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Pre -Testing of 

MALLORY SWITCHES 
Assures Precision Performance 

MALLORY has pioneered in developing new designs for both rotary and 

push-button switches, and in manufacturing them from improved 

materials. To make sure of the electrical performance and long life of these 

switches, Mallory puts them through punishing tests. 

The complete line of Mallory standard, pre -tested precision switches and 

other electronic components is available from your nearest Mallory Dis- 

tributor. See him today, and ask for your free copy of the Mallory catalog- 
containing specifications for switches, jacks, plugs, capacitors, resistors, 

rectifiers and other parts. Or write us today. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

a SALT SPRAY TEST: In a few short 
hours, switches are subjected in 
this salt spray chamber to condi- 

tions that equal years of marine service. 

äSWITCH LIFE TEST: Hour after 
hour, this machine continues to 
operate the switch until it is de- 

stroyed. Results enable Mallory to develop 
switches with operating life exceeding nor- 
mal requirements. 

5LOW ATMOSPHERIC PRESSURE 
TEST: The rarified air of the sub - 
stratosphere is reproduced inside 

this large bell jar. Data from this test has 
aided Mallory in developing better switch 
construction for aircraft application. 

4 FUNGUS CONTROL: In this labo- 
ratory, fungus cultures from the 
tropics are used in testing the fun- 

gicidal properties of new impregnating mate- 
rials for the insulation in Mallory Switches. 

Industrial and Electronic Swite es 
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. . that is how one electronic heat 
generator manufacturer describes 
Amperex tubes. If your equipment is 
right, Amperex Special Application 

Engineering will help you make it better. De- 
pendable operation is assured, replacements mini- 
mized, and greater value per dollar expended 
may be anticipated. 

RESERVE 
CAPACITY 

. the measure of tube life is 
in the reserve capacity of the 
tube. Because of novel design, 
Amperex high frequency tubes 
may be used at plate voltages 
and plate power inputs suffi- 
ciently high to allow power 
outputs at maximum rated 
watts per tube. 

FACTOR 

THE AMPEREX SPECIAL APPLICATION 
ENGINEERING DEPARTMENT 

. Amperex Special Application Engineers have 
nothing to sell. Their job is to work with you on the 
development of new equipment or the improvement 
of present products. Their time and knowledge is 
yours for the asking, without charge or obligation. 

AMPEREX TUBES ... 
for dielectric heating applications are avail- 

able in 25 different types, operating with remark- 
able efficiencies at frequencies ranging from 20 
to 120 megacycles. Write for the Amperex catalog. 

Arnper.x Type 235-R Transmitting Tube. Fila- 
ment voltage, 14.5-15.0 volts. Filament current, 
39.0 amperes. Amplification factor, 14.0. Grid 
to plate rransconductance at 500 ma., 6500 
micromltos. Direct interelectrode capacitance: 
grid to plate, 9.0 µµf; grid to filament, 10.0 
µµf; plate to filament, 1.5 µµf. List price, 
$125.00. 

Amperex Type 889 Transmitting Tube. Fila- 
ment voltage, 11 volts. Filament current, 125 
amperes. Amplification factor, 21. Direct inter - 
electrode capacitance: grid to plate, 17.8 µµJ; 
grid to filament, 19.5 µµJ; plate to hlamenl, 
2.5 µµf. Litt price, $175.00. 

.4Inperrx Type 889-R Transmitting Tube. Filament 
voltage, 11 volts. Filament current, 125 amperes. 
Amplification factor, 21. Direct interelectrode capac- 
itance: grid to plate, 20.7 µµJ; grid to filament, 
19.5 µµf; plate to filament, 2.5 µµf. List price, 
$325.00. 

AMPERE X ELECTRONIC CO 

AmpEREx 
. . . the high 

perlormanee tube 

RPORA 

Many standard types of Ampo 
availableere: 

tu 
throbesugareh leadnw- 

ing radio equipment dis- 
tributors 

TIOt1 
25 Washington St., Brooklyn 1, N. Y., Export Division: 13 E. 40th St., New York 16, N.Y., Cables: "Arlab" 
Canadian Distributor: Rogers Majestic Ltd. 622 Fleet Street West, Toronto 

HOLD 
2 

ON TO THE WAR BONDS YOU H A V E - A N D KEEP BUYING MORE 
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Uë Patáors. 

New, Army -Navy accepted apäcitors 
procuced by leading manufacturers... now released for either 

military cr civilian uses...under existing priorities regulations. Each unit has been 
individually retested by our Inspection Department and will be Signal Corps or 

Navy reiispected for Government contracts if required...standard components, 
all tooled For postwar production...typical items shown zbove...others available 
include popular sizes: styles and brands of capac tors, in high medium and low 
voltage ratings... immediate deliveries on all items... 

write, wire or phone your requirements. 
Release Reports free on request. 

TOGE DEUTSCHMANN CORP., CANTON, MASS. 
entra l :,eles Ayo- rli ot Reco:r,rrr.ton (-rnarx:e Corp. jor rplus Electron4 Etjfrpneit 
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This power supply was manufac- 

tured by the Western Electric Com- 

pany for the Signal Corps, according to 

the rigid specifications for mobile radio 

equipment. Sturdy mechanical design and the use of components operating 

well within their ratings insure trouble -free performance over long periods of time. 

This unit supplies continuously variable voltages between 500 and 15,000 volts 

DC at 35 ma. Two Western Electric 705-A tubes are employed in a voltage 

doubler circuit using two 1 mf. capacitors. The R.M.S. ripple voltage at full is 

6%. The unit operates from 115 volt 60 cycle source. Variable voltage is ob- 

tained by means of a Variac in the primary circuit of the high voltage transformer. 

Input and output connections are made on the rear panel of the unit. The primary 

circuit includes an off -on switch, fuse and pilot light mounted on the front panel. 

These supplies can be used in a wide variety of applications; as a source of 

power for pulse transmitter, electrostatic separators and dielectric stress measure- 

ments. Conversion into a hi -pot breakdown test set can be readily accomplished 

by the addition of a small filter and the incorporation of the necessary meters. 

Chassis Size: 29" deep, 17 3/16" 
wide and 17" high. 

Panel Size: 21" wide and 175/8" 

high. 

Net Weight: 314 lbs. 

These units are supplied 
with tubes and complete 
circuit information and are 
covered by the normal 90 
day manufacturer's guar- 
antee. 

COMMUNICATION MEASUREMENTS LABORATORY 
Agent of Defense Supplies Corporation 

Handling All Types of Electronic Equipment 

120 GREENWICH STREET NEW YORK 6. N. Y. 

THE COVER 

The color photograph on the 
cover of this month's issue of Elec- 
tronic Industries is a shot of the 
video -sound antenna of television 
station WABD in New York City, 
owned by Allen B. DuMont Lab- 
oratories Inc. 

The diagonal dipole crossarms, 
which radiate the high frequency 
video signal, are connected by two 
coaxial cables that are fed by push- 
pull type amplifiers just below the 
tower on the top floor of the build- 
ing. The circular loop at the tip 
of the mast is for sound radiation. 

Equipped with built in electric 
heating coils to guard against the 
formation of ice during winter 
telecasting, the mast of the tower 
can be telescoped by turning a 
hand winch for servicing. 

That Boring Bohr Atom 
Now that the public is beginning 

to learn about nuclear physics and 
other phenomena associated with 
atomic power, it is to be hoped that 
the much -abused Bohr atom dia- 
gram, herewith, will no longer be 
misrepresented as being something 
somehow related to our own elec- 
tronic arts-(which it ain't!) 

While this electronic picture of 
the atom is generally accepted by 
students of nuclear physics, it has 
of course no more relation to our 
kind of electronic action in vacuum 
tubes than your Aunt Mary's Christ- 
mas turkey. 

U-235 

Electronic Industries used the 
sketch correctly last month in its 
comments on uranium 235 and atom 
splitting. The sketch applies prop- 
erly to atom structure. But we hope 
that from now on it will be forever 
excluded from further electronic - 
tube exploitation, for which it is, 
of course, meaningless. 

Hope lie Didn't Mean Us 

A New York newspaper recently 
interviewed fifty citizens to find out 
how they induced slumber on sleep- 
less nights. Some counted sheep, 
some drank warm milk, but a radio 
engineer among the number was 
brutally frank. "When I can't drop 
off normally," said he, "I pick up 
a radio -engineering magazine and 
read it for a few minutes. That 
always put me soundly asleep." 

4 
ELECTRONIC INDUSTRIES October, 1945 



.mara.,.Ka. 

Newest, most comprehensive 
book in its field! 

OVER 400 LARGE PAGES, filled 
wit -1 photographs, outline drawings, 
and performance curves, make G.E.'s 
new, complete manual on electronic 
tubes for industry a "must" for en- 
gin ?.ers and management. 

EVERY TYPE OF INDUSTRIAL TUBE 
has its section - ignitrons, thyra- 
trons, ken')trons, pliotrons, phano- 
trons, phototubes, glow tubes, bal- 
last tubes, vacuum gages and 
switches. Applications are ex- 
plained, typical circuits given, and 
93 tubes are pictured, described, 
and rated. New tubes, such as the 
midget thyratron, are included. 

DESIGNERS OF ELECTRONIC EQUIP- 
MENT will find this manual a work- 
ing ally t_sey cannot do without. To 
users of industrial tubes, the book is 
a time -saving reference work of great 
value-easy to consult because c'f the 
tabbed dividers and indexed page 
corners, always up-to-date by reason 
of its loose-leaf format with new 
sheets sent when changes occur. 
HANDSOMELY AND DURABLY 
BOUND, G. E.'s new tube manual is 
indispensable for your desk, file, or 
engineering library. Order direct 
from Electronics Dept. (Section 4C), 
General Elect-ic, Schenectady 5, N.Y. 

PRICE $2 

"Electronic Tubes, Industrial Types" comes 
to you for $2. Also, for an annual service 
charge of $1 new and revised pages will be 
sent to you regularly as issued ... ORDER 
TODAY, enclosing payment, or giving 
authority on your company letterhead to 
invoice you. 

GENERAL ELECTRIC 
TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES 
ELECTRONIC INDUSTRIES October, 1945 
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Afreon rides 
again 

0 
UR spirited steed is not only fast but 

well -gaited. We curled our lasso around 

the neck of "Electronics" a long time ago 

and with our strong personality, and kind 

treatment, turned it into our pet horse. It 

took a lot of skull work, a lot of smart 

engineering, but it worked out. Now our 

stable has 28 red hot electronic devices 

that should interest you. How about hitch- 

ing your chariot to our fast -stepping 

organization, giving Aireon its head in 

helping solve your electronic problems? 

-' 
.i.rog,r; r - - 

Air 

n' 

die I 
eon 

MANUFACTURING CORPORATION 
Radio and Electronics Engineer Power Controls 

NEW YORK CHICAGO 
KANSAS CITY BURBANK 

lab 
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SELL 'EM, 
DON'T 

BREAK 'EM 

WHERE do radio tubes go after inspec- 
tion? Shipping cartons, or waste cans! 

Imperfect tubes can't be fixed up. 
They have to be smashed up. So the man- 
ufacturer's problem is to keep down the 
number smashed up. And that calls for 
Nickel. 

Consider the problems involved: Mil- 
lions of intricate parts to be made to 
close dimensions ...safeguarded against 
rust and corrosion while in storage, and 
through repeated handling ... held to 
close dimensions in assembly ... thor- 
oughly degassed during bombardment. 

No wonder manufacturers for over 
thirty years have stuck to Nickel. Nickel 
helps manufacturers produce tubes that 
are right in every respect ... tubes that 
pass the inspector. And that means fewer 
rejections, increased yields, lower cost 
per finished tube ... saving where it 
counts the most. 

Pure Nickel and Nickel alloys serve 

many electrical applications. And among 
your metal problems, too, are some 
they'd doubtless solve. 

Study Nickel's advantages, listed at 
right, and you'll see why. 

