INDICATING LAMPS 

N e w 
J/E ROME TYPE LENS -CAP wits 
HEAVILY WALLED, DEEPLY CUPPED 
GLASS LENS. SO OUTSTANDING THAT 
A COMPLETE LINE OF PILOT -LIGHTS 
HAS BEEN EQUIPPED WITH IT. 

For Use With the Most Read- 
ily Obtainable Lamp Bulbs 

Type No. 590 D/E Unit for use with 
the S6 candelabra screw base lamp on 
voltages up to 120 volts. 

The No. 590 D/E Unit, List Price, 
(less lamp) 51.25. 

Specifications: Mounting hole, r/8" di- 
ameter; overall depth behind the front 
of the panel 2"; length of threaded 
a'ea 1,;". Underwriters' Approved. 

Distributed Nationally By 

GRAYBAR ELECTRIC CO. 

Write for 
Catalogue 

THE H. R. KIRKLAND CO. 
MORRISTOWN, N. J. 

STEATITE 

CERAMIC 

CHARACTERISTICS 

Specific gravity of only 2.5 to 2.6 
cent. Par cent power factor. 
Water absorption S. 1.5.0.001 per 
5. 1.5 to 60 cycles was only 0.0165. 
Dielectric constant at 60 cycles 
was 5.9-1000 KC 5.4. 

Makers of electrical and radio apparatus des- 
tined for war service are finding in LAVITE 
the precise qualities called for in their 
specifications . . high compressive and 
dielectric strength, low moisture absorption 
and resistance to rot fumes, acids, and 
high heat. The exceedingly low loss -factor 
of LAVITE plus its excellent workability 
makes it ideal for all high frequency appli- 
cations. 

We will gladly supply samples for testing. 

D. M. STEWARD .MFG. COMPANY 
.tlain Office ó Works, Chattanooga, Tenn. 
New York Needham, Mass. Chicago Los Angeles 
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NEW PRODUCTS DIVISION 

DESIGNERS I1OR 

INDUSTRY, INC. 
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For .the Best In MECHANICAL, 
THERMAL., CHEMICAL, AND 
ELECTRICAL PROTECTION 

Get 

Electrical Insulating Varnishes 
Get complete information on the com- 

plete line of Pedigree Impregnating 

Varnishes - Finishing Varnishes - Pro- 

tective Sealers - Sticking Varnishes - Coreplate Varnishes - Insulating 

Compounds. Write for the free 40 - 

page book. 

Ile P. D. GEORGE CO. 
5200 North Second Street St. Louis 7, Mo. 

Call in the Pedigree Varnish Man Nearest You 

w 

American Capacitors are giving peak performance 
in front line battle areas ...they have to be tough! 
They are precision engineered to meet the most 
exacting demands. American Electrolytic and Paper 
Capacitors, incorporating new plastic designs, 
cover all standard capacitance values and 
working voltages. 

AMERICAN CONDENSER CO. 
4410 RAVENSWOOD AVENUE CHICAGO 40, ILLINOIS 

THEREIIS' AN AMERICAN CAPACITOR FOR -EVERY SIZE AND PURPOSE 
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TYPE 65X 

pAr's C4b Deta.. 

Actual' Size 

11 
Other typt3 available In 

It 
the lower values 

RESISTOR- 
BULLETIN 37 

GIVES FULL DETAILS . 

It shows illustrations 
of the different 

types of S. S. White Molded Resistors 

and gives details about construction. 

dimensions, 
etc. A copy. with Price 

List will be mailed en request. Write 

for if - today. 

WIDELY FAVORED because of 
NOISELESS operation, DURABILITY 

and fine PERFORMANCE in 
all climates . . . 

STANDARD RANGE 
1000 ohms to 10 megohms 
NOISE TESTED 

At slight additional cost, resistors in 
the Standard Range are supplied with 
each "resistor noise tested to the follow- 
ing standard: "For the complete audio 
frequency range, resistors shall have 
less noise than corresponds to a 
chánge of resistance of 1 part in 
1,000,000." 

S.S.THE S.S. WHITE DENTAL MFG. CO. NDUSTRII L DIVISION 

HIGH VALUES 
15 megohms to 

1,000,000 megohms 

DEPT. R lo EAST.e01h ST.. NEW YORK IC N. r. 
IlE%IEIE SHAFTS AIRCRAIT ACCESSORIES 

MOLDED PLASTICS 
MOLDED RESISTORS ILEAIELE SHAPE TOOLS 

FOR EVERY RADIO 
ELECTRICAL AND 

, ELECTRONIC USE. 

. _ - ''"t - 4 

The importance of 

MICA 
for National Defense 
Submarine engines depend on Mica 
parts for reliable performance. Elec- 
trically -driven TORPEDOES would be 
almost an impossibility if it were not 
for certain MICA segments contained 
in the motor parts! 

Ford Radio & Mica Corp. 
JOSEPH J. LONG, Pres. 

538 63rd Street Brooklyn 20, N.Y. 
Est. 1917 Tel: Windsor 9-8300 

1 

_- ;..? »+tr _ ipww,r?A2 ' ̀  
-.' .- ;. =.--"" - ..-- d __-: - _ 

A 

"STAR" 
PRODUCTS THAT 
REDUCE MINIATURE 
TUBE FAILURES... 

* Fills a requirement for your 
assembly department and meets 
the specifications of WPB Sub - 
Committee on Miniature Tubes. 

Every manufacturer of Miniature Tube 
Radio Sets can benefit by using these two 
"STAR" Products . . . STAR Miniature 
Socket Wiring Plugs' for accurate align- 
ment of socket contacts during wiring, and 
STAR Miniature Tube Pin Straighteners' 
for an easy, perfect fit without strain on 
the glass button when the tube is in- 
serted. 
These two scientifically designed and pre- 
cision -made devices speeds up production 
and provides a double check that keeps 
set assembly flowing with a minimum of 
tube failure. For STAR performance on 
the assembly bench, equip your assembly 
departments with these two STAR Prod- 
ucts. 

. .. .. l.: , - ... 

MINIATURE 
SOCKET WIRING 
PLUGS 

Precision Cast in one 
piece of zinc base 
alloy, with stainless 
steel pins. 

7FSTAR 
MINIATURE 
TUBE PIN 
STRAIGHTENERS 

Precision cast of zinc' 
base alloy, with in- 
sert of hard- 
ened tool 
steel or stain- 
less steel. 

"THE ORIGINAL MANUFACTURER OF 
MINIATURE -SOCKET WIRING PLUGS" 

For complete informatión' 
and prices - write 

RADIO ACCESSORY DIVISION 

STAR EXPANSION BOLT CO. 
147 Cedar Street, New York, 6, N. Y. 

If 
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there more than one kind of opera - 
on is to be controlled by a single 
eneral-purpose control, and par- 
cularly where more than one type 

E operation is to be performed in- 
archangeably on the same machine. 
Model 41 is specifically designed 

br production seam -welding. con - 
Heat and cool times repeat 

utomatically for continuous seam- 
relding until interrupted by the 
perátor. This unit is simple to ad- 
ist and is easy to maintain. 
Bulletin No. WT -40-41 illustrates . 

nd describes these units in greater 
etail. It is available from the 
ianufacturer, Weltronic Co., 19500 
7. Eight Mile Road, Detroit 19, 

[ich. 

'Literature 
''elevision Pamphlets. Two coTn- 

,Nanies have issued brochures on 
elevision: 

, The first of these is entitled 
Television" and the purpose of 
Tis 24 -page book is to tell the ad- 
ances of television; its progress 

rind promise. A map is included 
vhich tends to show how east 
tnd west may be linked in a tele- 
'rision network. Department of 
,.nformation, Radio Corporation of 
'.Xmerica, 30 Rockefeller Plaza, 
NTew York, N. Y. 

The second booklet is entitled 
'The Story of Electronic Tele- 
aision" and it attempts to tell the 
.ayman in simple language, and 
[with illustrations, how television 
.s accomplished. Two pages in the 
pack of this 28 -page book are de- 
voted to television equipment 
'available from the manufacturer, 
Farnsworth Television & Radio 
Corp., Fort Wayne 1, Ind. 

Transformer Buletin. A complete 
range of transformers for small 
and large electric power require- 
ments are illustrated and de- 
scribed in a bulletin entitled 
"Standard Transformers For 
Every Need" available from Stand - 
lard Transformer Co., Warren, 
Ohio. 

High Frequency Electrical Insula- 
tion. The manufacture, surface 
,treatment and precision grinding 
of ceramics is discussed, and a 

M... iT DELIVERY!, 
NEW [NALCO PILOT LIGHT -- 

INCORPORATING , SUPERIOR 

"VARI -DIM" and 

:."PRESS-TO"PRESS-TO-TEST" 
FUNCTIONAL FEATURES . 

No. PR -104 

r 

Designed especially for Aircraft, this 
Approved Pilot Light is compact, 
light, and mounts in %" panel hole. 
Finger pressure on head of unit 
closes' bulb -testing circuit. Turning 
the knurled head regulates the in- 
tensity of light.' Send foi details. 

PLUS LAMPS: To speed produc- 
tion, we can supply any Pilot Light 
assembled with G. E. or Westing- 
hoúse Limps. 

Write for catalogue now. 

DIAL LIGHT 
900 BROADWAY NEW YORK 3, .N. Y. 

° Telephone: ALgonquin 4-5180-1-2-3 
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BEAT 

FItEUE1t!Y 

GflEBATO1I 
Type 140-4 

- r!. 

v.. 
.1 dependable 

test instrument 

°1. 

G 

An accurate signal source capable of supply- 
ing a wide range of frequencies and voltages. 

Frequency Range 20 C.P.S. to 5 MC. 
Output Voltage 1 my to 32 volts. 
Power Output 1 watt. 

BOONTO ADIO 
LpGlc,áw'C BOONTON, N. J. 

DESIGNERS AND, MANUFACTURERS OF THE ''O' METER .'..OX -CHECKER FRÉOUENC' -MODULATED SIGNAL 
'GENERATOR.. .'BEAT FREQUENCY' GENERATOR . t'. AND OTHER .DIRECT READING TEST INSTRUMENTS 
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pecialists 
... in Assembly and sub=assembly 
of Precision Electronic Products 

Complete Facilities for Production 
and Testing of Audio Equipment 

Consult us with your Production 
Assembling Problems 

RADELL 
CORPORATION 

6323-27 GUILFORD AVENUE, INDIANAPOLIS 5, INDIANA 

EISLER ELECTRONIC EQUIPMENT 
98% Of All American Radio Tube Makers Use EISLER Equipment 

GLASS TUBE SLICER 

í 
1o 

. 

No. 11 -TU 

BUTT WELDERS 
. , 

I i 7!, 
i 

' : _. 

t`, ̀ -9,:, 

No. 95-L 

STEM MACHINES SEALING MACHINES 

No. 23-8L 

We manufacture several,hun- 
dred different types of ma- 
chines for the Electronics in- 

dustries. Also a complete line 
of special transformers and 
spot welders up to 500 KVA. 

WRITE FOR COMPLETE DETAILS 

CHAS. EISLER 

Y 

No. 57-8 TE 

SPOT WELDERS 

uI u 

r rl. 
. 

I1-/ 

ij .' . 

.1141 . ' 
I 

1-f i 
I.; 

i' r 
No. 93- 

EISLER ENGINEERING CO. 
751 SO. 13th STREET (Near Avon Ave.) NEWARK, 3, N. J., U. S. A. 

Time Tested 
Quality 

. .. - 

Á- 

Paper and, 
Electrolytic 

Capacitors 
Each paper and electrolytic ca- 
pacitor of ILLINOIS CONDEN- 
SER COMPANY is known for 
its "TIME TESTED QUALITY." 
Countless satisfied users choose 
Illinois Condensers which oper- 
ate under the severest condi- 
tions. Select the capacitors of 
"TIME TESTED QUALITY" -- 
Manufactured by ILLINOIS CON- 
DENSER COMPANY, the Con- 
denser Specialists. 