Then write us for more information. 
Ask for your copy of "Nickel in the 
Radio Industry." 

NICKEL 

IMPORTANT ADVANTAGES 
combined exclusively in NICKEL 

I. Nickel's excellent forming quality sim- 
plifies production of precision parts. 

2. Spot welds on Nickel make strong 
joints that are practically free of oxi- 
dation. 

3. Nickel has strength to maintain pre- 
cision during frequent handling in 
mounting parts. 

4. Nickel is proof against rust during 
handling or storage, and it resists cor- 
rosion by solvents used for cleaning 
parts. 

5. Nickel contains much less gas than 
other commercial metals and is de. 
gassed more readily. Higher tempera- 
tures can be used to speed up evacua- 
tion. 

6. Nickel is stronger at the high evacuat- 
ing temperatures and there is no crys- 
tal change on heating-both of which 
keep down dimensional changes, and 
preserve tube constants. 

7. Better electron emission is obtained 
from coated Nickel cathodes. 

8. Better, more adherent carbon coatings 
can be deposited on Nickel and the 
carbonizing process does not produce 
a brittle strip. 

9. Nickel conduct; heat better at elevated 
temperatures. 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK 5, N. Y. 
ELECTRONIC INDUSTRIES October, 1945 



STANDARD 
CRYSTALS 

Announcing 

STANDARD'S MIDGET crystal unit, now on a production basis. 

STANDARD brings you, as an answer to your frequency control problem, the 

MIDGET. A precision crystal to your specifications in a holder that's radically 

different* - designed to fit minimum space requirements. Furthermore, the cost is 

attractive. 

The MIDGET is a real triumph of that skill. and knowledge gained through our 

years of research, development and production experience. We have furnished the 

armed forces millions of crystal units-NOW we welcome the opportunity to supply 

your requirements. 

STANDARD'S engineering staff is at your command. Write, wire or phone us 

your frequency control problems... 

For general AIRLINE, POLICE, BROADCAST, AIRCRAFT, AMATEUR 

and COMMERCIAL uses we make a complete line of crystals in standard or 

special holders. Send for new catalog just coming off the press. We take this oppor- 

tunity to greet our old customers in these fields and to solicit their continued business. 

* Refers to designs of holders. 

In the inset (opposite page) the 
new STANDARD MIDGET is 
reproduced in actual size. The 
background pictures popular 
types in the STANDARD line. 

8 
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STANDARD Pizzo COMPANY 
Established 1936 

Quartz Crystals and Frequency Control Equipment 
Office and Development Laboratory 

CARLISLE, PA., P. 0. Box 164 

SCRANTON, PA. 

ELECTRONIC INDUSTRIES Octobeir, 1945 

CARLISLE, PA. 
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Four Breeze -Shielded Wright Cyclone 18's rated at 
2200 HP power the Boeing B-29 Superfortress in its 
smashing attacks against the Japanese homeland. 

The 55 -passenger Lockheed Constellation, whose 
trans -continental record of 6 hours, 58 minutes was 
powered by four Breeze -Shielded Wright Cyclone 18's. 

For many years Breeze has been recognized as the General Headquarters for Radio 
Ignition Shielding. The reputation which the products bearing the Breeze Mark of 
Quality built up on national and international airlines before the war has now been 
augmented by the service record of thousands of Breeze 
Shielding Assemblies for America's famous fighting air- 
craft, tank, marine and commercial engines. When final 
victory has been won, Breeze will once again be able 
to return to production of Shielding for commercial 
applications without delay for reconversion. And the 
reservoir of Breeze Shielding experience so materially 
increased in maintaining dependable communication in 
war, will be available to help pace progress in peace. NEWARK 1 (Ewe NEW JERSEY 

E 

enter . eexe tereyÇwej SHIELDING FOR AIRCRAFT MARINE ELECTRONIC APPLICATIONS OF ALI. TYPES 
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Quick as a wink the Fairchild 
Night Owl Camera records enemy move- 
ments intended to be hidden by darkness. 
Quick as a flash the radio of the photo - 
reconnaissance plane keeps touch with its 
base - and clearly - for Solar ,Slim-O-Stats 
are part of the electronic equipment of these 
highly perfected cameras. 
This is but one of many in- 
stances where Solar Elim-O- 
Stats are being used to absorb 
local interference and keep 
speech channels free. 
Let Solar advise you 
on radio -noise sup- 
pression. 

WEST N. Y. BAYPLOANTNNE 

A TOTAL OF NINE 
ARMY -NAVY EXCELLENCE AWARDS 

SOLAR MANUFACTURING CORP. 
285 Madison Avenue New York 17, N. Y. 

®YJ13 
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®R 34 years, Magnavox has specialized in 
speakers and speaker satisfaction. 

** Magnavox designers and engineers have achieved a 

breadth of experience and knowledge that enables them 
to meet your specifications exactly. And Magnavox pro- 
duction men have the know-how to build your speakers 
at the right price, to a high standard of quality-on time. 

* * Hard -to -satisfy research engineers constantly seek 
better speaker designs and better production methods. 
They stand ready to apply their developments to any 
of your component problems. 

* * When you think of speakers, think of Magnavox. There 
is no substitute for experience. The Magnavox Company, 
Components Division, Fort Wayne 4, Indiana. 

Ma navox a 
has served the radio industry 34 years 

SPEAKERS 
\2 

CAPACITORS SOLENOIDS ELECTRONIC EQUIPMENT 
ELECTRONIC INDUSTRIES October, 1945 
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Ken -Rad for years has aided manufacturers to build 
and market radio equiz-nent which wins the user's 
confidence ... Now, to tube cuality already foremost, 
have been added great new research and manufactur- 
_ng facilities ... Ken-R_d Tuoes therefore will serve 
bet er than ever builders of electronic equipment who 
va_ae top performance and re_iability. 

KE NRAD 
DIVISION OF GENIRAL E:ECTRIC COMPANY 

OWENSBORCO, KENTUCKY 

ELECTRONIC INDUSTRIES October, 1945 13 



MALLORY Precision VIBRATORS 
Help Test Automobile Engines 

In this automobile motor analyzer, built by 
Allen Electric & Equipment Co., Kalamazoo, 
Mich., are three Mallory Vibrators. One is 
used in the electric tachometer, one in the 
coil tester, and one in the coil, condenser 
and circuit tester. All three vibrators give 
precision performance and help assure accu- 
rate motor testing. 

For Portable Plate Power 
Mallory Vibrapacks 

Mallory Vibrapacks deliver volt- 
ages from 125 to 400 from any 
low voltage source ... with high 
efficiency; low battery drain; 
ease of installation; long life. 

PRECISION test equipment, such as this motor analyzer, is always 
built with precision parts like Mallory Vibrators. Serving in similar 

industrial electronic applications, in automotive, aircraft and marine 
radios, and on farms are millions of Mallory Vibrators ... wherever 
dependable conversion of battery DC voltages to high voltages is required. 

Mallory engineers have pioneered in improving vibrator designs, materials 
and workmanship. An example is the hermetic sealing of every Mallory 
Vibrator ... preventing damage from moisture or fumes, or ionization at 
low atmospheric pressures. 

There's a complete line of Mallory standard Vibrators and Vibrapacks* 
available from your nearest Mallory Distributor. Ask him for a free copy 
of the Mallory catalog. Or write us today, 
Inquiries are invited front manufacturers for Vibrators and Vibrapacks for use in original equipment 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

*Keg. U. S. l'at. Off. for vibrator power supplies. 

and VIBRATOR POWER SUPPLIES 
14 ELECTRONIC INDUSTRIES October, 1945 



Now You Can Use MYKROY For: 
Large Terminal Boards 
Switch Board Panels 
Large Inductance Bars 
and Strain Insulators up 
to 29 inches long 
Switch Connecting Rods 

i Transformer Covers 

Large Meter Panels 

Bases for Radio Frequency 
and Electr:cal Equipment 
assemblies requiring large 
one-piece sheets 

HEFE-OFORE the largest sheet of glass -bolded mica insula- 
tion available measured 141/2" x 191/4". By doubling the 

size, Electronic Mechanics, exclusive manufacturers of Mykroy, 
now aford Design and Production Engineers many important, 
new application cnd faaricating advantages. 

L:wer Cost per square inch affects savings as high as 33% 
depending upon work piece size, greatly reducing the cost per 
fabr toted part. letter Cutting efficiency lowers 
cost st I further extending the use of Mykroy to a 
longer list of electronic applications where for- 
med( cost prohibited its use. 

Get the full fac-s about this versatile dielectric 
now. attsk for a cppy of the new MYKROY BUL- 
LETIN 102 which describes the new, larger 
191/x" x 293/4" sheets. 

r1ADE EXCLUSI JELY BY 

CHICAGO 47: 1917 N. Springfield Ave., Tel. Albany 4310 
EXPORT OFFICE. 89 Broad Street, New York 4 New York 

MYKROY IS SUPPLIED IN SWEETS AND RODS - MAC. 

19'/ 

29'/a 

Supplied in thick- 
nesses ranging 
from 1/8"_11/4.. 

MECHANICAL PROPERTIES* 
MODULUS OF RUPTURE 18000-21000psi 
HARDNESS 

Mohs Scale 3-4 BHN. BHN 500 K9 Load. 63-74 
IMPACT STRENGTH ASTM Charpy .34-.41 ft. lbs. 
COMPRESSION STRENGTH 42000 psi 
SPECIFIC GRAVITY 2.75-3.8 
THERMAL EXPANSION 000006 per Degree Fahr. 
APPEARANCE Brownish Grey to Light Ten 

ELECTRICAL PROPERTIES* 
DIELECTRIC CONSTANT 6.5-7 
DIELECTRIC STRENGTH (' "1 630 Volts per Mil 
POWER FACTOR 001-.002 (Meets AWS L-41 

*THESE VALUES COVER THE VARIOUS 
GRADES OF MYKROY 

GRADE 8 Best for low loss requirements. 
GRADE 38. Best for low loss combined with high t, e. 

chanical strength. 
GRADE 51 Best for molding applications. 
Special formulas compounded for special requireme-s. 

.024 

020 

014 

.010 

006 

002 
1 0. 

MEGACYCLES AT 70 F 

Based on Power Factor Measurements made by 
Boonton Radio Corp. on standard Mykroy stock. 

ELECTRONIC INDUSTRIES October, 1945 15 



Microphones 

Engineered by 

gvOICE 
Answer Everyday 
Sound Problems 

L--------- 

Poly-Directional with 
Adjustable Polar Pattern 

The versatile high fidelity Cardak 
is readily adjustable to reduce 
any combination of reflected 
sound. Cuts reverberation or 
random noise pick-up ... mini- 
mizes acoustic feedback. For 
broadcasting, recording, public 
address, communications. 

Model 730-Cardak II. List.... $75 

No finer choice than 

Maximum Intelligibility 
Under Extreme Noise 

Hand -Held, close -talking single 
button carbon *DIFFEREN- 
TIAL microphone for all speech 
transmission in any noisy, windy, 
wet or extremely hot or cold lo- 
cations. Cancels out background 
noise. Articulation is at least 
97% under quiet conditions, and 
88% under a 115 db noise field. 
Model 205-S. List Price $25 
*Patent No. 2,350,010 

-T 
1 

1 

1 

1 

1 

1 

1 

General -Purpose Dynamic 
for Voice and Music 

Widely used because of its de- 
pendable all-around perform- 
ance. ExcellenT frequency re- 
sponse for both indoor and out- 
door speech and music pick-up. 
Rugged, small size, light weight. 
High output. Suitable for public 
address, dispatching, paging, re- 
cording and remote broadcast. 
Model 630-C. List Price $30 

T 

Higher Articulation 
with Less Fatigue 

Moving coil, hand-held Dynamic 
microphone for high fidelity 
speech transmission. Uniform 
response, free from peaks, in the 
useful frequencies gives higher 
articulation, provides more us- 
able power level, and is less 
fatiguing to the listener. For out- 
door or indoor use. 
Model 600-D. Dynamic. List $27.50 
Model 210-S. Carbon. List.. $17.50 

1 
Corner of E -V "Lab" 
One of our Quality -Con- 
trol units used in testing 
close -talking micro- 
phones. Harmonic distor- 
tion, frequency response, 
positional response (for 
carbons) level, etc., are 
carefully analyzed. Cal- 
ibration is effected by 
Bell Laboratory stand- 
ards and our own recip- 
rocity checks. 