ILLINOIS CONDENSER 
COMPANY 

1160 NORTH HOWE STREET 

CHICAGO 10, ILLINOIS 

Let Us Help You 
Build agiPxoduct 

Try Tuttle First 
for those special 

resistance windings 
Fussy lobs-quick deliveries-we 

have the equipment and the skilled 
labor to do them. 

Strip Resistors-Porcelain Heating 
Elements-Special and Standard Heat- 
ing Elements. 

-Send us your specifications for 
quotations. 

Write for Bulletin SIOIC 

H. W. TUTTLE & CO. 
ADRIAN. MICHIGAN 
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FAST 
WORK ON 

YOUR WAR 
ORDERS 

*If your needs are urgent, 
take advantage of our ex- 
ceptionally large and 
complete stock of ' radio - 
electronic supplies and 
parts. Most orders can be 
filled immediately from 
stock, and shipped the 
same day received. 

And to help you order 
just what you need, we 
have the big Dalis catalog 
which is yours for the ask- 
ing. Write on your busi- 
ness letterhead for your 
copy. 

Try Dalis-just wire, 
'phone or write .. . 

-UQ jir 
---A- 

1-1. L. DA L 1 S, INC 
Wholesale Distributors 

RADIO -ELECTRONIC SUPPLIES 8 PARTS 

17 Union Square 

NEW YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 

table of mechanical and electrical 
properties is included in Bulletin 
No. 143. The bulletin also de- 

scribes and illustrates insulators 
made of this ceramic material 
(which is designated A1SiMac No. 

A196). American Lava Corp., 
Chattanooga, Tenn. 

Thermoswitches. The purpose of 
this catalog is to introduce the 
complete line of standard tempera- 
ture and pressure control appa 
ratus made by this manufacturer. 
It contains 44 -pages of descriptive 
material, including installation 
drawings and photographs, plus a 

brief history of the company. 
Fenwal Inc:, 200 Pleasant St., Ash- 
land, Mass. 

Flexible Shaft Machines. Catalog 
No. 130 illustrates and describes 
machines for light production work 
and for maintenanCe needs on small 

irregularly -shaped parts which can- 

not be handled by conventional ma- 

chine set-ups. Available accessories 
are also described. Foredom Elec- 

tric Co., 27 Park Place, New York 
7, N. Y. 

D -C Motor Control. "Electronic 
Control of D -C Motors" is a re- 
print, with changes, of a series of 
articles on this subject by E. E. 

Moyer, which appeared in 1943 

Electronics. This reprint is de- 

signated 'as Filing No. 8930 and 
the articles in it are "Outline of 
General Principles", "Reference 
Volta g e and Speed - Control 
Methods", Extending Speed Range 
by Electronic Means of Field 
Weakening", "Starting, Stabiliz- 
ing, and Reversing", and "Regen- 
eration by Inverter Action, and 
Stopping." Electronics Section, 
Industrial Control Engineering 
Div., General Electric Co., Sche- 
nectady; N. Y. 

Springs. Catalog No. 44, entitled 
"Springs for All Purposes", con- 
tains a spring design chart. When 
he dimensions, load and travel dis- 
tance is known, this chart may be 
used to find the number of coils 
and the proper wire size which 
one should use. Round or square 
wire 0.006 to 0.375 in. diameter, 
and strips of 0.003 to 0.187 in. 
thickness, and of any desired ma- 
terial are available. Types of 
springs illustrated in the catalog 
include compression, extension, 
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NOW YOU CAN DO YOUR OWN 

BRANDING on PLASTICS! 
WE SHOW YOU HOW 

WE ENGINEER THE JOB 

WE BUILD THE TOOLS 

* Rogan's exclusive plastic branding process 
has been employed extensively to speed pro- 
duction of many important war plastics. The 
bakelite Azimuth Dial illustrated, is one example 

of Rogaá s accuracy in branding..In fact, this important assignment was 
entrusted only to Rogan. 

However, wartime demands for this service in some ordnance plants. 
have required the application on their own premises. So, Rogan engi- 
neerts have _arranged a method whereby anyone can do his own 
branding on plastics right in his own plant. Rogan will engineer each 
job completely and build all the necessary tools. Will provide clear, 
simple instructions that will permit anyone to do the job expertly. All 
you need do is to send us blue prints and other specific data, and 
we'll give you a quick cost and time estimate. 

Take advantage of this new Rogan service . . . send us your 
specifications today. 

ROGAN BROTHERS 
2003 S. MICHIGAN AVE. CHICAGO 16. ILLINOIS 

ANDREW COAXIAL 
PLUGS AND 

ACIS 

tieumesil 

IMMEDIATE DELIVERY 
in moderate quantities from stock 
ANDREW coaxial plugs and jacks are used as con- 
nectors for flexible coaxial lines, and fit many of the 
standard Army and Navy approved cables. They are 
especially useful where a simple panel mounting plug- 
in type of connector is required. 

Machined from brass bar stock, these sturdy plugs 
and jacks provide a positive connection between the 
outer conductors and between the inner conductors. 
Inner conductor contacts are .silver plated to obtain 
maximum conductivity. Insulation is the best grade of 
Mycalex. Patch cords are made of low -loss flexible 
coaxial lines of 72 ohms surge impedance. Patch panels 
consist of 24 jacks mounted on a 19" relay rack panel. 
WRITE FOR BULLETIN 
NO. 31 

ANDREW 

363 East 75th Street 

Chicago 19, Illinois 
0 ' 

- 

co. or . "1,-.v.;1«.. ér 1. 

' < fr ti; 

4 - 
ONLY ANDREW 
offers this easy 
accessibility for 

soldering. 
You don't have to solder 
through a window to in- 
stall an ANDREW plug 
or jack. Just remove one 
screw, slide the sections 
apart with your fingers 
and solder. This is a new 
improvement invented 
and used exclusively by 
ANDREW. 

Illustration shows panel with patch cord in place. 

torsion, clock type, slips and 
stampings. The Reliable Spring 
& Wire Forms Co., 3167 Fulton 
Road, Cleveland 9, Ohio. 

Dry Electrolytic Condensers. The 
many types of dry electrolytic 
condensers available from this 
manfacturer are described in 
Catalog No. 10 which also con- 
tains application notes, character- 
istic charts and size factor tables. 
Sprague Electric Co. (formerly 
Sprague Specialties Co.), North 
Adams, Mass. 

Handy Folder. A handy folder, 
Form C-112-5-4-44, labeled "Fed- 
eral Telephone and Radio Equip- 
ment" is available. It contains lit- 
erature put out by this manufac- 
turer on Intelin coaxial u -h -f 
cables; booklet No. C-101-3-2-4 
which describes type No. FTR-3 
transmitter; booklet No. C-103-3- 
3-44 on type FTR-5 transmitter. 
Both of these transmitters are 
multi -unit types. Also included in 
the folder are two pieces of litera- 
ture describing the Megatherm 
electronic heating unit. One book- 
let is devoted to the plastics in- 
dustry, while the other booklet de- 
scribes sterilization of packaged 
foods. Federal Telephone & Radio 
Corp., Newark, N. J. 

Questions and Answers on RCA. 
This 48 -page catalog entitled 
"RCA, What It Is, What It Does- 
Questions and Answers" is exactly 
what the title implies. The catalog 
is carefully indexed according to 
subject matter. Subjects include 
research and engineering, pioneer- 
ing, broadcasting, television, man- 
ufacturing, communications, ma- 
rine radio and technical training. 
Radio Corp. of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. 

Smoke and Combustion Control. 
Indicators, controllers and record- 
ers for smoke and combustion con- 
trols are illustrated and described 
in an 8 -page folder form (Bulletin 
No. 431). Ess Instrument Co., Fort 
Lee, N. J. 

Resistors. A new 28 -page catalog 
(No. 10E) includes specifications 
and engineering data on the com- 
plete line of Koolohm wire -wound 
resistors. Resistor Div., Sprague 
Electric Co., North Adams, Mass. 
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Temperature extremes from 295°F. 

o minus 80°F. are just one sample of 
.he varied conditions which "Surco- 
\merican" flexible plastic tubing is 

"ible to meet. Over twenty-six different 
Drmulations provide positive and tested 

,lualities such as ageless durability, 
'ion -inflammability, tremendous flexi- 

fl' pility, and proof against moisture, all 

:l' rinds of weather, dilute acids, oils and 
nost solvents. 

`' Dielectic strength averages 1500 

fasts per mil. thickness. "Surco-Ameri- 
¢E can" is available in any color and in 

:ontinuous lengths with inside diam- 
Iters from .005" to 2". Exclusive pack- 
aging methods maintain this tubing in 

,ts original round form. 

Flexible plastic insulated wire is 

another "Surco -American" pre -tested 
product-available in all lengths and 

colors and in wire sizes #12 to #48 
1A.W.C., solid or stranded, shielded, 
'tinned or silver plated copper wire 
and cable. 

Ask for Bulletins with complete tech- 
nical data. Address Department C. 

j Special tubing, tape and wire, ex- 
Itended and molded plastic parts made 

to specifications. 

ELECTRICAL INSULATION CO. 

I, 
'84 Purchase Street, Boston, Mass. 
i 
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REGULATED POWER SUPPLY 

PROVIDES electronically regulated 
power supply for general labo- 

ratory and production testing. 
Especially useful to supply mod- 

erate amounts of d -c power at 

180-300 volts. 

This instrument is widely used 

in equipment such as amplifiers, 

television pulse generators, con- 

stant -frequency oscillators. 

e 
..0 

Other units in the new General 
Electric line of laboratory mea- 

suring instruments include: Visual 

alignment signal generator, wave 

meters, wide band oscilloscopes, 

square wave generators. Elec- 

tronics Dept., General Electric, 

Schenectady, N. Y. 

GENERAL i ELECTRIC 
164.0 

ELECTRONIC MEASURING INSTRUMENTS 

TYPE AR 300A 
(Manufactured to Army - Navy Specification 

JAN -212E). 

Medium power triode for use as audio -frequency 
amplifier or modulator and radio - frequency 
oscillator or amplifier at medium frequencies. 

A -F Power Amplifier and Modulator- 
Class B 

D -C Plate Voltage . 2000 volts 
D -C Grid Voltage . . -105 volts 
Zero- signal D -C Plate Current 

per tube . 40 ma. 
Max. -signal D -C Plate Current 

per tube . 300 ma. 

Load resistance plate -to -plate . 8000 ohms 
Power Output (2 tubes) . . 650 watts 

Plate -Modulated R -F Power Amplifier- 
Class C Telephony 

D -C Plate Voltage 1500 volts 
D -C Plate Current 300 ma. 

D -C Grid Voltage -200 volts 
D -C Grid Current 75 ma. max. 
Carrier output for mod. factor 

of 1.0 . . 300 watts 

Makers of high -quality Transmit: ing and 
Receiving Tubes since 1926. 

IN -2-44 

- ROGERS ELECTRONIC TUBES, LIMITED` 
TORONTO -. CANADA 
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TECHNICAL 
NOTES 

Excerpts from New Home 
Study Lessons Being Pre- 
pared under the Direction 
of the CREI Director of 

Engineering Texts 

Phase Inverter 

Circuit 
Last month, CREI presented 

the first part of a technical ar- 
ticle describing the Phase In- 
verter Circuit. Part 2, which ap- 
pears in the September issue of 
"THE CREI NEWS," gives a 
typical numerical example of 
the phase Inverter Circuit and 
indicates the type of perform- 
ance that can be expected. 

Derivations are then made of 
the gain and stability of gain of 
such a stage and it is shown that 
very good results can be ex- 
pected. Finally, an analysis of 
the input admittance is made, as 
well as remarks on some prac- 
tical features of the circuit. 

Each month "THE CREI 
NEWS" features such a technical 
article, in addition to other in- 
teresting features concerning 
The Institute and the industry. S We shall be glad to add your 
name to the mailing lilt without 
obligation. Simply write to The 
Institute at the address below 
and request the September issue 
of "THE CREI NEWS" contain. 
ing the article on the Phase In- 
verter Circuit. 

* * * 
The subject of "Phase Inverter 
Circuit" is but one of many 
!hat are being constantly re- 
vised and added to CREI les 
sons by A. Preisman, Director 
of Engineering Text's, under the 
personal supervision of CREI 
President, E. fl. Rietzke. CREI 
home study courses are of col- 
lege calibre for the professional 
engineer and technician who 
recognizes CREI training as 

proven program for personal 
advancement in the field of 
Radio -Electronic.. Complete de. 
tails of the home study courses 
sent on mimed. . . . Ask for 
36 -page bookie/. 

CAPITOL RADIO 
Engineering Institute 

E. H. RIETZBE, President 

Rome Study Courses in Practical Radio - 
Electronics Engineering for Professional 

Self -Improvement 

Dept. E-9. 3224 -16th St. N. W. 
WASHINGTON 10. D.C. 

Contractors to the U. S. Navy-U. S. 
Coast Guard - Canadian Broadcasting 
Corp. - Producers of Well -trained Tech- 

nical Radiomen for Industry. 

Industrial X -Ray Unit. "Search - 
ray", Model 150, is a self-con- 
tained industrial x-ray unit manu- 
factured by North American 
Philips Co., Inc., for the internal 
inspection of castings, parts, as- 
semblies, etc., and for locating 
flaws and defects. This unit is de- 
scribed in folder No. S150 dis- 
tributed by Walker-Jimieson, Inc., 
311 South Western Ave., Chicago 
12, III. 

Adhesive Data. Viscosity, bonding 
range, and method of application 
are all contained in a booklet en- 
titled "3-M Adhesive Data" which 
is designed to serve as a reference 
book to anyone using adhesives or 
coating materials, impregnators, 
spray -on insulators and sound - 
deadening compounds. Minnesota 
Mining & Mfg. Co., 411 Piquette 
Ave., Detroit 2, Mich. 

Frequency Meters. Type 21-FX 
miniature frequency meter, which 
supersedes Model 21-F, is de- 
scribed in Bulletin VF -43 -lb. 
Meters which operate on 60, 120, 
and 400 cps are available. These 
meters are designed to match other 
21 in. panel instruments. J -B -T - 
Instruments, Inc., 441 Chapel St., 
New Haven 8, Conn. 

Introductory Booklet. "Let Lewyt 
Do It" is the name of a brochure 
which illustrates and describes 
the facilities this company has to 
offer other' manufacturers in the 
production of mechanical and 
electrical products. Some of the 
jobs they do include tool and die, 
machine work, sheet metal, weld- 
ing techniques, mechanical and 
electrical assembly, product fin- 
ishing, inspection and production 
engineering. Lewyt Corp., 60 
Broadway, Brooklyn 11, N. Y. 

Coaxial Transmission Line. Type 
83 (1 in. diameter), a low loss 
coaxial transmission line for high 
or uhf radio frequencies is illus- 
trated and described in Bulletin 
No. 29, which also contains de- 
scriptions of accessories for this 
line. Andrew Co. 363 East 75th 
St., Chicago 19, III. 

Spot Welders. This is the name of 
a 58 -page catalog, No. CE -44W, 
which shows all types .of standard 
and many special resistance weld- 
ing machines manufactured in ca - 

Nature of the Work: Designing the follow. 
ing components for electronic equipment: 

O Power transformers up to 5 kw 

© Reactors 

© Audio transformers 

Q Special filters (for television, etc.) 
© Tuning systems 

O R -f coils and transformers (including 
powdered -iron -core types) 

All of these positions are noto connected 
with direct war work. 

UI Good Future: These positions are hot 
temporary. Every one of them offers a 
good future after the war. 

locationt At our Camden, N. J. plant. 

(P Pay: Starting rate depends on your 
experience and ability. Rates are com 
parable to those for similar positions 
throughout the industry. 

elSecurity: W hen you work at RCA, you can 
be sure you are with a solid organization -25 years in the field, and today more 
progressive than ever. 

\, Other Positions Available: Our engineer. 
ing and manufacturing organizations are 
always looking for good engineering 
talent. If you do not qualify for the 
positions listed, but are interested in a 
good future at RCA, let us hear from you. 

WMC Regulations will bestrictly followed. 
If you don't know how they affect you, 
write us about yourself and we will check 
with WMC or USES. 

19 WRITE TODAY! Don't wait - write us 
about yourself right away. If RCA has a 

position for which you qualify, a personal 
interview will he arranged. Address: 
Radio Corporation of America, Personnel 
Administration, Camden, N. J: 

Personnel Administration 

RADIO CORPORATION 

OF AMERICA 
RCA VICTOR DIVISION CAMDEN. N. 1. 
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Need Wire Now! 
1 COLUMBIA 

is reliable! 
1 

'rift( 
a}l;R,tEtlil':It+ltll 

1 
WIRE 
CABLES 
CORD SETS 

We Serve the 

RADIO & ELECTRONIC 

INDUSTRY 
We cut, strip, and tin wire; attach 
lugs and eyelets to meet your re- 
quirements. 

INQUIRIES ARE WELCOME 

1"OLUMBIA WIRE& SUPPLY CO. 

4110 N. PULASKI ROAD 

CHICAGO 41, ILLINOIS 
111 

Jo i 

n 
¡1 

FLEXIBLE SHAFTS 

that carry power around 
any corner is our spe- 
cialty. Faithful, depend- 
able power drives or 
remote control in air- 
planes, tanks, signal 
corps radio, and many 
other war and commer- 
cial products. Shafts 
made to your specifica- 
tions. Our engineering 
department will work 
out your particular 
power problem without 
obligation. 

Write today for 

Manual D. 

F. W. 
4311-13 RAVENSWOOD AVE. CHICAGO, ILL.' 

Nest Coast Branch 431 Venice Blvd.. Los Aneelu, Callt. 

STEWART MFG. ORP. 

GR , 

rr 5, 

L 

. . , t_. _ A 

.re .- , 

.. 41 
t 

j 

GLENN-ROBERTS 
LONG MANUFACTURED as integral parts of famous G -R 

Welders, electrical and electronic components by Glenn - 

Roberts are now available to the industry. 

Your specifications are invited for production runs of oil and 

wax type capacitors, pneumatic timers, a. c. solenoid -type 

relays, power and radio transformers. 

ELECTRONICS DIVISION 

GLENN-ROBERTS COMPANY 
1009 FRUITVALE 'AVENUE 

OAKLAND, CALIFORNIA 
2107 ADAMS STREET 

INDIANAPOLIS, INDIANA 

ENGINEERS: Here's 
the BIG POINT about 

AMPERITE 
REGULATORS Ao 

61e20 

e10 

AMPERITE 

7ecitu : . 

1.. Amperites cut battery 
voltage flúctuation horn 

- approximately50'/.to2'/.. 
2. Hermetically sealed - 

.not affected by altitude,, 
ambient tern per atu;r:e, 

. i 

VOLTAGE OF 24V ¡ WITH AMPERITE humidity. ' 

BATTERY 6 CHARGER , VOLTAGE VARIES 3. Compact . light 
VARIES APPROX. ONLY and inexpensive. 

50% 2% Used by U.S. Anny, Navy, 
and Air Coips, 

DELAY .RELAYS:' For delays from 1 to' 1.00'seconds.'. 
Hermetically'sealed.'Unatfeeted by altitude.. ; . Sendfor catalogue sheet. 

NEW.! 4 -page folder. will 'help you solve Current and Voltage -Problems; 

- contains much valuable data ,in practical form-Write for your copy now. 

i'1 MPERITE CO., 561 Broadway, New York (12), N. Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

. 
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PPED 
WITHIN 1iio;eú~oTH 

.OF AN :INCH! 
n t" 1 II. rn 

lrs.,L 

ONE OF THE MANY POSSIBLE 

Wreifiea# APPLICATION'S! 

For all types of machinery manufacturers, Flashtron 
opens up an entirely new vista of electronic control. 

Due to the fact that Flashtron requires only very small en- 
ergizing currents... precision control that is swift and certain 
comes into play by an infinitesimal movement of contacts. 

Instantaneous reversible control is provided by Flashtron 
since its output circuits accommodate motors, solenoids or 
other power control devices. 

We invite control manufacturers, as well as users, to 
get the interesting Flashtron story. 

ORDARso$ 

CONTROL DIVISION 

THORDARSON ELECTRIC MFG. CO. 
500 W. HURON STREET CHICAGO 10,ILL. 

I:, 

-- . 

E !I 

Model T-50 o 40 
Power Source -115 Volt 60 c. p. s. 
Control Circuit-Operation oI one 

pair of contacts produces 
orientation of power output. 

Output-Two circuits supply 115 
Volts up to 40 V. A -Only 
one output circuit functions 
at any given Instant. Other 
sizes available, special order. 

2con 
"111/NA 

o,STR 
MAGN TES ?I° 

EnZiNG SS OF A T y FARCE 
G -M TYPE 27 E 
MULTI -POLE RELAY 
FO.R AIRCRAFT 
AND MOBILE EQUIPMENT 

The exceptional efficiency of the G=M Type 27 relay is 

due in part to its two coil construction, with its great im- 

provement in The relay's magnetic circuit. In ordinary 
relays the magnetic flux must be forced through the hinge 
air gap (Fig. A) with a consequent loss in efficiency. In 

G-Iy\-TyPé 27 relays this loss is avoided by próviding a 

continiigus path for the magnetic flux (Fig. B) through the 
iron structure Of the relay and the working air gaps. 

Type 27 relays available with various contacts and 
coil resistances. We invite your inquiry. 

G -M LABORATORIES INC. 
I Ve WAR BONDS a STAWPS 

4313 NORTH KNox AVENUE, CHICAGO 41, ILLINOIS 

Ir 

FIG. A 

pacity ranges from 3 kva to heavy 
duty models up to 500 kva. An- 

' other booklet available is called 
"Light Type Bench Spot Welders" 
and this booklet features small 

'spot welding machines from to 3 
kva. Eisler Engineering Co., 740 
S. 13th St., Newark 3, N. J. 

Connector Chart. Type K and RK 
wall chart, No. 3, contains, in con- 
densed form, material on K con- 
nectors. It is for use in schools 
and factories for the instruction, 
identification, assembly, ordering, 
servicing or repair of these con- 
nectors and accessories. It is free 
of charge and is available from 
Cannon Electrical Development 
Co., 3209 Humboldt St., Los 
Angeles, Cal. 

Story of Tubes. "It Was a Tube* 
They Wanted" is the name of bro- 
chure which briefly tells of the 
part tubes played in the summer 
of 1940. It contains illustrations 
and descriptions of the part this 
laboratory played in producing 
tubes. Amperex Electronic Prod- 
ucts, 79 Washington St., Brook- 
lyn, N. Y. 

Pilot Light Assemblies. "Pilot 
Light Assemblies for Panel Board 
and Instrument Signaling" is a 24 - 
page catalog and data book which 
illustrates and describes pilot 
light models for a wide range of 
applications and voltages, includ- 
ing variable intensity and fixed 
types. Lamps, brackets and ac- 
cessories are also listed. Gothard 
Mfg. Co., 1300 N. Ninth St., 
Springfield, Ill. 

Resistance Material. A brief de- 
scription of this manufacturer's 
resistance material having nega- 
tive temperature coefficient is pre- 
sented in a folder which also con- 
tains a graph of typical character- 
istics of resistance units. Key- 
stone Carbon Co., Inc., St. Marys, 
Pa. 

Colored Brochure. This beauti- 
fully colored brochure contains 
reproductions of various adver- 
tisements of this manufacturer's 
war effort, A very brief descrip- 
tion is included of Model SCR - 
299 mobile radio statitiri. The Hal- 
licrafters Co., Chicago 16, Ill. 
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NUMBERING and 
ETTERING PRESS 

Write for 
Bulletin 

" E 240 
An ideal machine for hot stamping 
letters and figures on plastic name- 
plates, and other small parts, with 
the use of colored roll leaf. Fur- 

nished with an electric heating ele- 
ment, and rheostat for regulating 
heat. All figures and entire alpha- 
bet are on one dial. 