Velocity High Fidelity 
Bi -Directional Sound Pick -Up 
Wide, flat frequency response, 
hi -directional polar pattern, high 
fidelity characteristics, wide- 
angle front pick-up, and pick-up 
range make it ideal for solo, 
orchestra, or chorus, for single 
speaker or groups. For indoor 
P.A., broadcasting, recording. 
Model V -1-C. List Price $30 
Model V-2. List Price $37.50 
Model V-3. List Price- $50 -1 

SEND FOR COMPLETE CATALOG 
Gives valuable data on Electro -Voice 
Microphones for communications, pub- 
lic address, broadcasting and record- 
ing. Includes helpful Reference Level 
Conversion Chart. 
Authorized Distributors Everywhere 

MICROPHONES 

GUARANTEE 

The E -V models shown 
here are guaranteed 
forever against de- 
fects in workmanship 
and material. 

ELECTRO -VOICE, INC., 1239 South Bend 4,,e youth Bend 24, Indiana * Exoort Division: 13 East 40th St., New York 16, N. Y., U. S. A.- Cables: Arlab 
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CøNTCT 
Lumarith' Plastics 

for items of 
personal use 

Low THERMAL CONDUCTI frITY is just a 
laboratory way of saying at Lumarith 

plastics are inviting to th touch in all 
temperatures. It explains one of the 

many reasons why these jade -like ther- 
moplastics are used so frequently 

applications involving personal contact 
and handling: electric shaver housings, 

hardware, tool handles, telephone hand- 
sets 

Lumarith molde5i end rabricaiéd ii°Gifls 
have a uniform surface texture and 

smoothness that actually improves with 
handling. They are odorless, tasteless 

and non-toxic, and can be produced in 
a limitless range of colors, color densi- 

ties and transparencies. 
Would you like to know more about 

these modern plastics? Write for Product 
Designer's Booklet, or refer to Sweet's 

Catalog. Celanese Plastic Corporation, 
a division of Celanese Corporation of 

America, 180 Madison Avenue, New 
York 16, N. Y. 

e'l 
te 

1:, I ... Tzt. Off. 
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Information for Product Designers 
Toughness is characteristic of all Lumarith plastics. 

They have excellent colorability, water resistance, 
dielectric strength, lightness, uniformity and stabil- 
ity-are interchangeable in many applications. The 

different Lumarith types and formulations accent 
particular physical properties in the following 

manner: 

LUMARITH C.A. 
Cellulose acetate. The most versatile of the cellu- 

losics ... ideal in applications requiring balanced 
physical properties . .. superb color. 

LUMARITH X 
High acetyl cellulose acetate. Provides added di- 

mensional stability and moisture resistance, with 
superb color. 

LUMARITH E.C. 
Ethyl cellulose. Superior toughness at temperature 

extremes, plus lightness and form retention. 

CELLULOID . 

Cellulose nitrate. Color, economy and all around 
toughness maintain the popularity of this "first 
plastic"... used in volume for fabricated items. 

Success with plastics depends on the proper se- 
lection of plastic type and formulation. Our tech- 

nical staff is at your service. 
17 



50 YEARS OF XYS 

YEARS OF 

MACHLETT 

MORON 
TUBES 

IT WAS 50 YEARS AGO, on November 8, 1895, that scien- 

tific investigation led Roentgen to the discovery of X-rays. 
In this semi -centennial year we honor his work, and the work 
of the pioneers who, sometimes at the sacrifice of their own 

lives, developed the theory and practice of a science that 
today means so much to all mankind. 

Very soon after Roentgen publicly announced his dis- 

covery in 1896, Robert H. Machlett made the first practical 
American X-ray tube. Quickly he improved his techniques, 

creating a whole series of "firsts" such as the first ray -proof 
tube, the first cooled by water,.the first for contact therapy. 
The organization he founded carries on his principle of 
constant research, improvement and initiative, and has 

many other firsts to its credit, culminating in the amazing 

and unique 2,000,000 -volt, direct current, sealed -off, pre- 
cision X-ray tube. 

18 

To a large extent, X-ray history is Machlett history, a 

history of service to mankind. Today, Machlett tubes are in 

use by doctors, hospitals, laboratories and factories in many 
parts of the world, saving lives, inspecting products, per- 
forming delicate analyses, expanding man's knowledge, 
serving with unmatched exactitude and economy. Jr the 
future, Machlett's talents will create other and still more 
valuable applications, for Machlett never stands still, is 

always creative, improving its tubes, developing new ones 
for old and new services. 

In addition to X-ray tubes for all purposes, we also make 
oscillators, amplifiers and rectifiers for radio and industrial 
uses, all to the same high (and unmatched) standards to 
which our X-ray tubes are held. It will pay you to buy 
Machlett tubes. For information as to the available types, 
write Machlett Laboratories, Inc., Springdale, Connecticut. 

ELECTRONIC INDUSTRIES October, 1945 



Cornell contact therapy tube 

Transformer tube 

Pyrex heavy anode bulb type, 
type MR j 

%í 
k\t 

14/1C4/ 

* I* * * * * * * * * * * * * 

* 

From the Beginning 

"When in 1895 Professor Roentgen 

announced his discovery, Machlett 

was immediately interested and be- 

* gan experiments to reproduce the 

results of Roentgen. He was ideally 

equipped for such work, for just 
* at that time he had perfected 

a mercury pump capable of pro- 

ducing a very high vacuum. He at- 

tacked the difficult task and before 
many days had passed, succeeded 

* in producing the first X-ray tube in 

this country."-l. S. Hirsch, Radiology 

8:254, 1927. 

íz * * * * * * * * * * * * * * * * 
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Compact iay-proof tube, type CYR 

Ye 

Small shockproof tube, type CYS 

Silver bearing long -life rotating Mi get 
tube, type DX 

Tube with beryllium window and hooded 
anode, 250 k. v., t,pe IR 

Tube with vacuum -tight beryllium window 
in envelope-the Diffraction Tube 

2,000,000 volt direct current pre- 
cision radiographic tube, type VM 

MCH IEiT 
APPLIES TO RADIO AND INDUSTRIAL USES 

ITS YEARS OF ELECTRON -TUBE EXPERIENCE 

19 



POSITIVESNPAcTION 
0.02 WATT SENSITIVITY 
SIMPLIFIED 
CONSTRUCTION 

... Features include 
snap action contacts; 
high sensitivity; low 

operating power; statically balanced armature and 

contact assembly; six easily accessible adjustments; 

good contact wipe and stable contact pressure. 

A typical vacuum tube application. A slight increase in 

plate current closes the relay, thus increasing negative 
bias on the amplifier tube so that plate current through 
the relay coil immediately decreases to a point close to 

the release value for the relay. Thus, any slight decrease 
in light falling on the photo cell will reduce plate current 
sufficiently to return relay contacts to normal position. 

1OXAX 
Struthers -Dunn Type 79XAX snap action d -c 

operated relay is a positive acting sensitive unit 
that finds a wide variety of applications in circuits 
with slowly changing control currents. Erratic 
operation and varying contact resistance en- 
countered with ordinary sensitive relays are elimi- 
nated. Applications for this popular relay cover a 

broad range of use from vacuum tube circuits, to 
overcurrent protection, pulsing circuits, and uses 
where extremely close differential or sensitivity of 
operation is required. 
WRITE for Data Bulletin 79XAX giving full 

construction details and outlining a variety of 
suggested uses. 

STRUTHERS-DUNN, Inc., 1321 Arch Street, Phila. 7, Pa. 

STRUTHERS-DUNN 
5,312 RELAY TYPES 

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 

20 ELECTRONIC INDUSTRIES October, 1945 



PLASTIC TUBINGS AND TAPE 

Users of flexible plastic tubings and tape secure a large 
increment of efficiency and economy when they specify "Fibron by Irvington." 
For the product they receive has been especially formulated for their own specific 
need. Should the major requirement be operation at elevated temperatures, a 
Fibron formulation for exactly that job can be supplied. Likewise for temperatures 
as low as -70° F; or for services requiring resistance to acids, alkalis, corrosive 
fumes, and abrasion. In each case the correct Fibron formulation is supplied. Each 
formulation of course, furnishes the high electrical and mechanical properties 
essential for efficient, long lasting insulation. 

It is this Irvington policy of "engineering and formulating for specific applica- 
tions," that accounts for the long service which Fibron plastic products provide 
... as well as for Irvington's continuing leadership in electrical insulation! 

Fibron plastic tubings are produced in all standard opaque colors as well as 
transparent diameters from .034" to 2" - in coils or cut lengths. Fibron tapes 
are obtainable in black and clear, in widths /" to 3", thicknesses .004" to .030" 
and in convenient length rolls for hand application. Fibron wire markers are 
available plain or stamped, in inside diameters from .053" to /". 

An outline of your special requirements will receive immediate attention. 
Write Dept. 50. 

IRVINGTON 
VARNISH & INSULATOR CO. 

Irvington 11, New Jersey, U. S. A. 

' ' L O O K TO IRVINGTON FOR CONTINUED LEADERSHIP IN INSULATION" 
ELECTRONIC INDUSTRIES October, 1945 21 



GOOD MEDICINE 
for your control or protection problems 

Type C-7220 Precision Snap 
Switch 12 amps. 30 Volts D. C., 
125 Volts A. C. 

Type C-2851 Thermostat. For 
such use as Roughing Controls on 
Outer Crystal Ovens. 

KLIXON Snap -Acting CONTROLS 

A quick, clean "break" or a solid "make" ... that's what you 
get when you use Klixon Snap -Acting Controls in such applications 
as motor and transformer overheat protection, electrical circuit 
overload protection, thermal time delays or temperature control 
for radio equipment. These small, compact, lightweight controls 
operate surely and accurately no matter how often they operate. 
Because they have no toggles, or other complicated parts, they give 
foolproof control or protection even under vibration, shock, motion 
or altitude. They are available in a wide range of standard types 
with ratings to meet practically all requirements ... and in sizes 
that can easily be incorporated into most mechanical design plans. 

Our engineers will gladly help you with your control or protec- 
tion problems. Write for their services today. 

SPENCER THERMOSTAT COMPANY ATTLEBORO, MASSACHUSETTS 

Type C-6363 
Switch Circuit Breaker 

Type C-4351 Thermostat. Used 
for Tube Warming, Tube Cooling, 
High Limit Controls, etc. 

Type ER Series. Ambient Compera. 
sated Time Delay Relays. 

Type B-3120 Thermostat and 
Heater,Crystal Dew Point Control. 

Type RT Thermostat. Adjustable 
Temperature Control. 
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RAYTHEON 
C K 5 0 5 A X 

pentode.. 

components 

se Callite filament springs 

weigh one ounce! 

Hord glr 
sheet, Fro 

iaeaades 

This tiny Raytheon flat pent>7de in its entirety 
weighs only 0.07 of an "ounce i,nd is designed for 
applications where yeti low battery drain as well 
as minute size are impbrtant. The CK505AX tube 
was developed by Raytheon for use in hearing aids, 
electronic stethoscopes, portable measuring instru- 
ments and for amplifiers in geophysical apparatus. 

Processing the tungsten wire for a filament spring 
weighing seven -millionths of an ounce is only one 
of many difficult assignments given Callite by tube - 
makers like Raytheon. Callite's pioneering in tung- 
sten metallurgy has kept pace with the requirements 
of leading tube manufacturers-often anticipating 
them. 