We also make numbering machines . 

automatic end non -automatic . . . for 
stamping, either hot or cold, numbers 
and letters into various materials. 

NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, H. Y. 

E,ectronIc 
For ° 

Platinum metals scrap and 
residues refined and re- 
worked on toll charges; or 

purchased outright by us ... 

Write for list of Products. 

Discussion of technical 
problems invited . . . , 

SIGMU 
ND: 

COHNB',CO. 
° s 44GOLD°ST, ' ' NEW:YORK° ''.' SfÑCEr:.4111.11901 

1-)' 
tRghs 

N't MEaNt I f, , . . 

9 

:1 

. 

4'1'4;`;;d, 

4°, 
- sr. 

Air and moisture cannot penetrate this~trans 

former case. That's why climatic extremes 

do not affect the unfailing performance of 

Peerless hermetically -sealed transformers. 

PEERLESS ^.Á,..°.1 a úFK 

ELECTRICAL PRODUCTS CO. 

6920 McKINLEY AVENUE, LOS ANGELES 1, CALIFORNIA 

ENGINEERS .... 
Are You Concerned With 
YOUR POST WAR FUTURE 
The Federal Telephone & Radio Corporation. 
the manufacturing unit of the International 
Telephone & Telegraph Corporation with its 

multiple business activities extending to all 
parts of the civilized world, will accept appli- 
cations from experienced men for immediate 
employment with almost limitless post war 
possibilities. These positions should interest 
those with an eye to the future and whose 
Interest lies in forging ahead with this inter- 
nationally known organization whose expan- 
sion plans for post war are of great magni- 
tude covering all types of radio & telephone 
communications. Advancement as rapid as 
ability warrants. Majority of positions are 
located in the New York area! 

We need the following personnel! Men 
with long experience or recent grad- 
uates considered. 

ENGINEERS 
ELECTRONICS 
ELECTRICAL 
RADIO 
MECHANICAL 
CHEMICAL 
TRANSFORMER DESIGN 
SALES AND APPLICA- 

TION ENGINEERS 
PHYSICISTS 
DESIGNERS 
DRAFTSMEN 
TOOL DESIGNERS 
TECHNICAL WRITERS 

Look Ahead With Federal! 
If inconvenient to apply in person, write letter in full, detailing 
about yourself, education, experience, age, etc., to Personnel Manager 

FEDERAL TELEPHONE & RADIO CORP. 

It EAST NEWARK 
39 Central Avenue 

NEW JERSEY 
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ECONOMY and ACCURACY are 
the two factors to be considered 
when Die Cut Metal Stampings in 
limited quantities are needed. Our 
booklet, "Metal Stampings in Small 
Lots," will explain to you how ac- 
curate die cut parts can be pro- 
duced at a very low cost. 

Write for Illustrated booklet No. 176-17 

DAYTON ROGERS MFG. CO. 
2859 12th Avenue, Minneapolis 7, Minn. 

6.É INDICATOR LAMPS - 

Vibration -proof Lock -on Cap With 
or without adjustable "Dimmer" feature 

Choice of five, colors Well -insulated 
plastic body Rugged construction 
Easy to mount Light weight. 

For complete details, write to 

GENERAL 

e" ,+, 
11/ 

. \ ` . 4 
i l' 

^ 
1 ry¡' I 

ELECTRIC ELECTRONICS 
SCHEN CTADY 

DEPARTMENT 
NEW YORK 1r7ó 

WHAT MAKES A MAILING CLICK? 

Em.MD 

CRAW -Hal. -H 
DIRECT MAIL LIST SERVICE 

Advertising men agree ... the list L more than halt 
the story. McGraw-Hill Mailing Lists, used by leading 
manufacturers and Industrial service organizations, 
direct your advertising and sales promotional efforts 
to key purchasing power. 

In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 

McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 

330 West 42nd Street New York. 18. New York 

MNlt:gr 

AVIATION - /yri=) 

RADÍO 

EQUIPMENT 

ELECTROXIC EQUIPMENT 

QUARTZ CRYSTALS. 

MANUFACTURING 

ENGINEERING 
I 
i1 DESIGNING ' 

TO ORDER - 

lir 

REX- BASSETT 
IWCORPORATD ti 

FORT LAUDERDALE 
FLFLORIDA 

y 
AT 110 MC 
POWER FACTO 0.0033 

DIELECTRIC CONSTANT 3.57 

DI ENE 
A CONTINENTAL -DIAMOND 

ENGINEERED U=H-F 

NSULATIÑG PLASTIC 

STABLE' UN DE,R 
'High Humidity 

Temperature 'Extremes 

Mechanical stress 
' Chemical Conditions 

READILY MACHINED 
for oiiplete.techTical 
data, send for Ball tin ON 

CONTINENTAL-= DIAMOND 
FIBRE ``COMPANY 

NEWARK 16 %/ DELAWARE 
DC V 
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MEW BOOKS 

II 

1 

E 

'lastics in the Radio Industry 
lY E. G. COUZENS AND W. G. WEAR- 

IOUTH, Hulton Press, Ltd., 43 Shoe 
,ane, London, E. C. .4, 60 pages, price 
/8. 

'UBLISHERS OF Electronic Engi- 
Leering are issuing a series of 
ethnical monographs to give radio 
ngineers and students at low cost 
nformation that could only be ob- 
ained otherwise from a number of 
ooks and periodicals. The title is 

ustified largely by the fact that 
he last of six chapters gives spe- 
ial attention to electrical and di-. 
electric properties of _ plastics. 
'abler of comparative properties 
Ind graphic charts showing varia - 
ion of power factor and dielectric 
:onstant with temperature are in- 
:Iuded in this chapter: 

The first three chapters give a 
'grief chemical picture of the dif- 
ferent types of plastic materials 
ind their manufacture, with the 
iid of numerous reproduced photo- 
graphs. These are followed by a 

;hapter devoted to physical proper- 
ties of plastic products made of 
different materials and another de- 
scribing the different methods of 
fabrication. 

Appendices give miscellaneous 
information such as analyses or 
names of cements and solvents, how 
to identify the raw materials by 
heating tests, and a bibliography 
of books and articles on plastics.- 
M.G.V. . 
Calculus Refresher for 
Technical Men 
BY A. ALBERT KLAF, Civil Engineer, 
Board of Water Supply, City of New 
York. Whittlesey House, McGraw- 
Hill Book Co., New York, 1944, 431 
pages. Price $3.00. 

DESIGNED FOR THE ENGINEER who 
has allowed hís calculus to get a 
little rusty, this work serves the 
purposes of review most effectively 
by its unusual arrangement as a 
series of questions with related and 
full answers. This format likewise 
helps in reference because each 
question is set forth in boldface 
type so a particular point is easy 
to find. 

Subject matter is divided into 
three sections, one each for differ- 
ential and integral calculus, and a 

Cleve -Tung makes tungsten 
products exclusively 

STAMPED 

FINISHFD CL.CCTRDDESFOR CRYSTALS 

Size' and..types made 'to your .specificaticin with 

air gap tólerance held within 5 micróns 

(Established 1926) 

'HEYMAN MANUFACTURING COMPANY 
(Electronic Df'v. E), KENILWORTH, N. J. 

o 

LAPPED 

:VERSED IN . ' 
" TRdNSFORMERS 

FOR; 

1 1' :ry 
P 

;ó ó PRÓDUCTS !. 

How About Your Postwar Needs? 
Our diversified experience in the building of transformers 

for wartime electronic devices makes us especially well 

equipped to serve your postwar needs. 
If you are developing a new product that will require a 

transformer, send us your specifications for a quotation. 

DONGAN ELECTRIC MANUFACTURING CO. 

2977 Franklin Detroit 7, Mich. 
"The Dongan Line Since 1909" 

1 

L 

"DONGAN" 

"111" pO NEN 
CO 

"511 
BES 
25 Years' for 

Experience in 
the Utilization of 

Tungsten Products 

fi,1_ .. 

CLEVELAND_TUNGST.EN; IN{.. 
'10200 MEECN.AIENIE ' ' .. : ELEIELAAI, OAIO 

( 
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i v 
A NEW SERIES OF 

NEON PILOT LIGHTS 
(INCORPORATING G E OR WESTINGHOUSE NEON LAMPS) 

1 

We manufacture a complete line of Pilot 
Light Assemblies for every possible use in 
Aircraft, Marine, Radio, Electronic and 
Electrical apparatus. Send sketch for 
prompt estimates and suggestions. 

ASSEMBLIES 
COMPLETE WITH 

We can supply any 
G.E. or Westinghouse 
Lamp together with 
the required Pilot 
Assembly, thus sav- 
ing time in your pro- 
duction schedule .. . 

Write .far samples. 

Illustrated: (A) Neon 
Pilot Light with full - 
view plastic head. (B) 
Neon Pilot Light with 
dome lens. Lamps re- 
movable from front 
of panel. 

LAMPS 

iGNALIÑDI,ÇATO 
.894 BROADWAY.... NEW YORK 3, N. Y., 

telephone: ALgonquin 4-4770 

BAKELITE .SHEETS, 
S AND USES 

We can furnish Army and 
Navy specification materials 
from our representative local 
stocks. On special mill ship- 
ments we can give prompt 
delivery. Also complete fabri- 
cation service backed by 20 
years of experience. 

ELECTRICAL 

INSULATION CO., INC. 
12 Vestry St., New York 13, N. Y. 

third presenting applications of 
calculus to various fields of tech- 
nology. The integral calculus sec- 
tion includes an introduction to 
differential equations. All through, 
the text is illuminated with illus- 
trative examples and problems. 
Answers are provided in an appen- 
dix. 

While the volume is primarily set 
up for use by a technical person 
with previous training in calculus, 
the sequence, scope, and depth of 
the presentation make it equally 
suitable for use by the student get- 
ting his first introduction to the 
subject.-F.H. 

Radio Waves and 
the Ionosphere 
By T. W. BENNINGTON, British Broad- 
casting Corp. Iliffe & Sons Ltd., Dor- 
set House, Stamford St., London, S. R. 
1. 85 pages, price 6/ -not, 1944. 

MANY WHO WORE with radio or 
make a hobby of short-wave broad- 
casting and receiving, but who do 
not have use for mathematical con- 
ceptions of short-wave propagation 
as the subject is usually presented, 
will be interested in this little book. 
Its aim is to explain short-wave 
communication, and in particular 
the part that the ionosphere plays 
in bending radio waves around the 
earth, in as simple language as pos- 
sible without any mathematics. 

Although the book is not a text- 
book, it can be recommended as pre- 
liminary reading for anyone who is 
planning to delve deeper and mas- 
ter the mathematics, involved. 

The six chapters of the book deal 
with ground waves vs. sky waves, 
the ionosphere and its characteris- 
tics, how the ionosphere is sounded, 
its variations, long-distance trans- 
mission, and disturbances and other 
abnormalities of the ionosphere.- 
M.G.V. 

Electronics Today 
and Tomorrow 
By JOHN Miters, published by D. Van 
Nostrand Co., 250 Fourth Ave., New 
York, N. Y., 1944, 178 pages, price 
$2.25. 

THE AUTHOR GIVES THE READER the 
benefit of his more than 30 years of 
teaching, writing, study and work- 
ing in the field of electronics. Start- 
ing with 'electrons, he discusses the 
history of their discovery and in - 
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'' 

SPINTITES ARE 

REAL SPEED UP 

TOOLS. This is the I # 
WRENCH that works, 
like a SCREW DRIVER 

Standard sites for Hea 
non nuts or headed 
screws . . special 
SPINTITES for square 
or knurled waits. Han - 
dies are either filled 
or chuck type 
SPEED-UP design by 
maim*. WALDEN I 

WORCESTER r 

WRENCHES ' 

If 

r 

/ \ 

A 

,ti.wrr 

` : WALDEN n 1[. 
43 SHREWSBURY STREET 

woe -cistern MASSACNNSITTS r - 

/r , 

FOR 

CRYSTALS 

o 

GEMEX 
COMPANY 

UNION, N. J. 

GE Safety Door 
Interlock Switch 
- 

I PI N. tIhe 401,1 and 1IIe poM-er'e 

I'rel ant accident,, pro - 
equipment. Fill not fail 

merhaniealk. For complete 
detail.. write: 

GENERAL 
EtECTtIDNICf DEPARTMENT 

ELECTRIC 
,,, t.1 

SCHENECTADY. N.T. 

BUTTON TYPE. 

FLAT OR STEPPED 

TYPE 

SQUARE AND 
OBLONG 

CLOSEST 
TOLERANCES 

EXCELLENT 
FINISH 

MINIMUM 
LAPPING 

GREAT SAVINGS 
IN MAN HOURS 

AND COSTS 

PROMPT 
DELIVERIES 

Send for 

full information 

0 

r 

9 

PERMANENT MAGNE7J 
ALL SHAPES - ALL SIZES 

FOR ALL PURPOSES 
Stamped, Formed, and Cast; Chrome, Tung- 
sten Cobalt and ALNICO** (cast or sin- 

tered) under G. E. license. 

THOMAS & SKINNER 
STEEL PRODUCTS COMPANY 
Ills E 23rd STREET INDIANAPOLIS. INDIANA 

Lominotions for Rodio Transformers - Tools 
Dies - Heat Treating - Stampings 

42 YEARS EXPERIENCE 
E1fCT1OyICS Sroti-11.. 11144 383 



Real' job help 
iri. these 

NEW 
McGraw-Hill 

BOOKS 
MATHEMATICAL AND PHYSICAL 
PRINCIPLES ,OF ENGINEERING 
ANALYSIS 
8y Walter C. Johnson. Associate 
Engineering, Princeton University. 
Tlds book presents the essential physical and mathema- tical principles e.nd methods of attack needed for analyzing practical engineering problems. It emphasizes basic physical principles and i hysical reasoning-covers the use of assumptions, procedures in setting up equa- tions, physical interpretation of mathematical results. etc. -includes many practical examples and problems taken from the various fields of engineering. 346 pages. 5% x 8%, 162 Illustrations, $3.00 

Professor s.l Electrical 

MODERN OPERATIONAL 
MATHEMATICS IN ENGINEERING 
By Ruel V. Churchill, Professor of Mathematics, Uni- versity of Michigan. 
Brings you a practical explanation of the theory of the Laplace transformation and shows how this method may be applied to problems in engineering and physics that involve differential equations with special attention to boundary value problems in partial differential equa- tions. Over 110 worked -out examples and illustrative problems dealing with vibrations and resonance in mechanical systems and electrical analogues of these problems are included. 306 pages, 6 x 9. 106 illustrations, $3.50 

AUTOMATIC CONTROL ENGINEERING 
By Ed Sinclair Smith, Registered Patent Agent, formerly Engineer C. J. Taºi la bus any. Co. 
This book thoroughly presents control fundamentals and techniques in a working -reference treatment for engineers interested in controlling processes, engines, servomecha- nisms. It gives both a qualitative and quantitative ap- proach to meters and controllers and their plant applica- tions, and includes the mathematical, physical, mechani- cal, hydraulic, acoustic, and electrical material neces- sary to give engineers from any field an extensively useful understanding of control relations. 367 pages, 5% x 8%, 121 illustrations, 54.00 

RADIO . . . FUNDAMENTAL 
PRINCIPLES AND PRACTICES 
By Francis E. Almstead, Lieut., U.S.N.R.. Bureau of Naval Personnel, Washington, D. C., Kirke E. Davis. Head, Science Department, Oceanside High School. Ocean- side, N. Y., and George K. Stone. Senior Education Supervisor, The $tate Education Department, Albany. 
Explains the fundamentals of radio theory and practice for those with no previous experience. Ito nineteen chapters cover briefly and concisely electron theory. cur - lent. vacuum tubes, inductance. caDicitance, resonance. circuits, amplifiers, transmitters, etc., to give you a basin understanding of radio functions necessary for any type of practical radio work. 219 pages, 51,4 x 8 174 Illustra- tions. $1.80 

Send this McGraw-Hill Coupon 
McGRAW-HILL BOOK CO., 
330 W. 42 St., -N. Y. 18 
Send me the books checked below for 10 days' 
examination on approval. In 10 days I will pay 
for We books, plus few cents postage, or return 
them postpaid. (We pay postage on cash orders.) 

Johnson -Mathematical and Physical Principles 
of Engineering Analysis, 53.00 
Churchill -Modern Operational Mathematics In 
Engineering, 53.50 

Smith -Automatic Control Engineering, 54.00 
Almstoad, Davis, and Stone -Radio Fundamental 
Principles and Practices, 51.80 

Name 

Address 

City and State 

Position 

Company La 9-44 

a 

r 

Protect Your Customers -Your Employees and Yourself 

Against Dangers of 
ELECTRIC SHOCK AND ELECTROCUTION 
The application of Gage Safety Circuits to Television and other Cathode - 
Ray Tube apparatus permits bare -hand contact with their high voltage 
circuits with the full power on. 

Protected by eight (8) issued U. S. patents 
applications. License available. 

and additional U. S. and Foreign 

For further information address: 

LEON OTTINGER 31 Nassau Street 
New York.5, N. Y. 

SUPERIOR CARBON 

PRODUCTS, INC. 
9117 George Avenue 
CLEVELAND 5, OHIO 

After exhaustive tests, two well recog- 
nized technical schools have found 
Superior silver -impregnated brushes a 
satisfying answer to varied and dif- 
ficult operating conditions. Considera- 
ble business has already been placed 
with us on this new Superior product. 
Silver impregnation gives important 
advantages, especially on motors for 
precision instruments in aircraft and 
naval applications. The degree of Im- 
pregnation can range from 5% to 70% 
to suit many purposes. 

W111 you outline your problem fo us? 

XSUPER IORCaR6°" BRUSHES 
PROFESSIONAL SERVICES 

WALLACE CLARK & COMPANY 
Consulting Management Engineers 

25 years Planning in the Fields of Research, 
Development, Sales, Engineering, Production Finance and Overall Management. 
521 Fifth Avenue New York 17, N. Y. 

'STANLEY D. EILENBERGER 
Consulting Engineer 

INDUSTRIAL ELECTRONICS 
Desig n-Deve lopntent-Modele 

Complete Laboratory and Shop Facilities 
6309.13 -27th Ave. 

Kenosha. Wis. Telephone 2-4213 

J. L. A. McLAUGHLIN 
Designer of 

Communications Receivers 

P. O. Box 529, LaJolla, Calif. 

E. MITTLEMAN 
Consultant Engineer 

ELECTRONIC EQUIPMENT 
BUILT TO ORDER 

Rm. 503 168 Washington St.. N.Y.C., N.Y. 
Beekman 3-0462 

M. F. M. OSBORNE ASSOCIATES 
Consulting Physicists 

Mathematical Analysis of Physical Prob- lems, Higher Mathematics, Approxima- tions. Electronic Design. Fluid Dynamics. Mechanics, Electromagnetic and Acoustic Wave Propagation. Literature Surveys, Reports. 
703 Albee Bldg. Washington 5, D. C. 

Telephone District 2415 

JOSEPH RAZEK, Ph.D. 
Consulting Physicist 

Electrical and Mechanical Engineering Problems Instruments and Control Devices Electronics Specialists in Colorlmetry, SDectophotometry and 
Industrial Color Control 

Laboratory and Shop Facilities 
202 Darby Road Llanerch, Pa. 

Phone Hilltop 6910 

CD 

J reason of special training, wide J experience and tested ability, 
coupled with professional integrity, the 
consulting engineer brings to his client 
detached engineering and economic ad- 
vice that rises above local limitations 
and encompasses the availability of all 
modern developments in the fields where 
he practices as an expert. His services, 
which do not replace but supplement 
and broaden those of regularly em- 
ployed personnel, are justified on the 
ground that he saves his client more 
than he costs him." 
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AIRCaArr 
MARINr eROADCAfT 

POLICE COMMERCIAL AMARUR 

HiPOWER CRYSTAL COMPANY - 
Sales Division -205 W, Wacker Drive, Chicago 
Factory -2033 Charleston St., Chicago 47, III. 

MICROMETER 
FREQUENCY checkfor ing 

METER 
transmitter. 

from 1.5 to 56 mo., 
within 0,01 per cent 

LAMPKIN LABORATORIES 
Bradenton. Fla., U. S. A. 

Save Fingers.,, 
Steel -Grip Finger Guards 

rJ'ri 

lo Si 
-. ,tir 

Pn 

hundreds of factories are saving time 
and injuries in ear production by 
protecting workers with Steel -Grip 
Finger Guards. Heed for handling 

:.'tJ rough or sharp articles, for buffing, 
grinding, sanding, polishing punch 
press work and hundreds of other jobs. 
Protect fingers or thumb, front or 
back, from cute, abrasions or blisters. 
Made of durable leather with elastic 
web back for snug, cool, comfortable 
fit. Easy on and off. One size fits all. 
men or women. Send 10c each for 
samples or trial order box of 50 as 
aiSc each, less 10%. 

Cataloe at ROM. trip Ss/.tp 
App. d h. ow r.p.ut 

IIMUSTRIAL GLOVES COMPANY A 
` ' re,ssse ~abler 325 Garfield, Danville, Illinois 

( SafepSiros Since 1.9101n Lewd' SafetySappIyCo., Toronto) 

FINE RIBBONS 
OF 

TUNGSTEN MOLYBDENUM 
Making a modest but effective contribu- 
tion In Electronics' War accomplishments. 

H. CROSS 
15 Beekman St. New York 

`Ibis 
CONTACTS 
Section 

supplements other advertising in 
this issue with these additional an- 
nouncements of products essential 
to efficient and economical produc- 
tion and maintenance. Make a habit 
of checking this page, each issue. 

Departmental Staff 

ELECTRONICS 

MORE RF KILOWATT HOURS 
PER DOLLAR ' WITH 

F & 
TRANSMITTING TUBES 
Inquiries Invited-Let us explain how 
Savings are effected and tase F A O 
greater Guarantee. r 

FREELAND & OLSCHNER PRODUCTS, Inc. 
611 Garonne St., New Orleans 13, La. 

Raymond 4756 

High Power Tube Specialists Exclusively 
(I/4 To I00 KW) 

Electron Tube Machinery 
of every type.-standard, and special design 

Specialists in Equipment for the manufac- 
ture of Radio Tubes, Cathode Ray Tubes, 
Fluorescent Lamps. Incandescent Lamps. 
Neon Tubes, Photo Cells, X-ray Tube. 
and other glass or electronic products, on 
production or laboratory basis. 

Ei'1Wf1EERIf1L cOmPAr1V 
1307.1309 Seventh St., North Bergen, N. J. 

We Manufacture a complete line of equipment 
SPOT WELDERS. electric, from it to 50 EVA AC ARC 

TRANSFORMERS, special and standard types WELDERS 
INCANDESCIaR'T LAMP manufacturing equipment From 100 to 

FLUORESCENT TUBE MAKING EQUIPMENT 400 Amps.. 
ELECTRONIC EQUIPMENT, vacuum pumps, etc. 
WET GLASS slicing and cutting machines for laboratory use 
GENERAL GLASS working machines and burners. 
COLLEGE GLASS working unite for students and laboratory 

EISLER 
731 So. 13th.St. (near Aron Ara)NEERINO 

CO. 
Newark.. New Jersey 

CUP WASHERS 

for Binding Screws 

WHITEHEAD 
{incur. AO STAMPING CO. 
1691 W. Lafayette St., Detroit 16, Michigan 

Strip insulated Wires 
QUICKER... BETTER 

with sfftila.1% 
AUTOMATIC WIRE STRIPPER 

.Speeds Production 
Strips insulation from all types of 
wire - instantly, easily, perfectly. 
Just press the handles and the lob 
is done. Cuts wire too. Strips 800 

to 1000 wires per hour. Available 
for all size solid or stranded wires 
-No. f fo'No. 30. List Price $6.00. 

Write Dept. E For Full Particulars 

. 

'GENERAL' CEMENT MFG. có. 
Rockford, Illinois, U.S.A. 