Our engineers are ready to help you with the design 
and production of metallurgical components for 
your electrical and electronic products. Callite 
Tungsten COrporation, 547 Thirty-ninth St., Union 
City, N. J., Branch Offices: Chicago, Cleveland. 

Ì I 

ss leads, welds, tungsten and molybdenum wire, rod and 
rmed parts and other components for electron tubes and 
ent lamps. 
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YOUR TUBES 
Manufacturers requiring transmitting and industrial power 

tubes and rectifiers, produced to their" specs" under their brand 

names, can use the production -ability of Lewis Electronics. 

Immediate and important competitive advantages are reflect- 

ed in advanced Lewis production techniques. Each Lewis 

technician and engineer has the individual skill and enthu- 

siasm to meet exacting technical requirements. You are 

assured of quality plus quantity production-at low cost' 

Ask today, about the tube production job Lewis can do for you. 

Write, wire or phone- our representative will personally call. 
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From Annealing to Flaw Detection 

ELECTRONICS 

Does it better 

ow Electronics Serves 

the Wire Industry 

LECTFIONIC HEATING for annealing and finish 

drying. 

LECTFONIC CONTROLS for level, shut-off, 

spray, 'emperature and time. 

LECTRONIC REGULATION for slack and tension. 

ECTEONIC counters for coil counting, flaw de- 

tection,. weld detection and fault. 

detection and location. 

ELECTF:ONIC and automatic measurement of 

thickness, etc. 

-for the 

WIRE INDUSTRY 

Problems in wire -making that have long challenged 

the industry are on their way out, thanks to the solutions 

which electronics offers. Costly operations will be replaced 

by economical short cuts. Laborious checking methods will 

yield to automatic controls. In industry after industry, electronics 

is showing how to do the job better, how to make a better 

roduct - for less! We of Sherron Electronics offer a worthwhile 

service to manufacturers in the wire industry. Our exper`ence 

and skills in the production of custom-built electronic 

equipment cover all factors involved in ... design, 

i engineering, development and 

manufacturing. Write to learn how 

Sherron Electronics can help you. 

SHERRON ELECTRONICS COMPANY 
Division of Sherron Metallic Corporation 

1201 Flushing Avenue Brooklyn 6, N. Y. 

"WHERE THE IDEAL IS THE STANDARD, SHERRON UNITS ARE STANDARD EQUIPMENT" 
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MEDIUM DUTY POWER SWITCHES 

Peodueeed 
Variable Resistors 

Selector Switches 

Ceramic Capacitors, 
Fixed and Variable 
Steatite Insulators 
and Silver Mica But- 

ton -type Capacitors. 

... available for transmitters, power supply converters and 
many special industrial and electronic uses. 

The units are assembled in multiple gangs with a choice of 
shorting or non -shorting contacts. 

The switching combinations manufactured for stock delivery 
are in single or multiple sections ... 3 pole, 5 positions and 
1 pole, 17 positions. (17 positions can be furnished with 18 

positions continuous rotation.) Special combinations available. 

Rated at 71/2 amperes at 60 cycles, 115 volts, voltage breakdown 
2500 volts D.C. to ground. 

Write for Bulletin 815. 
,iNpvr 

Division of GLOBE -UNION INC., Milwaukee 
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How thh2 is 

THIN? 

SCHWEITZER'S .00025" 

IS THE ANSWER 

If you really need thin paper... we can fill your 
requirements whether they be for the 
00025" insulating paper pioneered by us, 

or any of the other grades ranging up to 
.004" in thickness. 

SCHWEITZER PAPER CO. 
142 MILLER STREET, NEWARK, N. J. 
Plants: Newark, Jersey City, N.J., Mt. Holly Spring3, Pa. 
Research Laboratories: Chrysler Bldg, New York, N. Y. 

SpECIAIISTStJ 
IN NIN 

G PAPERS 
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62el.: ENGINEERING AND PRODUCTION 

The gadget above is a junction box for a co -axial gas - 
filled transmission line. It is one of a series of cou- 
pling units, end seals and other fittings for high - 
frequency transmission-designed and built by Lapp. 

To this type of construction, Lapp brings several 
innovations and improvements. For example, such a 
line from Lapp parts is genuinely leak -proof. Every 
gasket is under spring loading, so there's no leakage 
created by vibration or thermal change. 

Whether or not you're interested in gas -filled 
transmission lines, you ought to know about Lapp. 
Here is an organization of engineers and manufac- 
turers with broad basic knowledge of ceramics and 
their application. With experience in hundreds upon 
hundreds of special-purpose electronic parts, we 
have been able countless times to improve perform- 
ance, or reduce costs, or cut production time through 

the application of our specialized skills to design and 
manufacture of parts involving porcelain or steatite 
and associated metal parts. 

For quick and efficient assistance on a war produc- 
tion subcontract-or for the competitive advantage 
Lapp -designed and Lapp -built parts will give to you 
in the postwar battle-an inquiry to Lapp now may 
pay you dividends. Lapp Insu lator Co., Inc LeRoy, N. Y. 
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rE compact Erie Type 370 Button Silver 
Mica Condensers are now available with 

un_form nominal diameter of .447" in all ca- 
pacities up to and including 1,000MM.This 
hicher capacity range greatly broadens the 
field of application for these popular units. 

These condensers have proven to be ideal 
components for V.H.F. and U.H.F. applica- 
tions where short ribbon -type leads, low ser- 
ies inductance, and compactness are requis- 
ite factors. Their efficiency and quality have 
been thoroughly established through prac- 
tical service, in large quantities since 1941. 

I_lustrated above are several special and 
standard styles of type 370 Button Micas. In 
the interest of eccnomical production 18 
styles have been selected as standard units. 
The chart at :he right gives the correspond- 
ing letter designations for the case and ter- 
minal styles cf these standard units. 

When ordering, case style should be speci- 
fied first, by its corresponding letter, follow- 
ed by terminal letter. 

Complete technical information on. Erie 
Type 370 Button Micas will be sent to in- 
terested engineers on request. 

Fectno.rca D1uiaCo.r 
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The tumult and the shouting dies, 

The Captains and the Kings depart, 
Still stands Thine ancient sacrifice, 

A humble and a contrite heart. 
Lord God of Hosts, be with us yet, 
Lest we forget-lest we forget! 

Rudyard Kipling 

To Our Customers and Friends - 
You and we have worked together through four of the world's most tragic years. 

Our common interest in a common cause has strengthened old business friendships 

and has made many new ones. For this we are grateful. 

This experience of mutual respect and confidence is one result of the war that 

will be carried over to the problems of peace. It is the very stuff that will assure profit- 

able business at home and better relations with our neighbors abroad. 

We of the Biddle Company fortunately have no factory problem of reconversion. 

For the most part, we make the same testing instruments for industry at peace as 

were required for war. And as more of our products become available for industrial 

and rehabilitation purposes, we will continue to serve you-in good faith always-and 

to the best of our ability. 

JAMES G. BIDDLE CO. 
1211-13 Arch Street, Philadelphia 7, Pa. 

"MEGGER" INSULATION TESTERS, GROUND TESTERS AND OHMMETERS "FRAHM" FREQUENCY METES AND 

TACHOMETERS "JAGABI" RHEOSTATS INDICATING HAND TACHOMETERS SCIENTIFIC APPARATUS 
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This Kind of WAVE GUIDE Is Not Our Business .. . 

but we are recognized as experts on wave guides and 
all micro -wave equipment. 

Our specialized skills in research, development, de- 

sign and production offer advantages to the radio and 
television industries, and to the electronic field in gen- 

eral, which are worth exploring. 

DE MORNAY-BUDD, INC., 475 GRAND CONCOURSE, NEW YORK; N. Y. 

WAVE GUIDES DIRECTIONAL COUPLERS MIXERS 

CO -AXIAL STUB SUPPORTED LINES ROTATING JOINTS 
R. F. BENCH AND FIELD TESTING EQUIPMENT AMPLIFIERS 

MODULATORS I. F. STRIPS ANTENNAE 
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DOWN TO 500 Kc 

No -signal squelch circuit makes this general purpose 

KAAR RECEIVER IDEAL FOR STANDBY! 

The KAAR KE-23A general 
purpose receiver has a wider than 
customary range, covering all of 
the radio communication bands 
from 500 Kc to 42 Mc. Unsur- 
passed for most types of emer- 
gency, commercial, and amateur 
operation, it is especially favored 
as a standby receiver. 

A no -signal squelch circuit- 
normally not available in a gen- 
eral purpose receiver-automati- 
cally silences the speaker except 

when a call or message is being 
received, thus eliminating back- 
ground noise during standby 
periods. A threshold control on 
the panel determines the amount 
of carrier required to operate the 
receiver, or cuts out the squelch 
circuit when desired. 

This nine tube receiver has a 
high degree of stability and its 
selectivity and sensitivity insure 
reception under the most difficult 
conditions. 

The KE-23A, designed for 117 

volt 60 cycle AC operation, is in- 
stantly converted to 6 volt DC by 
plugging in aKAAR 647X power 
pack at the back. Write today for 
additional information about 
this versatile KAAR receiver. 

KAAR 
ENGINEERING CO. 

nR - (x6ixEFRIxG _ 

PALO ALTO, CALIFORNIA 
Export Agents FRAZAR & HANSEN 
301 Clay Street San Francisco, California 

FM TRANSMITTERS -50 and_ 
100 watt mobile FM trans- 
mitters with instant -heating 
tubes for lower battery drain. 

CRYSTALS-Low-drift quartz 
plates. Fundamental and 
harmonic types available in 

various holders. 

AM TRANSMITTERS-Mobile, 
marine, and central station 
transmitters for medium and 
high frequencies. Instant heat- 

ing, quickly serviced. 

MICROPHONES-Type 4-C 
single button carbon. Su- 
perb voice quality, high 

output, moisture proof. 

CONDENSERS-Many types 
of small variable air con- 
densers available for tank 
circuit and antenna tuning. 
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ANOTHER "FIRST" BY NATIONAL UNION RESEARCH LABORATORIES 

AN example of how war -time research by National 
Union engineers is helping to lay the founda- 

tion for vastly improved post-war Television, FM 
and radio reception, is this new half wave high 
vacuum rectifier-the NU 1Z2. 

Here is a miniature with the voltage handling 
capabilities heretofore possible only in full size 
tubes. For a high voltage rectified supply in the 
operation of radar and television equipment, the 
NU 1Z2 saves space-operates with increased 
efficiency-is exceptionally rugged. Its low filament 
power consumption suggests many new fields in 
circuit design and application. 

The NU 1Z2 joins a notable group of original 
electron tube developments by National Union Re- 
search Laboratories. For progress through research 
-count on National Union. 

111111111F- 

National Union 1Z2 
High Voltage Rectifier 

Inverse peak anode voltage - 
max. 20,000 volts 

Peak anode Current 10 ma. 
DC Output Current 2 ma. 
Filament Voltage 1.5 volts 
Filament Current 300 ma. 

The NU 1Z2 is designed to withstand 
shocks in excess of 500 G's. 
Maximum overall length 2.70" 
Maximum seated height 2.37" 
Maximum diameter .75" 
Bulb T51/2 
Base Miniature Button 7 pin 
Mounting position Any 

NATIONAL UMN 
hADIO AND ELECTRON TUBES 

AT_ N A L RADIO CORPORATION NEWARK 2, N. J. 
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NEW TRIPLETT 

Square Line 

Z71/, Speed Chek Tube Tester 
MORE FLEXIBLE FAR FASTER MORE ACCURATE 

Three -position lever switching makes this sensational new model 
one of the most flexible and speediest of all tube testers. Its multi- 
purpose test circuit provides for standardized VALUE test; SHORT 
AND OPEN element test and TRANSCONDUCTANCE comparison 
test. Large 4" square RED DOT life -time guaranteed meter. 

Simplicity of operation provides for the fastest settings ever de- 
veloped for practical tube testing. Gives individual control of each 
tube element. 

New SQUARE LINE series metal case 10" x 10" x 51/2", striking two- 
tone hammered baked -on enamel finish. Detachable cover. Tube 
chart 8" x 9" with the simple settings marked in large easy to read 
type. Attractively priced. Write for details. 

r-adeejedeeinag 
7eaüt,ze0 

Authoritative tests for 
tube value; shorts, open 
elements, and transcon- 
ductance (mutual con- 
ductance) comparison for 
matching tubes. 
Flexible lever -switching 
gives individual control for 
each tube element; pro- 
vides for roamingelements, 
dual cathode structures, 
multi -purpose tubes, etc. 
Line voltage adjustment 
control. 
Filament Voltages, 0.75 to 
110 volts, through 19 steps. 
Sockets: One only each 
kind required socket plus 
one spare. 
Distinctive appearance 
with 4" meter makes im- 
pressive counter tester - 
also suitable for portable ` use. 

S tANDAes 
ARE rte( c r Triplett lj.jrCt 

T BY 

ELECTRICAL INSTRUMENT CO. BLUFFTON, 01110 
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FINE ,P OI/NTS /110.41C E FINE - pR OD UfTS 

AMEFICAN TRANSFCP.MER COMPANY 

178 EIèV&T STREET NE`YAN. 9, NEW JERSEY 

EVERY UNIT GETS A BATH The photographs above and 
to the left show one cf the tests to which AmerTran 
Hermetically Sealed Transformers are subjected. All 
receive this test-not lust random units. 

NOT A BUBBLE SHOWING! Continuous inspection during 
and between manufacturing steps insures optimum 
performance and long life. The high dependability of 
AmerTran HermeticaLy Sealed Transformers is due 
to exceptionally rigid standards of manufacture and 
inspection. 

NEW-OIL IMPREGNATION with bellows style case to per- 
mit complete sealing with provision for expansion. 

OTHER FINE P01h TS. Uniform character:stics 
correct terminations-vacuum impregnation 
with varnish or wax-vacuum filling with oil 
or wax-high mechanical strength-induc- 
tion soldering-infra-red pre-heating-con- 
tinuous inspection -42 years transformer 
manufacturing experience.. 

1111 1 
+ 

.... 
súi+wAtrIetrt'srr+cE , 

Pioneer Manufacturers of T ansformers, Reactors and 

Rectifiers for Electronics and Power Transmission 

411[1). 
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HOW EXCELLENCE IS BUILT INTO 

Checking mica capacitors for current carrying 
ability on high frequency. 

A view of the "merry-go-round" automatic checking 
equipment used for dielectric strength test. 

The above operator is shown checking a cupac- 
¡tor on I precision bidige. 

The above pict.tre shows an operator cclar codirg 
capacitors on special equip ment used for this purpose. 

ES TA B L 

SANGAMO ELECTRIC 
98 MtICA CAPACITORS 
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 MICA 
APACITORS 

The f_nal measure of the quality of a mica 
capacitor is its performance in actual service. 
In order to insure that each and every capac- 
itor sl_ippec by Sangamo will perform accu- 
rately and faithfully the functions expected 
of it, numerous tests are made. Each capacitor 
is tested to make sure that it is within the 
capacity :irnits requested by the customer. 
Insulation_ resistance is carefully measured, 
as. is dielectric strength. In those cases where 
specia_ characteristics are required, careful 
and accurate measurements are made for 
temperature coefficient and capacitance drift. 
These measurements are made on precision 
equipment which has, in most cases, been 
designed and built by Sangamo for the par- 
ticular measurement for which it is used. 

These measurements, together with the 
careful selection of the materials from which 
capacitors are manufactured, insure an ex- 
cellence o_ quality which is reflected in the 
performance of the capacitors 
under the most severe operat- 
in,; conditions. 

COMPANY I LLRÌGN O I S 

WATT HOUR METERS TIME SWITCHES 
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BLILEY has the crystals 
Post VJ Day production of Bliley 
acid etched* crystals for FM receiv- 
ers, Aircraft and Marine radios, Rail- 
road communications equipment and 
many other applications is proceed- 
ing with the same skill and efficiency 
that marked our wartime operations. 

Substantial quantities of these crys- 
tals are in the hands of foresighted 
manufacturers who planned in ad- 
vance with Bliley engineers for fre- 
quency `stabilization in their post- 
war models. 
Now, more than ever before, you 

Another star has been added. Our 5th citation for outstanding 
achievement in producing materials essential to the war effort. 

CRYSTALS 

need the versatile experience of 
Bliley engineers and craftsmen 
gained through more than 15 years 
of quartz crystal engineering ex- 
clusively. Whether your require- 
ments are one crystal or a million, 
you can be sure of top quality- 
top design-and top performance- 
in Bliley crystals. 

*Acid etching quartz crystals to frequency is 
a patented Bliley process. 

Radio Engineers - 
write for temporary 

Bulletin EI -26 

BLILEY ELECTRIC COMPANY UNION STATION BUILDING, ERIE, PENNSYLVANIA 

38 ELECTRONIC INDUSTRIES October, 1945 



SEND FOR CATALOG No. 40 
Write on company letterhead for 
helpful Catalog and Engineering 
Manual No. 40. Address Ohmite 
Mfg. Co., 4818 Flournoy Street, 
Chicago 44, Illinois. 

The unique characteristics of these Ohmite 
units have made them especially suitable for 
many r.f. applications. Proved by use before 
war came ... they are performing vital 
functions today in the production and oper- 
ation of critical equipment. Tomorrow- 
they will be more popular than ever! 

GLASS -SEALED NON -INDUCTIVE DUMMY 
ANTENNA RESISTORS-for testing and measuring 
power output accurately. 100 -watt and 250 -watt 
sizes in variety of resistances. 

R. F. PLATE CHOKES-single-layer wound on low 
power factor steatite cores, with moisture -proof 
coating. Built to carry 1000 M.A. 5 stock sizes from 
21/2 meters to 160 meters. 

PARASITIC SUPPRESSOR-small, light, compact 
non -inductive resistor and choke, designed to 
prevent u.h.f. parasitic oscillations. 
NON -INDUCTIVE VITREOUS ENAMELED POWER -SIZE 
RESISTORS-Useful in wide variety of radio 
frequency applications. 50 -watt, 100 -watt and 
160 -watt stock sizes in many resistances. 

Ohmite Engineers are glad to assist you on any resistance 
control problem. 

OHMITE MANUFACTURING CO. 
4984 FLOURNOY STREET CHICAGO 44, U. S. A. 

bye Zidgltcuítd 

HAIMUTE 
RHEOSTATS RESISTORS TAP SWITCHES 
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AL RO VOX 

gerovox "Know-Flo`n 
' in ac- 

tion: Chief Engineer Stan- 

ley Green (Center) 
with 

Joseph L. Collizis (Electro- 

lytical. Louis 
(Assist- 

antKahn 
nee)and 

Samuel 
Chief Engineer) (Produc- 

tion 
working out 

lion problem of 

the capacitance the applica- 

tion 
customer from 

blueprints. 

...can save you untold 
time, expense, trouble 

Ingenuity, imagination, versatility, adaptability, coupled 
with sound engineering practice, add up to Aerovox 
"Know -How." 

Of course Aerovox has an outstanding line of standard 
capacitors-paper, oil, electrolytic, mica and low -loss ultra- 
high -frequency types. A wide range of requirements are met 
with such a variety of listings. But Aerovox can also meet 
most extraordinary needs with special types that do not have 
fo be billed at usual special prices. Here's why: 

A tremendous variety of cans, terminals, insulators, mount- 
ings and production processes at the disposal of Aerovox 
engineers enables Aerovox to make up special types quickly, 
readily, inexpensively. So: 

Bear in mind Aerovox "Know -How"-- and save untold time, 
expense, trouble. 

Try us on that capacitance problem. 

Typical "special capacitors as- sembled from standard Aerovox parts, indicating the wide variety of cans, terminals, insulators and mountings. 

INDIVIDUALLY TESTED 

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

Export: 13 E. 40 ST., NEW YORK 16, N. Y. Cable: 'ARLAB' - In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 
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partners in 

Drafting, Reproduciaa, 
Surveying Equipment 

and Materials. 
Slide Rules, 

Measuring Taper. 

So clearly and unmistakably are draftsmen able to express their ideas on 
paper that their drawings have re -shaped the world. Through line, figure and 
symbol, draftsmen define the work to be done by the labor and machines of a 

nation. Assisting them to attain precision and clarity are drafting instruments 
that act almost as living extensions oi their own hands-instruments that function 
figuratively as their partners in creating. 

For 78 years Keuffel & Esser Co. drafting equipment and materials have been 
partners, in this sense, in shaping Americo, in making possible its swift -moving 
highway traffic, its speed in conducting business, its victorious might in war 
...So universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has materialized with the help of'K & E. Could you 
wish any surer guidance than this in the selection of your own "drafting 
partners"? 

You will find special advantages, For example, in PHOENIX* Tracing Cloth, 
which K & E has made almost "ghost -proof." Here is a cloth from which you 

con erase either pencil or ink lines without 
creat risking untidy "ghosts" on the prints, a ing cloth practically immune to stains from 

perspiration and water. You can even 
soak it in water for ten minutes at a time 

without harm! For further details about PHOENIX* Tracing Cloth, write on your 
letterhead to Keuffel & Esser Co., Ho'hoken, N. J. 
*REG.U. 8. PAT. OFF, 

... best known 
calculators 

KEUFFEL & ESSER CO. 

NEW YORK HO8OKEN, N. J. 
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LOS ANGELE: MONTREAL 

41 



You want them 
small... 
You want them 
to last... You Want 

MALLORY 
Tubular 
Capacitors 

THEY'RE more dependable than cardboard tubulars. 
They're' aluminum -contained, hermetically sealed ! Yet, unit 
for unit, they're smaller in size - ideal for under chassis 

mounting where space is at a premium. 

They come in single OR dual units. Single units available with 

lugs or leads. With insulating covering, or without. In ratings 
up to 600 volts - surge volt limits up to 750 volts. 

Fine workmanship makes them tops_ in quality. Special mount- 
ing hardware makes them easy to install. Get ALL the facts. 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

P. R. MALLORY a CO..Inc. 

MALLORY 
Electrolytic, 
Film and Paper 

CAPACITORS 

Everything you want to know 
about Mallory Capacitors. Pictures, 
drawings, electrical characteristics. 
Available from us, or your nearest 
Mallory distributor. 
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5 Sizes: 3/4 "-1'/3 "-2'/2 "-4"-6" 

Hovis Master Washer Dies demonstrated their tremendous 
advantages during wartime. They were widely adopted by 
outstanding manufacturers and their use will be greatly ex- 
panded in peacetime production. Hovis Universal Master 
Washer Dies do away with the old, slow and expensive 
method of making washers, requiring a new die for each new 
size and type of washer. Instead, you make a nomiral in- 
vestment in Master Washer Dies, which do not become obso- 
lete. Those already in use can be utilized in civilian produc- 
tion. All that is necessary is to change 5 small interchange- 
able parts to make any size washer, thus eliminating process 
engineering, tool designing, tool making and tool tryout, and 
effecting a big saving in time, storage space, material and 
labor. ASK FOR ILLUSTRATED LITERATURE. 

HOVIS SCREWLOCK COMPANY 
8096 E. 9 -Mile Road Van Dyke, Mich. 
Phone: Centerline 1575 (Suburb of Detroit) 

UNIVERSAL MASTER 

WASHER DIES 
ELECTRONIC INDUSTRIES October, 1945 43 



GENERAL 0 ELECTRIC 

amoeueced 

A 12 -PART TALKING 

SitDEFILM COURSE in 

ELEU,MIISTT 

THESE 5 ILLUSTRATIONS AND (RECORDED), 

CAPTIONS are typical of the simple, interest - 
arousing sequences. 100 in each slidefilm. 

When the lamp is lighted and the filament 
glows, current flows through the extra wire, 
even though it is not connected with the fil- 
ament itself. This phenomenon (Edison Effect) 
demonstrates the underlying principle of 
electronic tubes. 