AIRCRAFT COMMUNICATION AND COUTROL UNITS 
FABRICATION OF ELECTRONIC EQUIPMENT AND SUB- 

ASSEMBLIES 
CHASSIS WIRING 
CABLE ASSEMBLIES 
ANTENNA SYSTEMS 
ELECTRO -MECHANICAL ASSEMBLY 
SHORT PRODUCTION RUNS 132 NASSAU ST. NEW YORK 7, N.T. 

ONLY 3 OUNCES 
Small 3 -Stage 

AMPLIFIER 
Only lye' by 3' by Si 
DOES YOUR PRODUCT 
REQUIRE A MORE 

COMPACT AMPLIFIER? 

we are specialists In the 
art of conserving space. 
Your Inquiries are Invited. 

PARAPHONE HEARING AID INC. 
2056 East 4th Cleveland 1S, Ohio 

Í.L 
AND 

ELECTRONIC 

DEVICES 

/, 

BURSTEIN:APPLEBEE Coe 
1012.1014 McGee St. Kansas City 6: Missouri 
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H- Hname to remember when 
the war is forgotten 

* 
VERTICAL TUBULAR 

STEEL RADIATORS 

o I 

PATENTED FM 

TURNSTILE RADIATORS 

* 
We're"all out" for Victory, 
but our engineers are ready 

to work will? you on 
post-war plans 

* - 

JOHN E. LINGO & SON, Inc. 
CAMDEN, NEW JERSEY 

dicates their characteristics. To il- 
lustrate.the principles involved he, 

gives a detailed explanation of 
lightning-both natural and man- 
made. 

Next conies a discussion of vari- 
ous types of electron tubes, how 
they work and functions which they 
can perform. Each type of tube is 
described separately and is intro- 
duced with a brief historical sketch 
of its development. Following this 
are sections on electron microscopes, 
the ultra highs or microwaves, ultra- 
high -frequency generators and 
cyclotrons. 

Mr. Mills' style makes easy read- 
ing. All physics and electricity not 
immediately needed have been ruth- 
lessly omitted. His analogies are 
appropriate and help immeasurably 
to explain the highly technical 
phases of electronics and electronic 
equipment for the benefit of non- 
technical readers. However, even 
electronic technicians should at 
least enjoy reading the book, and 
the author's viewpoint and method 
of handling the material might well 
stimulate people in the field to 
greater heights of research, in- 
vention and developments.-K.s.P. 

DUPLICATING. and PROFILING 

AUTO ENGRAVER 
Accurate Engraving 

with Unskilled Operators 
Unskilled operators will profile or accurately 
reproduce iii' smooth lines any design, num- 
ber, letter, emblem, signature; on iron, brass, 
copper, aluminum, soft steels and all plastics. 
Here are some of its other uses ... 

Drills a series of holes, or profiles small 
parts. 
Cuts an even channel for wiring on panels. 
Increases accuracy and production. 
Works from original drawing or templates. 
Etches glass and similar items. 
Will not cause distortion. 

For complete information on this and other 
models and prices write Dept. K. 

AUTO ENGRAVER' C0: 
1116 BROADWAY,. NEW . YORI( 15 

SEARCHLIGHT SECTION 
POSITIONS VACANT 

ELECTRICAL ENGINEER-Large progressive 
company located in East, now 100% on War 

Work, needs services of electrical engineer- 
experienced in transformer and motor design- 
able to meet and discuss technical problems 
with customers. Permanent job with a splen- 
did future for the right man. Please give 
age and experience. P-713, Electronics, 330 
W. 42nd St., New York 18, N. Y. 

WANTED: Radio Engineers- with experience 
in frequency modulation transmitting and 

receiving equipment. Familiarity with- F.C.C. 
rules and field operation of equipment de- 
sirable. Please give complete experience and 
education in letter of application, and state 
salary desired. Company -located in the Mid- 
west where living conditions are good, and 
expenses below average. P-714, Electronics, 
520 N. Michigan Ave., Chicago 11, Ill. 

PRODUCT ENGINEER-Major manufacturer 
of electrical wiring devices has a special 

interest in employing a designer -engineer with 
a proved record of accomplishment. Firm 
possesses far-sighted management, varied pro- 
duction facilities, and wimple capital to under- 
take and promote new products-the scope 
and opportunity of the position are limited 
only by the skill, imagination and initiative of 
the man. Salary open-location, New Eng- 
land. All applications will be held in strict 
confidence. Write even though a U.S.E.S. re- 
lease might not be immediately available. 
P-716, Electronics, 330 W. 42nd St., New York 
18, N. Y. 

EMPLOYMENT AGENCY 
d 

ELECTRONICS-More positions are coming in 
daily for well qualified men in Electronics. 

Our service .is Nation wide and covers all 
branchesof Engineering. More than 51 years 
at'the same address. The Engineering Agency. 
Inc,, 53 W. JacksonBlvd., Chicago 4, Illinois. 

EMPLOYMENT SERVICE 

SALARIED POSITIONS - This advertising service of 34 years' recognized standing negotiates for high salaried supervisory tech- nical and executive positions. Procedure will 
be individualized to your personal require- ments and will not conflict with Manpower Commission's. Retaining fee protected by re- fund provision. Identity covered and present position protected. Send for details. R. W. Bixby, Inc., 278 Delward Bldg., Buffalo 2, 
N. Y. 

WANTED 

SENIOR 

Radio. Engineers 
Executive type with thorough practical and 
educational background in radio and elec- 
tronics. Must have substantial -experience and 
demonstrated initiative in design, research, 
and development. Capable of supervising 
development and production engineers. Ex- 
cellent working conditions. Permanent posi- 
tions with ample opportunity for advancement. 
Outline complete details of qualifications, ex- 
perience, .and when available. Salaries open. 
Confidential, inquiries respected. Write. 

Personnel Director 
AIR COMMUNICATIONS, INC. 

Kansas- City 10, Missouri 

POSITIONS WANTED 
ENGINEER for development, production, pro- 

motion of a product or group of products 
for now and post-war. Unusual record; elec- 
trica I, chemical and mechanical. Age below 
35. PW-712, Electronics, 330 W. 42nd St., New 
York 18, N. Y. 
ENGINEER age 42, 10 years practical experi- 

ence in Electronics, radio and audio-4re- 
quency amplifiers, loud speakers and micro- 
phones. Desires a position in a research and 
development laboratory. L. J. F. 128 Colorado 
Ave.. Buffalo 11, N. Y. 
EXPERIENCED EXPORTER desires to join 

progressive manufacturer of radios to organ- I 
ize foreign sales. PW-716. Electronics, 330 
W. 42nd St., New York 18, N. Y. 

REPRESENTATIVE AVAILABLE 
SUCCESSFUL NEW YORK firm of electronic representatives with an established trade of 
twenty years continuous contact with distribu- 
tors. industrials, laboratories and government 
agencies wishes to add additional lines such as 
tubes. capacitors, resistors, relays, meters or 
allied electronic parts. RA -691, Electronics, 330 
W: 42nd St., New York' 18, N. Y. 

WANTED 

DEVELOPMENT ENGINEERS 
Mechanical and electrical. Graduate or 
equivalent training. Required for develop- 
ment work in the following branches: 
1. Electromechanical devices, communi- 

cation systems. Must be interested 
in development and familiar with 
magnetic circuits. 

2. Measuring and control instruments. 
Background should be in electrical 
engineering, including electronics. 

Statement of Availability Required. 
P-682, Electronics 

330 West 42nd St:, New York 18, N: Y. 
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RADIO 
EXECUTIVE 

Medium size midwest ra- 

dio - electronics manufac- 

ture seeks assistant chief 

engineer capable of wider 

responsibilities. S a la r y 

open. All queries confi- 

dential. Write 

P-711, Electronics 
520 N. Michigan Ave., Chicago 11, III. 

WANTED 

ELECTRONIC ENGINEER 

to work 100% on the job-rather than 

25% actual work and 75% "holding 

the lob: 
The Engineer we need must have sub- 

stantial experience and demonstrated 
Initiative in design. research and de- 

velopment. 

The position offers an excellent oppor- 

tunity with a well -established company 
in western New England, employing 

over 100 personnel. This company's 

5 years pre-war industrial background 
assures a continued program of post- 

war advancement. 
P-686, Electronics 

330 West 42nd St., New York 18, N. Y. 

IMMEDIATELY AVAILABLE 

An Ohio sales organization thoroughly 
versed in Radio -Electronics, contacting 
Government Agencies, leading Indus- 
trial, wholesale and retail clientele, 
ready to negotiate with outstanding 
manufacturers for immediate and post 
war representation as distributor, dealer 
or representative. 

ELECTRONIC SALES CO. 
402-5 Mutual Home Bldg., Dayton 2, O. 

Adams 5208 

Additional 
Employment Ads 

on pages 
348, 352, 354 & 

379 

SALES MANAGER 
Long established mid -western manufacturer of 

electrical equipment-electro-magnetic relays - sol- 

enoids-switches-selling principally to manufactur- 
ers in the following industries: 

Automotive 
Farm Equipment 
Radio 
Aircraft 
Industrial Controls 

Man selected for this position must have sufficient 
engineering knowledge of our products and their 
uses to be able to discuss them intelligently with 
engineers; to visualize potential markets, to suggest 
new products, and developments. 

Write, giving complete resumé of 
past experience, salary desired etc. to 

SW -693, Electronics, 520 North Michigan Ave., Chicago 11, Ill. 

a 

ELECTRONIC 
ENGINEERS 
TECHNICIANS 
DESIGNERS 
DRAFTSMEN 
TUBE TECHNICIANS 

EXCELLENT OPPORTUNITIES 
IN A MAJOR POST-WAR FIELD! 
Openings available at our Research Lab- 
oratories and Electronics Manufacturing 
Unit. Leaders in the design and develop- 
ment of vital electronic equipment for the 
Armed Forces. 
Essential workers need release. 
Write, stating Experience, Education, Draft 
Status, Salary. Include snapshot if avail- 
able. Or apply to 

SPERRY 
GYROSCOPE COMPANY, INC. 
RESEARCH LABORATORIES' 

STEWART AVE. & CLINTON RD. 
GARDEN CITY, NEW YORK 

WANTED' 

EN:GI.N.EER 
with 

ELECTRONIC or ELECTRICAL 

Experience for Research 
and Development in' our 

TOCCO HEAT TREATING 
INDUSTRY 

Post War Future 
Good Salary for Right Applicant' 

OHIO CRANKSHAFT 
3800 Harvard Cleveland, Ohio 

SYLVANIA 
ELECTRIC PRODUCTS, Inc. 

has openings for 

Electrical Engineers - 

Mechanical Engineers 
to work with us on the design, develop- 
ment and production of radio tubes, 
fluorescent lamps, electronic equipment 
and devices. 
Men experienced in using their talents 
while working under pressure and who 
are looking ahead for greater develop- 
ment ín the post-war world are invited 
to write to us giving age, education and 
experience to our 

Industrial Relations 
Department 

500 Fifth Ave., New York (18), N. Y. 

WANTED 

PHYSICISTS and 

ELECTRICAL ENGINEERS 
Needed in cónneclioñ with' the nianufac- 
tare of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 
Openings for Electrical Engineers avail- 
able in, St. Paul, Minn., Eau Claire, Wisc., 
and Chicago: Apply or write, giving full 
qualifications and furnish snapshot. 

D.L.R.-Employment Dept. 

WESTERN ELECTRIC COMPANY 
Hawthorne Station Chicago 23, III. 
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lD SEARCHLIGHT SECTION 

IS YOUR OPPORTUNITY HERE? 
Think this over carefully. Where do you go from the spot you're 
in now? Are your surroundings friendly and full of promise for 
the future? Consider now the place you might fill in the elec- 
tronic industry leadership assured to the fine staff of engineers, 
scientists, technicians at NATIONAL UNION RADIO CORPORA- 
TION. We're all young 'iii years and ideas though most of us 
are old in electronic experience. We enjoy working together. 
We know we're going places! We're inviting you to join us if 
you have the qualifications. If you're looking for a success pat- 
tern for your future, it may be here with us at National Union. 
Find out! Come in and talk it over or write us! 

NATIONAL UNION WANTS: - 

O QUALITY CONTROL ENGINEER and SENIOR TUBE ENGINEERS 
-These mén MUST have executive ability and extensive experience 
with radio tube manufacture. The pay and opportunities are com- 
mensurate with your ability. ' COMMERCIAL' ENGINEERS =Men with pleasing personalities, in- 
itiative and a knowledge of vacuum tube applications. 

'QUALITY CONTROL MEN-Statistical Training is chief requirement 
though a knowledge of vacuum tubes will help. 

JUNIOR ENGINEERS-MEN or WOMEN -If you have a college 
degree in Physics, Electrical Engineering, Mathematics or Chemistry 
and are the type of young person who is able to 'go places', you'll be 
starting with your best foot forward if you are accepted at National 
Union Radio Corporation. 

FOREMEN and ASSISTANT FOREMEN-Men with foremanship ex- 
perience in Exhaust, Steam and Grid operations in radio tube manu- 
facture. 

O TECHNICIANS: Maybe you've been. repairing radios, maybe you've 
gained a knowledge of circuits by working on test equipment. It makes 
no difference either way if you have the 'know how' of circuits write 
us about the opportunities we have to offer! 

WOMEN! 
We have a number of fine young women engineers with us now. 
We need. more. If you have a degree in Electrical Engineering, 
Physics, Chemistry or Mathematics and are seeking career 
opportunities, investigate. 

Phone or Write 

DR. L. GRANT HECTOR, Director of Engineering 

NATIONAL UNION RADIO CORPORATION. 
RESEARCH LABORATORIES 

Plane St. at Ráymond Blvd. Newark, 2, New Jersey 
WMC RULES OBSERVED 

OPPORTUNITIES TO 

"GROW 
A leading organization in New England 
with extensive present and postwar devel- 
opment program' in commercial electronics 
wants mechanical and electrical engineers 
of proved talent for engineering and de- 
velopment work. Company now produc- 
ing mechanical, electrical and electronic 
Instruments for war purposes. Permanent - 
poaitions for right men. Reply by letter 
giving complete outline of education, ex- 
perience, and personal statistics. Address: 

P-702, Electronics 
330 West 42nd St., New York '18, N. Y: 

r. 

WANTED 

ELECTRONIC ENGINEER 
Having Experience in 
Industrial Applications 

Consulting radio engineering firm starting 
Industrial Electronics Department offers per- 
manent position to experienced man to head 
department, and to a number of assistants 
having knowledge of Industrial Applications 
of Electronics-controls and heating. Some 
engineers also -required having experience in 
broadcasting. Immediate need is for essen- tial war work. 

P-708, Electronics 
330 W. 42nd St.. New York 18, N. Y. 

Openings For 

RADIO 
E NGINEERS 

ELECTRICAL 
E NGINEERS 
MECHANICAL 

E NGINEERS 
In the development and 
production of all types of 
radio receiving and low - 
power transmitting tubes. 
Excellent post-war oppor- 
tunities with an estab- 
lished company in a field 
having unlimited post- 
war possibilities. 

Apply in person or in writing to: 

Personnel Manager 

.RAYTHEON 

MANUFACTURING CO. 

Radio Receiving Tube Division 
55 Chapel St. Newton, Mass. 

1141 

FIELD SERVICE 

ENGINEERS 
For 'Domestic and 

Foreign Service 

Must possess good knowl- 
edge of Radio 

Essential workers 
need release 

HAZELTINE ELECTRONICS 

CORP. 

58-25 Little Neck Parkway 
Little Neck, L. I. 
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ENGINEERING 

OPENING 

Project Supervisor 

Pe-manent position with an estab- 

lished concern manufacturing corri- 

ntuniCations equipment. 

Prefer top-notch man with UHF 
experience who can take charge of 

development or design project. 

Salary commensurate with -ability. 
Additional compensation for as- 

sigt ment of patents to company. 

Pleasant work'ng conditions. 

W.M.C. rules observed. 

Address 

DALE POLLACK 
Engineering Director 

TEMPLETON RADIO 
COMPANY 

Makers of Temple Radios 

MYSTIC, CONN. 

SENIOR 
RADIO 

ENGINEERS 
Top bracket midwest radio - 
electronics manufacturer has 
present and postwar positions 
for three development, two re- 

search, and one specifications 
and standards. Salaries open. 
Confidential inquiries respect- 
ed. Write 

P-709, Electronics 
520 N. Michigan Ave., Chicago 11, III. 

Electrical Engineer 
Wanted as chief of research and de- 

velopment section of a Metropolitan 

N. Y. division of nationwide manufac- 

turer. Must have a sound educational 

background and outstanding design ex- 

perience on light equipment. Salary 

open. Reply in confidence giving com- 

plete personal data, experience resume, 

availability for release. etc. to 

I'710 Electronics 
330 Nest 42nd St., New York 18, N. Y. 

A RareesOpportunity for 
Several Top-flight Radio 

and Mechanical Engineers 
The Research and Development Division of this- Company, which 
has made an enviable reputation in the. design and production of 
radio communications equipment both before and since Pearl. 
Harbor, can offer a worth -while future to several men of first class 
talent and training. 

The radio engineers must have proved exceptional ability in 
designing radio communications, radar, air traffic control or fire 
control equipment, during at least three years,of experience. 

The mechanical engineers will be called on for outstanding Skill 
in the design of small, intricate mechanical parts. The need is for 
men who are rich in ideas and mature in judgment. 

If you can qualify, and are giving serious thought to future security, 
write us fully stating age, education, experience, draft status and 
compensation desired. Must comply with W.M.C. regulations. 
Our staff knows about this ads ertisement. 

P-707, Electronics 

520 North Michigan Ave., Chicago 11, III. 

ti 

Electronic Engineer 
or 

Electrical Engineer 
with 

High Frequency Experience 
A desirable position is open in the Elec- 
tronic Research Division of one of our 
clients, a stable, well established, indus- 
trial concern in the northwest part of 
Chicago. Man with mechanical engineer-' 
ing background preferred. Position has 
to do with the manufacturing problems. 
of industrial electronic equipment and is 
permanent. Give full information as to 
extent and nature 'of education and ex- 
perience, salary expected, age, draft and 
marital status. 

Business Research Corporation 
79 West Monroe St., Chicago 3, III. 

WANTED 
Graduate Junior and Senior 

Mechanical and Civil Engineers 

Excellent immediate and post-war op- 
portunity for qualified engineers who 
have specialized on Stress Analysis. 

Apply by letter only to: 

LEAR AVIA, IÑC. 
PIQUA, OHIO 

R..1. Biggs, Special Representative 

ENGINEERS WANTED 
AS 

APPLICATION 

ENGINEERS 
Exceptional opportunity 
for several bright men; 
graduate engineers or 
equivalent, with imagina- 
tion and ability to prove 
equipment and applica- 
tion. Radio, ultra high 
frequency or communica- 
tion experience an- asset. 
These positions provide 
excellent post war pos- 
sibilities with one of the 
largest communication 
manufacturers in the 
world. 
Write in full details, age, 
experience, education to 
Personnel Manager. 

FEDERAL 
TELEPHONE & RADIO CORP. 

The Mfg. unit of the I. T. 6 T. 

39 Central Ave., East Newark, N. J. 

ELECTRONICS-September 1944 389 

J 



II 111111 I 

qi) SEARCHLIGHT SECTION (Up1111 

_ ...... 1111, ..,w.,.. _ , .... ,..,..,.. 

n 

WANTED 

SENIOR ENGINEER 
with at least seven years industrial experience in important 
electronic research and development work. Capable of 
executing important assignments from development to 
finished products. 

JUNIOR ENGINEERS 
with sound educational background and at least one year's 
experience in factory or engineering departments. 

RADIO TECHNICIANS 
with factory or model shop experience in building test 
equipment on' production testing electronic equipment. 

MECHANICAL ENGINEER 
preferably experienced in electronic field. 

PRODUCTION MAN 
experienced in setting up and supervising production lines. 

These positions offer unusually good permanent opportunities-top 
compensation commensurate with qualifications-congenial, progres- 
sive organization with new and one of +he best equipped laboratory 
and factory facilities in the industry. Interesting work on most 
advanced type of military communication equipment now and broad 
field of quality radio -phonograph and industrial electronics after 
V -Day. Please write Mailed qualifications, including availability, if 
not occupied to full.extént of ability in war work, to Dept. F. 

THE MAGNAVOX COMPANY 
Fort Wayne, Indiana 

WANTED. 

AC -DC MOTOR, ENGINEER 
Thoroughly experienced in develop- 
ment of small . fractional HIP DC Air- 
craft motors and similar electro -me- 
chanical devices. Good post-war op- 
portunity. State age, education, com- 
plete experience, draft status. salary. - 
Replies confidential. 

F. A. Smith Manufacturing Co., Inc. 
P. O. Box 509 Rochester 2, N. Y. 

WANTED 

ENGINEER 
EXPERIENCED IN THE 

. MANUFACTURING OF 

TRANSFORMERS 
GOOD FUTURE WITH 
GROWING CONCERN 

Our employees have bean informed 'of this Ad 

LOCATION .- CHICAGO 
P-703-; EIeetrónice - 

520 N. Michigan Ave., Chicago 11, III. 

TECHNICAL 
MANUSCRIPT 
W R IT E.R 

TO ASSIST ENGINEERS WITH 
PREPARATION OF MANUSCRIPTS 
FOR PUBLICATION, AND TO SU- 
PERVISE PREPARATION OF IN- 
STRUCTION BOOKS FOR RADIO 
EQUIPMENT. SALARY COM- 
MENSURATE WITH ABILITY AND 
EXPERIENCE. SEND COMPLETE 
DETAILS OF EXPERIENCE, DRAFT 
STATUS, AND RECENT PHOTO- 
GRAPH IN FIRST LETTER. STATE 
SALARY EXPECTED, AND IF NOW 
EMPLOYED IN WAR INDUSTRY, 
STATE CONDITION OF AVAIL- 
ABILITY. 

ADDRESS: DALE POLLACK, 

CHIEF ENGINEER 

TEMPLETONE 
RADIO COMPANY 

MYSTIC, CONNECTICUT 

óur future 
AS A 

Radio Engineer 
Assistant Engineer 
Layout Draftsman 
Laboratory Assistant 
Quality Tester 

Analyser 
Phaser 

depends on what you do now! 
Why not find out what Motorola offers 
you in future security, rapid advance- 
ment, recognition, and salary increases. 
The positions open are in Develop- 
ment, Specifications, Production, Engi- 
neering arid Test Equipment. List your 
qualifications on one side of a sheet of 
paper. Name the position you want. 
We'll send you the details. Get your 
letter in the mail today. 

/I 
GALVIN 

RPORATTON, 4545 
UGUSTAOBLVD.CHICAGO 51, ILL. 

° 
a 
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WANTED 

PRODUCT DESIGN ENGINEERS 
by a long established manufacturer of electrical 
equipment -- electro -magnetic relays -solenoids - 
switches. Located in small midwestern city, con- 
venient to Chicago. 

Relays, solenoids, switches, and related items to 

be designed, are primarily for 

Automotive 
Farm 
Radio 
Aircraft and 
Industrial Control Equipment 

Write, giving complete resumé of 
past experience, salary desired etc. to 

P-694, Electronics 
520 North Michigan Ave., Chicago 11, Ill. 

An Exceptional Opportunity 
for Research Scientists 

One of America's largest organizations engaged in conducting research for 

industrial corporations and governmental agencies is expanding its pres-. 

ent staff of 300 people. 

Research -minded engineers and scientists, who can measure up to this 

organization's high standard, are invited to investigate the wartime and 

postwar opportunities of the Armour Research Foundation. 