Electrons, being negatively charged par- 
ticles, repel each other and hinder the flow 
of other electrons from cathode to anode. 
This repelling action is called "space - 
charge"- a factor of very great impor- 
tance in electronic -tube design. 

In some types of electronic tubes, we "boil" 
the electrons out of the cathode with heat, 
much as boiling water produces steam. 

A gas -filled tube (phanotron) can be dam- 
aged if forced to operate before its cathode 
has been heated sufficiently to emit the 

required amount of electrons. To prevent 
such abuses, most electronic equipments have 
automatic timers built in to protect rectifier 
tubes. 

In our electric circuit, we use a second 
voltage supply called the control, or grid, 
voltage. It performs much the same function 
as the control handle on the valve in a 

hydraulic circuit. 

. . visualized for easy under- 
standing, even by non -techni- 
cal people 

. . packaged for easy instruc- 
tion, using your own "home - 
talent" leaders 

. practical up-to-the-minute 
subject matter, technically 
authentic 

Now, an understanding of electronics as applied in 

industry can be built up, right within your organization, 

using the ingenious techniques of visual instruction that 

have proved so successful for wartime training. Every 

sequence of this 12 -part course has been put to test on groups 

of widely different education levels. Educators have joined 

practical plant executives in praising its combination of 

easy understanding and technical accuracy. 

As you follow the instruction manual, the sessions almost 

"conduct themselves," so that no great experience in 

organizing or instructing people is necessary. Everything 

essential is furnished except a sound slidefilm projector 

(35 mm, 331/2 rpm), screen, and a meeting place. Upon 

completion of the course, your people will have a well- 

rounded acquaintance with electronic devices, tubes, cir- 

cuits, and applications. 
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.11,1, IllESE IYILL IJEItEFIT 
As electronic apparatus is applied more and more widely to 

industrial plants and processes, more and more of your people- 
from managers to maintenance men-will find their work depending 
upon electronics in a very practical way. Some of them must learn 
to service this equipment. Others will be better equipped fc get the 
most out of electronic equipment when it is no longer "all a mystery" 
to them. 

PLANT ELECTRICIANS and maintenance men will find the 
course understandable, even if their knowledge of electrical theory 
is limited. In learning about electronics and its applicatior, they'll 
get a background of fundamentals of electricity, too. 

PLANT AND DESIGNING ENGINEERS will find the course 
stimulating in suggesting practical electronic applications to improve 
processes or products. 

PRODUCTION MANAGERS and foremen will get a clearer 
concept of the workings of equipment for which they are responsible. 
New process control ideas may also be suggested. 

EXECUTIVE MANAGEMENT and purchasing agents can get a 
clearer concept of pract col electronic possibilities. They will be in 
a better position to consider and approve recommendation;. 

SALESMEN selling electronic products will be better equ pped to 
talk to their customers. 

Note: ELECTRICAL UTILITY COMPANIES and electrical associations in 
many communities are organizing inter -company groups for 
this course of ins -ruction. You may want to check with your 
local utility on this point. 

THESE ARE THE 12 SUBJECTS 

OF INDIVIDUAL FILMS AND LESSON BOOKS 
1. 
2. 
3. 

5. Fundamentals of Electricity, Part II 
6. Electronic Relay Systems 
7. Electronic Rectifier Equipment 
8. Thy-mo-trol (Thyratron Motor Control) 
9. Electronic Control of A -c Power 
10. Electronic Frequency Changing 
11. Photoelectric Systems 
12. Electronics, Today and Tomorrow 

Harnessing the Electron 
Electronic Tubes as Rectifiers 
Grid Control of Electronic Tubes 4 Fundamentals of Electricity, Part 1 

GENERAL ELECTRIC 
BUY ALL THE BONDS YOU CAN-AND KEEP ALL YOU BUY 

ELECTRONIC INDUSTRIES October, 1945 

Weeei-Statew 
12 SLIDEFILMS AND RECORDED TALKS-each 

about 1/2 hour long 

300 REVIEW BOOKLETS -25 sets of 12 individual 
lessons, keyed to the slidefilms 

1 INSTRUCTOR'S MANUAL-a 140 -page book 
with hundreds of illustrations and detailed 
steps for conducting the course 

1 CARRYING CASE-attractive and strongly built, 
it holds records, films, and manuals 

THE PRICE-for the complete "package" as 
above, $100; extra manuals, $3; extra sets 
of 12 review booklets, $2 

ORDERS-can be placed through any local G -E 

office, or use the coupon below. 

ti - tfi IM fa ea IN f ti f fa f ti fi - _ - - IM - In I 
General Electric Company 
Apparatus Dept., Section H685-13 
Schenectady 5, N. Y. 

-Enclosed is our order for complete INDUSTRIAL ELEC- 
TRONICS courses at $100 each (May be returned without charge 
if you are not fully satisfied.) 

-When could someone in our organization see a showing of one 
of these lessons and examine the complete kit? 

Name 

Company 

Address 

3 

/ 
III 

a 
MO ftfffaeffaf fff!fa J 
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An exceptionally sturdy type only 
57/64" in diameter for low -wattage 
requirements. Has positive -contact 
spiral spring to ellmiate sliding 
contact between rotor arm and center 
terminal. With evi'ch: Type LMD. 

Only 23/32" in diameter- 
unexcelled for low-wottage 
uses where size and weight are 
important factors. Widely used 
in hearing -aid devices and 
similar equipment. 

WHAT DO YOU NEED 
IN CARBON? 

BRUSHES - CONTACTS 

(All carbon, graphite, metal and ccmpositoin types) 

IRON CORES RARE METAL CONTACTS 

WELDING CARBON PRODUCTS 

PACKING, PISTON and SEAL RINGS 

RHEOSTAT PLATES and DISCS 

BATTERY CARBONS POWER TUBE ANODES 

SPECTROGRAPHITIE No.1, etc., etc. 

A larger type, 1-3/32" in diameter 
for use where voltages do not ex- 
ceed 350V, and where wattages 
are .4 -watt or less. Can be supplied 
with sealed cover. Has positive spiral 
spring contact. With switch:Type LPD. 

VARIABLE RESISTORS 
(Volume, Tone Controls, etc.) 

Tested, tried, and proved in all types of equipment calling for units 

of this sort, Stackpole Variable Resistors offer maximum depend- 

ability under all conditions of use. The line is sufficiently broad to 

meet all requirements up to ratings of 2 watts. Large, medium and 

midget sizes-with or without switches-high insulation types- 
standard, sealed, or insulated shafts-standard and water- and dust - 

proof covers-friction rotor types, and various others. 

Write for ELECTRONIC COMPONENTS CATALOG- RC6 

STACKPOLE CARBON COMPANY, ST. MARYS, PA. 
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JUST ONE 

THESE VALLABLI ITEMS fireAtZdaele lttCCt 
Or Very Soon. Write, wire or phone for further information 

Iead phones test equipment corn- 
porent parts marine transmitters and 
receivers code practice equipment sound 
detecting equipment vehicular operation 
police and command sets radio beacons and 
airborne landing equipment 

JUST ONE of numerous government radio and 
electronic items now available through the 
Hallicrafters Co., Chicago, agent for Reconstruc- 
tion Finance Corporation. 

This is a Keyer TG -10-F, an automatic unit 
for providing code practice signals from 
inked tape recordings. Excellent for group 
instruction, sufficient power to operate up 
to 300 pairs of head phones. Can be `` adapted as amplifier of 10 to 15 watts 

output for use with crystal mike or 
phono pick up. Completely checked and 
reconditioned by Hallicrafters engi- 
neers. Send coupon for further details 
and lists of other available items. 

hillh[riIftPr5 RADIO 
7HE HALLICRPETER: CO., AGENT OF RFC UNDER CONTRACT SIA -3-24 

WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF 
SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 

COPYRIGHT 1945 THE HALLICRAFTERS CO. 

CLIP THIS COUPON NOW 
RFC DEPARTMENT 116, HALLICRAFTERS 
5025 West 65th Street Chicago 38, Illinois 

Send further details and price on Keyer TG -10-F 
Send listings of other available items 

Especially interested in 

NAME 

ADDRESS 

CITY ZONE___ 
STATE 



00 it can be told ... 

Further 
details on 

request 

The Type 5SP double -beam tube may be used 
to examine both the input signal to a circuit 
and the circuit response at the output. A 

square wave is here applied to an LC circuit. 
Both input and output signals can be studied 
simultaneously. 
Either signal may i 
be expanded for 
detailed study. 

A 

SQUARE 
WAVE 

GENERATOR 

A=INPUT 

B=OUTPUT 

by means of the 

new Du MONT 

CAjmujelJlazilyä 
TYPE 5SP CATHODE-RAY TUBE 

e New and startling applications are ushered in by this 

latest DuMont development. 
Two complete "guns" in a single 5" envelope converge on 

one screen for simultaneous and superimposed traces. Here- 

tofore such simultaneous comparison of two phenomena 
could be accomplished either by (1) using two separate tubes 
or oscillographs placed side by side, or (2) using the elec- 

tronic switch. Both methods presented limitations either in 

observation convenience, or in frequency response and in- 

ability to use independent time bases. 
With the new DuMont Type 5SP double -beam tube there is 

complete and independent control of the X, Y and Z axis func- 

tions for each beam. Adequate shielding between "guns" 
and "plates" minimizes "cross -talk" particularly at high fre- 

quencies. Side -wall connections to the deflection plates mini- 

mize shunt -input capacitance and lead inductance; also 
provide better insulation and longer leakage paths. Army - 
Navy diheptal 12 -pin base. Electrode rating similar to Army - 
Navy preferred Type 5CP1. 

CALLEN B. DUMONT LABORATORIES. INC. 

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESS: WESPEXLIN, NEW YORK 
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All of the well known Utah qualities 

of workmanship and design go into Utah vibrators, yet 

they cost no more than ordinary vibrators. 

x 70 vibrator replacement types. 

x 35 different hook-up diagrams. 

* Servicing 3651 different auto and farm radio models. 

* More than a million radio sets are equipped with 
vibrators. 

There is a Utah vibrator for query 
replacement requirement! 

UTAH RADIO PRODUCTS COMPANY 820 ORLEANS STREET CEI1rAGO 10, ILLINOIS 
Utah Electronics (Carada) Lid., 300 Chambly Road, Longueuil, Montreal (23) P. 0. Ucoa Radio, S. A., Minos 48, Buenos Airos. 



METAL ASSEMBLIES AND COMPONENTS 
FOR 

ELECTRONIC AND MECHANICAL DEVICES 

ENGINEERING 

DEVELOPING 

FABRICATING 

ELECTRO -FORMING 

PLATING 

FINISHING 

B ERNARD R ICE'S S ONS 
INC OR P OR A T ED 

MANUFACTURERS OF QUALITY METAL PRODUCTS SINCE 1867 

OFFICE: 325 FIFTH AVENUE, NEW YORK 16, N. Y. 

WORKS: 139-145 NORTH TENTH STREET, BROOKLYN 11, N. Y. 
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Shuttles slamming back and forth at 
high rates of speed in textile looms must be 
able to"take" it. The toughness and resiliency of 
National Vulcanized Fibre provide long service. 

National Vulcanized Fibre 
Makes Your Products and 
Equipment Last Longer 

On your products-or on your plant equipment-sur- 
faces of glass -smooth, naturally tough and resilient 
National Vulcanized Fibre give longer performance and 
more efficiency ... at greater economy to you. 

This remarkable property, combined with its other 
outstanding characteristics-its lightness in weight, 
its good forming qualities, its excellent machinability, 
its high dielectric and mechanical strength, and its 
extreme resistance to wear and abrasion-make 
National Vulcanized Fibre adaptable to a wide range 
of industrial applications. 

You may see in this tough, versatile material many 
possibilities for your post-war projects. Write for full 
information now. Let one of our trained technical 
engineers show you w N ional Vulcanized Fibre 
can be used to adva tage in , our plant equipment 
and products. 

NATIONAL VULCANIZED FIBRE CO WILMINGTON, DELAWARE 
Offices in Principal Cities 
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FORMULATED strictly in keeping with the JOHN C. DOLPH COMPANY'S policy of 
high quality insulating varnishes and compounds, SYNTHITE # 924-20 Clear Air -Drying 
Varnish has added "new Laurels" to the already proven and tested DOLPH Line. . . . 

The following features, each one of a high degree, have been combined in SYNTHITE 
# 924-20 to give you the best performance possible in a varnish of this type. 
w FLEXIBILITY: A prime factor contrib- 
uting to the effectiveness of # 924-20 is 

the flexibility life. The following thermal 
shock test conducted according to gov- 
ernment specifications conclusively proved 
this feature. 
A copper strip, dipped in # 924-20 and 
then air dried, was heated at a temperature 
of 85° C. for three hours. Next, the same 
strip was subjected to a temperature of 
minus 40° C. for three hours more. Allow- 
ing 1 hour recovery time, which made a 

complete cycle of 7 hours, the strip was 
then bent around a metal bar of a specified 
diameter. After the completion of five of 
these cycles, the film of # 924-20 had not 
lifted, and showed no signs of cracking. 

"` ADHESION: In addition to possessing 
excellent bonding properties, SYNTHITE 

# 924-20 affords a high degree of adhesion 
to phenolic surfaces, mica, cambric, glass, 
asbestos, fibre board, sleeving, insulating 
paper and previously varnished surfaces. 

RESISTANCE: The ability of SYNTHITE 
# 924-20 to resist the destructive action of 
oil and water was shown by the excellent 
results obtained in tests conducted by an 
independent laboratory. This varnish was 
found to successfully resist the corrosive 
action of salt spray, and actually surpass the 
requirements of various government spe- 
cifications for oil resistance. 

SYNTHITE # 924-20 may be applied by 
either dipping, brushing or spraying, this to 
be governed by your own specific applica- 
tion. It will air dry on flat surfaces in 2 to 
3 hours, but may be forced dried if time is 
an important factor. 

JOHN C. DOLPH COMPANY 
168 EMMETT STREET NEWARK 5, N. J. 
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REMEMBER OUR 

e&%& raz()'&, 

First-time visitors at our plant are usually 
amazed at our facilities for making such 
widely different products as (1) small motors 
or electric assemblies; and (2) molded plastic 
parts. But they always agree we know 
these two jobs. 

For instance, our Smooth Power motors 
drive mechanisms that record and play every- 
thing from grand opera to news broadcasts. 
They're equally smooth, quiet and efficient 
in industrial, commercial and domestic appli- 
cations. That's because they're engineered, 
fabricated and assembled to the most critical 
requirements. 

In our molded plastics division, our people 
know plastics, and what they will or won't do. 
Engineers, mold makers and machine opera- 
tors are continually alert for ideas or methods 
that will improve or speed production, or 

SERVICES 

reduce costs. Simple or complicated, large or 
small, in any quantity, we work to close tol- 
erances and fine finish. 

So, it will profit you to remember' these 
two services for your future production. 
Right now, we can't divert either engineer- 
ing or machine time from high priority work. 
But we hope the day is not too distant when 
we can help you on your requirements in 
small motors and molded plastics. 

THE GENERAL INDUSTRIES COMPANY 

ELYRIA OHIO 

ENERAL 
NDUSTRIES 

COMPANY 
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PRECISION CERAMICS by STUPAKOFF 
DURING two generations of research and experi- 

ence, Stupakoff solved many unprecedented in- 
sulation problems and thus added much to its rich 
store of knowledge of ceramic insulation. 

While the United States and her allies were at 
war, Stupakoff devoted its whole energy to the pro- 
duction of engineered ceramic insulators for military 
applications-insulators built to withstand the severe 
and infinitely varied conditions found in scattered 
fields of operation. 

Now that the war is over, STUPAKOFF again 
offers its PRODUCTS unhesitatingly to the manu- 
facturer of electronic equipment, electrical apparatus 
and appliances, as THE VERY FINEST CERAMIC 

INSULATORS OBTAINABLE-insulators that 
materially contribute to the perfection of any finished 
product and. satisfaction of its users. 

Qualities incorporated is Stupakoff insulators 
represent the applied knowledge of two generations 
of experience plus additional skill acquired during 
intensified wartime activity. The result-mass pro- 
duction of ceramic insulators with a new high in 
electrical and mechanical values. 

With production and development fa- 
cilities unsurpassed in the industry, Stupakoff 
is anxious to work with you on your insulation 
problems. Write, wire or phone your requirements. 
DELIVERY-NOW. 

BUY VICTORY BONDS 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

Pzoduced á°e ede ZUoald ad Sleetne,:ca 
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In cerner: Type GC -25 with 
new one piece center le - 
minºl and collector ring,. 

eeaíqríar,e TOP PERFORMANCE 

Chicago Telephone Supply Company's test and re- 

search laboratory is continually making performance 

tests on every electrical and mechanical characteristic 

of CTS variable resistors. 

In addition, production resistors are carefully 

checked, not only against customers' specifications, 

REPRESENTATIVES 

R. W. Parris Co. 
406 West Thirty-fourth Street 

Kansas City 2, Missouri 
Phone: Logan 7495 

Frank A. Emmet Co. 
2837 West Pico Boulevard 
Los Angeles 6, California 

Phone: Rochester 9111 

BRANCH OFFICES 
S. J. Hutchinson, Jr. 

401 North Brood Street 
Philadelphia 8, Pennsylvania 

Phone: Walnut 5389 

IN ENGLAND 
Chicago Telephone Supply Co. 

St. John's Woods 
103 Grove End Gardens 

London, N. W. 8, England 

VARIABLE RESISTORS 

PLUGS AND JACKS 

but against the recognized CTS standards of quality. 

This contro: of quality and thorough inspection as- 

sures the fine performance to which CTS customers 

all over the world have always been accustomed. 

CTS engineers are ready to help solve your variable 

resistor problems. 

SWI r(HES RINGERS 

TELEPI)NE GENERATORS 

ELKHART o INDIANA 

IN CANADA 

C. C. Meredith & Co. 
Streetsville, Ontario 

IN SOUTH AMERICA 

Jose Luis Pontet 

Cordoba 1472 
Buenos Aires, Argent.no 

South America 

Masculina 2624 
Montevideo, Uruguay 

South America 

Avda. Conselheiro Rodrigues 
Alves 1057 

Villa Mariana 
Sao Paulo, Brazil 

South America 

ofbf f1/ .ve'frli<'i.S </7 -<?ffi<lflf ¿fí('71<., -e/ fleet/ ezJl6<'U/ (0)//1/1(1/1(1/1(.1 e/71#ee ><S96 
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WHEN 
WESAr,Ç 

QUICK! 
SHORT RUN 

FOR QUICK, PIERCING OF SHEET 

Here's a typical example of how piercing time was 
reduced 90% by using a Wiedemann Turret Punch 
Press. 

THE JOB: An order of 10 pieces 12% x 8'/z x .078 
mild steel (50 openings pierced requiring 7 
different shapes and diameters) 

TOTAL TIME FOR 10 PIECES: 
OLD METHOD: 9 hours, 16 minutes 
WIEDEMANN METHOD: 1 hour, 16 minutes 
(Time includes loading and unloading 
material in the machine) 

TIME FOR 1st PIECE ... 19 minutes, 18 

seconds 

TIME FOR EACH OF NEXT 9 PIECES . . 

6 minutes, 39 seconds 

WIEDEMANN MACHINE COMPANY 
1833 SEDGLEY AVENUE, PHILADELPHIA 32, PA. 

METAL USE A WIEDEMANN 
The job was produced on a Wiedemann R -4P 11 

Station Turret Punch Press with Drop -latch gauge. 
Layout work was done directly in the machine 
and is included in the above time. 

You can see for yourself ... when we say QUICK 
we mean QUICK. See a Wiedemann Turret Punch 
Press in operation. Write us for address of a shop in 
your vicinity that uses a Wiedemann for short run 
piercing at long run low cost . . . and send for 
Bulletin 92 for the complete story of short run 
piercing economy. 

WIEDEMANN TURRET PUNCH PRESSES & TABULEs 
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Only 

Cornell- Dubilie 

could build 

this Giant 

Tank Capacitor. 

When an unusual problem in 

capacitors arises, engineers think 
first of C -D. A case in point is 

this giant mica tank capacitor 
for a transoceanic transmitter. 
It is now in use and combines 

space - saving design with the 
capacity of. much larger units. 

No matter what kind of capaci- 
tor you require, C -D can design 

and build it for you. Discuss 

your capacitor requirements 
with our engineers. They will 

welcome the opportunity to help. 

Cornell-Dubilier Electric Corpo- 

ration, South Plainfield, N. J. 

FROM THE LARGEST TO THE SMALLEST - WE MAKE THEM ALL 

Other plants at: 
New Bedford, Brookline, Worcester, 

Mass. and Providence, R. I. 

CORNELL»DUBILIER 
First in 

Quality CAPACITORS 
MICA DYKANOL PAPER . ELECTROLYTICS 
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Because of its compactness and extreme 
high sensitivity, this direct reading instrument fills 
an important measurement gap in the production 
and servicing of a wide variety of components and 
electrical devices. Minute faults can be detected 
in advance ... tests can be made without destruc- 
tive breakdown. Test potential less than 50 Volts. 

Here's what a few typical users say about Model 799: 

"We use it for testing the leakage between 
windings in transformers, or from windings to 
core or case." 

"We can test the leakage of low voltage paper 
and mica condensers with the 799, and without 
danger of damaging the dielectric." 

"We test leakage resistance between indi- 
vidual wires in cable harnesses." 

"Model 799 is also ideal for checking leakage 
due to moisture in fiber terminal strip." 

For complete data on Model 799 Insulation Tester, 
communicate with the WESTON representative in 

your locality, or write...Weston Electrical Instrument 
Corporation, 666 Frelinghuysen Ave., Newark 5,N.J. 

Weston 

Weston 

MODEL 799 
INSULATION TESTER 

10 BILLION Ohms 

w[ -[.G > ieeweLe 
Insulation Properties 

\,,,0 Resistance Leakage 

Conductivity of Insulating 
Materials 

Leakage due to Moisture 
Absorption 

Readings - .1 to 10,000 
megohms 

ALBANY ATLANTA BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DALLAS DENVER DETROIT JACKSONVILLE KNOXVILLE LOS ANGELES MERIDEN 

MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PHOENIX PITTSBURGH ROCHESTER SAN FRANCISCO SEATTLE ST. LOUIS SYR!" 

In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Now, as before, expect quality leadership 
in Collins broadcast equipment 

THE NEW COLLINS AM transmitters and remote 
amplifiers, now ready, reflect characteristically advanced 
Collins engineering. 

Notable transmitter refinements include extremely high 
fidelity, and increased safety factors through the use of 
oversize components throughout. 

The Collins 21A is a superb 5,000 watt transmitter, with 
reduced power operation at 1,000 watts also available. 
Its response curve is flat, within t I a db, from 30 to 
10,000 cycles. 

The Collins 20T is a 1,000 watt transmitter, of similar 
characteristics, equipped for reduced power operation 
at 500 watts if desired. 

The Collins 300G is a 250 watter of equal fidelity, with 
reduced power operation at 100 watts available. 

The Collins 12Y one channel remote amplifier is light, 
handy, simple and efficient. It is for unattended operation 
from a 115 volt a.c. power source. 

The Collins 12Z four channel remote amplifier is a.c.-d.c. 
powered, the d.c. source being self-contained batteries 
which take the load automatically in case of a.c. line failure. 

A complete line of Collins high -quality studio 
equipment is available for either AM or FM application. 