Important work of challenging interest is open ti'scientists in the follow- 

ing fields: 

Physics 
Chemistry 
Metallurgy 
Ceramics 
Electronics 

Automotive Engineering 
Chemical Engineering 
Electrical Engineering 
Mechanical Engineering 
C;vil Engineering 

Men and women who can be released from present duties and meet the 

above qualifications are assuréd salary and opportunity commensurate 

with ability. And, future research commitments promise postwar perma- 

nence. If you are interested, please write immediately. 

r Applications are also invited from scien- 
+ IL tists who are on leave of absence from d - 

educational institutions for the duration. 

ARMOUR RESEARCH FOUNDATION 
39-A West 33rd Street, Chicago 1(i, Illinois 

Progressive Brooklyn manufacturer of 

automatic machinery requires services of 

young man with knowledge of the theory 
of electronics for use in development work 
on electronic controls. Excellent post war 
future. 

American Machine & Foundry Co., 

5502 Second Ave., Brooklyn, N. Y. 
1.1.1101.001.14. 

WANTED 

ELECTRONIC 

SALES ENGINEERS 

Aggressive, well -established' Electronic 

Tube Manufacturer, located in Mid- 

west. requires Sales -Engineers to cover 

Midwest, or. East Coast. Applicants 

should have electrical engineering de- 

gree, knowledge of electronic circuits 

and applications, and ability to con- 

tact customers. Excellent wartime and 

postwar ópportunity for the right men. 

Salary and bonus. Please give com- 

plete information in reply. 
SW -704, Electronics 

520 North Michigan tve., Chicago 11, Ill. 

TECHNICAL MANUSCRIPTS 

INSTRUCTION MANUALS 

CONSULTATION SERVICE 

In All Phases of Electronics 

INDUSTRIAL ELECTRONICS, INC. 

21 Henry St. Detroit 1, Mich. 

Ili 11111. FIN WWII I 

FOR SALE 
30 Weston Type 425 Round Bakelite 
Case Thermogalvanometers. 0 to 115 

Milliamperes. Good Condition. Price: 
510.00 each. 

BLILEY ELECTRIC CO. 
Union Station Building ERIE, PENNA. 

Telephone 26-857 

FOR SALE 

2 High Frequency Generators 
2 ILw. output, 3 phase, up to 60 eeasyeles, 

suitable for experimental work only. 

Forest Products Engineering Co. 
Manhattan Building Chicago, Ill. 

BEST QUALITY, USED 

ELECTRON TUBE MACHINERY 
Equipment for the manufacture of all {duds of 
electron tubes, radio -tubes, incandeerent lamps. 
neon tubes, photo electric cells, X-ray tubes, etc. 

AMERICAN ELECTRICAL SALES CO., INC. 

65.67 East 8th St. New York, N. Y. 

MOTORS . 

Fracttoeaf.H,P. Motors/Armafares 
Rewound -Rebuilt 

Ship at our expense. All work guaranteed. 
Highest grade materials used throughout. 

IMPERIAL ELECTRIC COMPANY 
100 Blackstone St., Woonsocket, R. I. 
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SO* MAN 

SMALL .METAL PARTS 

Eby ZIERICK 

r 

Clips 
Lugs 
Terminals 
Hardware 
Grid Caps 
Fuse Clips 
Light Sockets 
Dies 
Wire Forms 
Hot Tinning 
Automatic 

Stampings 

Our standard parts 
are usually shipped 
on day order comes 
in. 

. 

,1 
Army and Navy. 11 

ptl 

Many of these parts 
are approved by the 

PLEASE TEAR SAND MAIL TO 
Zierick Mfg. Corp. 

385 Gerard Ave., New York City 51. N. Y. 

ZIERICK MFG. CORPS DEPT.E 
385 Gerard Avenue 

New York City 51, N. Y. 
Telephone 'MOH Haven '9.2727 

Please send your descriptive catalog. 

NAME 

COMPANY 

ADDRESS 

, 

, 
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DI -MET RIMLOCK 
DIAMOND ABRASIVE BLADES 

'or slicing quartz wafers in crystal manufacture 

d 

DI -MET METAL .- 

and RESINOID BONDED 
DIAMOND ABRASIVE WHEELS 

For quartz and sintered carbide cutting and 
grinding operations. 

DI -MET DIAMOND HONES 
For finishing quartz crystals and carbide cutting 

tools. 

FELKER MANUFACTURING CO. 

1116 BORDER AVE. 
E1 Kt 

TORRANCE, CALIF. 

.1 
Manufacturer{ of -° 

DIAMOND ABRASIVE WHEELS : 
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'RELAYED-1/XX. 

Long before this war began 
AUDAX Pickups were in 

SELECTIVE 

SERVICE 
Since pickups first because 

important commercially, the dis- 
tinguished products of AUDAX 
have been SELECTED where - 
ever and whenever the require- 
ments were exacting. 

Today AUDAX magnetically 
powered pickups are SE- 
LECTED for War contracts that 
demand the highest standards of 
performance . irrespective 
of climatic variations or severe 
handling. 

Our stern peacetime stand- 
ards, maintained for so many 
years, have proven comfortably 
adequate to meet government 
specifications. 

The sharp, clean-cut facsimile 
reproduction of MICRODYNE 
is a marvel to all who have put 
it to the only test that really 
matters . . . the EAR TEST. 

AUDAK COMPANY 
500-E Fifth Avenue New York 18, N. Y 

Creators of High Grade Electrical 

and Acoustical Apparatus Since 1915 

Send for your copy of our iMormative 
"PiCK-Ur FACTS" 

* aUY 

S 
WAR BONDS 

qdardó , 

' 

d d y h' 
ad 

} 
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There's No "IF" About This I -F TRANSFORMER. 
It's a tested and proved product. Developed and 
used with excellent results in high priority radio 
and electronic' equipment, this permeability -tuned, 
precision built LS -1 Transformer is now available 
for other applications. 

Better get the complete story on the LS -1. It. may 
come in mighty handy in connection with some of 
your present or projected components. Write to 

CAMBRIDGE 7 CORPORATION 
439 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 

Y 
i 

PLASTIC PARTS 
Large or small quantities. Produced to your specifi. 

.. cations. Precision machining, stomping and forming 
all plastics. No molds required. Send your blueprint, 
or write for bulletin. 

PMNT1Mfh, 'hic; 
93 Mercer Street 

i 

4 

'New York 12, N. Y. 
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No Bounce! No Chatter! 
... in the new Kurman 
200S Flat Keying Relay 

KEYING FEATURES, 

1. No bounce. No chatter. 
2. Input 50 Milliwotts. 
3. Will key up to 150 words per 

minute, or 60 impulses per 
second. 

4. Armature is mica insulateds is 

suitable for keying a 50 Mega- 
cycle R.F. signal. 

5. Contacts will carry up to 2 Amps. 

Oscilloscopic wave form 
looks like this 

NOT like this 

A NEW FEATURE .- 

OF GREAT IMPORTANCE 

ADDED TO OUR "OLD TIMER" 

Now . .. Chotterless operation 

is added to the known sensi- . 
tinily of our "Old Timer" (200 - 

Series) . . . The new feature 

consists of an energy absorb- 

ing material sealed within o 

contact corrying cage. The com- 

pound used is not affected by 

oge, oil, or moisture. 

e 

New Feature ... eliminates 
"bounce" and "chatter " i , 

Send otso for complete information on the 
ve. fine of KURMAN vibroponproof RELAYS. 

K U R m A o ELECTRIC 

35-18 37th STREET LONG ISLAND CITY I, N. Y. 

PRESTO 

RESISTORS 

VITREOUS ENAMEL.- n 

PRECISION WIRE WOUND.. 
75 Winding Machines ' 

Backed by 20 years -of Winding Experience. 
ALSO 

TELEPHONE SWITCH KEYS -and JACKS' 
Telephone Communication and Cable Assemblies... 

_PROMPT - 

DELIVERY: - 

PRESTO. ELECTRIC .COMPANY 
Manufacturers of Signalling Devices 

45-11 NEW 'YORK AVE.. UNION CITY,.. N. J: 

C 
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GeDil outlasts ordinary insulation 168 to 1! 
Anew type of electrical assault wire insulation was 

tested comparatively against ordinary insulation 
in Army maneuvers not along ago. Stretched across a 
highway-run over by tanks, trucks, jeeps, 
old kind lasted 2 hours. Under the same 
GEON 6461 lasted 2 weeks. 

That's one reason why GEON insulated assault wire 
by the thousands of miles is being used for ,communi- 
cations in combat service everywhere. 

Here are some other reasons. No braid is needed, the 

men-the 
conditions 

smooth GEON coating makes the wire easy to handle, pre- 
vents catching on rocks, bushes, other obstructions. Its 
resistance to weather, aging, and abrasion means com- 
munications are surer, that messages will get through. 

Right now GEON is available to industrial users 
subject to allocation under General Preference Order 
M-10. However, limited quantities can be had for ex- 
periment. And in days to come, GEON's outstanding 
'characteristics will mean better, cheaper, safer indus- 
trial and domestic wiring. 

For more complete information, or for help on speci- 
fic problems, write, Department F-4, Chemical Divi- 
sion, The B. F. Goodrich Company, Rose Building, E. 
Ninth and Prospect, Cleveland 15, Ohio. 

CHEMICAL DIVISION 
THE B. F. GOODRICH COMPANY 
ROSE BUILDING, E. NINTH & PROSPECT, CLEVELAND 15, OHIO 
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Beyond what the eye can see 
It's an easy matter to disassemble'a DAVEN ATTENUATOR, as we have 

done here. And even a hasty glance is sufficient to gain a favorable impres- 

sion. The resistive network*, with its demand of infinite skill and patience 
...the new, large detent gear on the stainless steel attenuator shaft ...the 
detent gear roller and spring recessed within the steel attenuator cover ... 
the new positive stop, eliminating stress on the rotor hub ... the tarnish - 
proof silver alloy contacts ... the unique two-piece. dust -tight steel cover 
-these, and other features. have won wide acceptance for D EVEN ATTEN 
UATORS. Because, beyond what the eye can see is a certainty of depend- 
ability that is rooted in DAVEN'S long experience and leadership in 

designing and building good attenuators. Specify DAVEN ATTENUATORS. 

DAVEN ATTENUATORS are made in the following circuits: 
Ladder. T or I-1, Potentiometer (Potential Dividers), L and 
Rlieostat, balanced or unbalanced. Any desired impedance, 
number of steps and DB per step; with or without detent. 

"Resistive network completely wire wound under exclusive 
D 4VEN patent. Neu attenuator construction, patent pending. 

Mau Dlor.' War Bond% and Hold on /o Then. I n/1/ MaluriV, 

DAVE COMPANY 
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° A NEW MERCURY-VAPOR RECTIFIER 

FOR HEAVY-DUTY INDUSTRIAL 

AND BROADCAST SERVICE 

FREEDOM 

FROM 

LOW 
VOLTAGE -DROP 

HERE's a new RCA rectifier developed to meet the needs 
of continuous heavy-duty industrial and broadcast 

service. Electrically identical to the improved RCA 
872A/872, the 8008 has an extra -heavy base with large 
pin -contact area. Can replace the 872, 872A, or 872A/872 
if socket changes are made. The 8008 is built for long 
life and high dependability, and like all RC 1 tubes is 
backed by continuing RCA engineering and research. 

If you have a problem in the application of tubes to 
industrial or radio service, our engineers may be able to 
help you. Address: RADIO CORPORATION OF AMERICA, 

Commercial Engineering Section, 732 South 5th Street, 
Harrison, New Jersey. 

Remember- the Magic Brain of all electronic equip- 
ment is a Tube, and the fountain -bead of modern Tube 
development is RCA. 

STURDY CONSTRUCTION... 
HEAVY BASE 

S 

1 

TECHNICAL 

DATA 

Fil. Volts 5.0 
Fil. Amp 7.5 
Max. Peak Inverse Plate 

Volts (Condensed -mercury 
temp. of 20° to 60°C) 

10,000 
Peak Plate Current, 
Amperes 5 

Average Plate Current, 
- ' Amperes 1 25 

Tube Drop, 
Volts (approx.) . . . 10 

BUY 

WAR 

BONDS 

d]_ADI.d - 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION CAMDEN, N. J. 