An outstanding broadcasting station begins with 
outstanding equipment. We will be glad to know about 
your plans and submit complete recommendations. For 
additional detailed information, write the Collins Radio 
Company, Cedar Rapids, Iowa; 11 West 42nd Street, 
New York 18, N. Y. Collins equipment is sold in 
Canada by Collins -Fisher, Ltd., Montreal. 

ID. FOR BROADCAST QUALITY, IT'S . 

. 
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Singers always have 

a favorite critic 

PRESTO 
RECORDING!" 

than hearing it with 

know o 
f no better check on m Irish tenor Y famed 

of the 
I Morton Downey programs says M Coca-Cola 

trans - 

own ears, each of my clear repro- 

duction 

have with its fine 
'That's why Recording- reliable basis voice. presto 
I feel that a tones - gives 

me 
cribe musical 
auction and fidelity 

tom 
used 

for improvement. 
tion equipment 

is 

transcription coast. Schools, 
sound recording 

and 

s from coast to 
Presto state on Presto to 

mayor broadcasting depend 
organizations, 

too 
Y an is easy to 

business g presto Recorder 
colleges and A recision 

is an personnel. 
In short, it's a P d 

help train students hard result 
under superior 

operate. It stands up consistently 
p 

to produce 

instrument designed 
P 

Write for complete information. 

PUSIO 
CORPORATION 

242 

New York 
19, N.Y. 

242 West 55th in Canada 

We r P. Downs, 
Ltd., 

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
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CHASSIS 

This removdole 
mounting bracket 

is now available for most G -E 

rectangular 
a -c and d -c capaci- 

tors, permating 
the capacitor to 

be mounted upright or inverted. 

In contrast with the conventional L- 
shaped bracket, this U -bend construc- 
tion minimizes the stress on the metal 
chassis and prevents distortion when 
mounting bolts are tightened. The 
mounting foot is sufficiently flexible to 
compensate for normal tolerances in 
height of case, and for variations in 
dimensions of the bracket itself. 

The brackets are sufficiently thick to 
provide strong, rigid support. A cor - 

A 

DISTINCT ADVANCE 

IN 

ACKET 

1. Provides "spring -washer" effect for secure 
capacitor mounting. 

2. Reduces stain on capacitor and chassis. 

3. Compensates for manufacturing tolerances in 
height of case. 

rosion-resistant finish of lacquered zinc 
plate assures a good ground from 
capacitor to chassis. The brackets have 
either one or two mounting holes de- 
pending upon the width of the capacitor. 

These brackets are an exclusive feature 
on G -E capacitors. Spade -type and L- 
shaped brackets can still be obtained 
when desired. Ask for Bulletin GEA -4357 
for information on the G -E capacitors 
that can now be furnished with this 
improved feature. Apparatus Dept., 
General Electric Company, Schenectady 
5, N. Y. 

CAPACITORS 

Buy all the BONDS you can 

-and keep all you buy 

GENERAL ELECTRIC 
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Again, Revere is ready 

Revere metals are impartial. They don't care whether they are used for 

battleships or baby carriages, for rockets or refrigerators, for primers 
or piping. That is why there are no difficult reconversion problems at 

Revere to slow down production of copper, brass, bronze, aluminum, 
magnesium, steel. 

We are ready nou' to fill industry's peacetime needs. 

Revere hopes that, in the conflict just ended, what we won was the 
gigantic opening battle for better living. To fight this war our nation 
needs materials and the products of industry on a scale even greater 
than that which won military victory. 

One inevitable result of Revere's war effort is that not only our ability 
to produce, but our ability to give service, have been expanded many 

times. Revere research has probed further and further. Revere Tech- 
nical Advisors are armed with greater knowledge and experience. 
New methods and new machines may save precious time or cut all- 

important cost. 

With all these enhanced resources we are ready now to serve man's 
creative spirit and, by supplying industry in abundance, to help make 

of life the rich, joyous thing it can be. 
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...NOW! 

The full Revere facilities, 

including the Revere 

Technical Advisory 
Service, are made avail- 

able to you through the 

Offices listed here. 

In addition Revere 

Distributors in all parts 

of the country are eager 

to serve you. 

REb'ERE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17, N. Y. 

Listen to The Human Adventure on the Mutual Network 
every Wednesday Evening; 10 to 10:30 p. m., EWT. 

DIVISION OFFICES AND MILLS 

BALTIMORE DIVISION 
P. O. Box 2075 
1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 

MICHIGAN DIVISION 
5851 West Jefferson Avenue 
Detroit 9, Mich. 
Phone: Vinewood 1-7350 
Teletype: DE 237 

ROME DIVISION 
Rome, New York 
Phone: Rome 2000 
Teletype: ROME N Y 447 

MAGNESIUM -ALUMINUM 
DIVISION 
P. O. Box 2075 
1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 

DALLAS DIVISION 
2200 No. Natchez Avenue 
Chicago 35, III. 

Phone: Merrimac 2600 
Teletype: CG 957 

NEW BEDFORD DIVISION 
24 North Front Street 
New Bedford, Mass. 
Phone: New Bedford 8-5601 
Teletype: NB 87 

CHICAGO MANUFACTURING 
DIVISION 
2200 No. Natchez Avenue 
Chicago 35, Ill. 
Phone: Merrimac 2600 
Teletype: CG 957 

ROME MANUFACTURING 
COMPANY DIVISION 
Rome, New York 
Phone: Rome 2800 
Teletype: ROME N Y 449 

DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 

ATLANTA 3, GA. 
Rhodes -Haverty Bldg. 
Phone: Main 2142 
Teletype: AT 96 

BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 

BUFFALO 7, N. Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 

CINCINNATI 2, OHIO 
Carew Tower 
Phone: Main 0130 
Teletype: CI 171 

CLEVELAND 15, OHIO 
Midland Bldg. 
Phone: Cherry 3930 
Teletype: CV 572 

DALLAS 1, TEXAS 
Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 

DAYTON 2, OHIO 
Mutual Home Bldg. 
Phone: Hemlock 3271 

GRAND RAPIDS 2, MICH. 
Keeler Building 
Phone: Grand Rapids 8-0511 

& 6-1314 
Teletype: GR 376 

HARTFORD 3, CONN. 
410 Asylum Street 
Phone: Hartford 2-3828 
Teletype: HF 87 

HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 

INDIANAPOLIS 4, IND. 
Circle Tower 
Phone: Market 1908 

LOS ANGELES 15, CALIF. 
714 W. Olympic Blvd. 
Phone: Richmond 9314 

MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: M 1292 

MINNEAPOLIS 2, MINN. 
Metropolitan Bldg. 
Phone: Atlantic 3285 

NEW YORK 17, N. Y. 
New York Central Bldg. 
75 East 45th Street 
Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 

PHILADELPHIA 3, PA. 
Sixteen Sixteen Walnut St. Bldg. 
Phones: Bell-Pennypacker 6133 
Keystone-Race 1847 
Teletype: PH 206 

PITTSBURGH 19, PA. 
Gulf Bldg. 
Phone: Court 4342 
Teletype: PG 572 

PROVIDENCE 3, R. I. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 

ST. LOUIS 1, MO. 
Telephone Bldg. 
1010 Pine Street 
Phone: Garfield 4416 
Teletype: SL 191 

SAN FRANCISCO 4, CALIF. 
Russ Bldg. 
Phone: Sutter 0282 

SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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ANOTHER WILCO DEVELOPMENT 

SILVER 

JACKETED WIRE 
WILCO Silver Jacketed Copper Wire now widely 
used for coils in Short Wave Radio Communi- 

cations Systems. 

PROPERTIES AND CHARACTERISTICS-WILCO Silver 
Jacketed Copper Wire-an economical non -corrosive 
wire with solid -silver characteristics-is used success- 
fully in many electronic applications, where high fre- 
quency currents are a problem. Another WILCO jacketed 
type combines great physical strength with high con- 
ductivity. A third unites stamina with highly desirable 
electrical characteristics. In fact there is almost no 
limit to WILCO facilities for combining metals of widely 
differing physical and electrical properties to meet 
individual engineering needs. 

Gold, silver, copper, brass, bronze, iron, steel, nickel, 
monel and invar, are all utilized in producing WILCO'S 
uniform, non -porous, securely bonded jacketed wire 
and rolled strip. 

CONSULT OUR ENGINEERING DEPARTMENT-Write 
our Engineering Department for help in developing the 
proper application of WILCO materials to your 
products. 

SEND FOR WILCO BLUE BOOK-The Blue Book con- 
tains charts, formulae and full descriptions of all 
Jacketed Materials and other WILCO products. Send 
for FREE copy today. 

64 

WILCO PRODUCTS INCLUDE: 

Contacts- 
Silver 
Platinum 
Tungsten 
Alloys 
Sintered Powder Metal 

Thermostatic Bimetal- 
High and Low Tempera- 
ture with new high tem- 
perature deflection rates 

THE H. A. WILSON COMPANY 

Precious Metal Collector Rings- 
For rotating controls 

Silver Clad Steel 
Jacketed Wire- 

Silver on Steel, Copper, 
Invar or other 
combinations requested 

Rolled Gold Plate 

Special Materials 

105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago Detroit Los Angeles 

SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS PRECIOUS METAL BIMETALLIC PRODUCTS 
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SCOVILL 
made and assembled 

500 Electronents* 

for this 

Radio Receiver Rack 

Demonstrating how Scovill can reduce your overhead 
on small parts or complete assemblies 

Put yourself in the shoes of the prime 
contractor who needed this three -- 
position, high -frequency radio receiver 
rack for big bombers in a hurry. He 
could have undertaken to make in his 
own plant the more than 500 individ- 
ual parts required, or ... made some 
and purchased the remainder, then 
assembled the complete unit himself. 
Instead he turned the complete re- 
sponsibility over to Scovill ... and 
saved time, space, trouble and money. 

Here's what Scovill did: made all 
the metal parts of sheet, rod, wire and 
tube stock using such metal -working 

method s as forging, stamping, drawing,. 
heading, machining and wire forming 
... cut all wires to length, stripped 
and soldered them into position .. 
manufactured, tested and adjusted re- 
lays ... assembled the entire rack as 
illustrated. 

Investigate how Scovill's versatile 
production setup, as exemplified 
above, can improve the quality or 
lower the cost of your small electronic 
components or complete assemblies. 
Learn how Scovill's designing and 
metal -working experience and facili- 
ties will make you sure of getting the 

one right solution to your metal -parts 
problems. For proof of Scovill's ability 
to help you, write for liter- 
ature. Fill in the coupon 
below and mail it today. 

*Electíonents =Electronic Components 

aCwa 

covi1! 
MANUFACTURING COMPANY 

WATERBURY 91, CONN. 

Please send me a free copy of "Masters of Metal" booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 
applications checked. 

Batteries 
Record Changers 

E Clips 
E Condensers 

Other applications 

Dials 
Escutcheons 

E Jacks 
Lugs 

Panels 
Sockets 
Stampings (misc.) 
Tubes 

SCOVII.I. MANUFACTURING COMPANY 
Electronic Division 
23 Mill Street, Waterbury 91, Connecticut 

Name 

Company 

Address ., 
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. . . this is the single unit* construction of 

SHURE Super-Cardioid 
Dynamic Microphones 

(A) Single moving coil diaphragm. 

(B) Rugged 4 point moving coil 
suspension. 

(C) First wind and dust screen. 

(D) Spring mounted mechanism. 

(E) Shock absorbers. 

(F) High fidelity transformer. 

* Using the "Uniphase" principle, an exclusive 
patented Shure development, this single unit 
construction is possible in a unidirectional 
Microphone. This eliminates the problems of 
matching two dissimilar units and results in 
compactness and ruggedness. Because only one 
unit is employed, all these advantages are avail- 
able at less cost to you. 

List Prices . Shure Super-Cardioid 
Dynamic Microphones 

Models "556" Broadcast $75 

Models "55" Linidyne $47 to $49.50 

SHORE BROTHERS 
Designers and Manufacturers of Microphones and Acoustic Devices 

225 West Huron Street, Chicago 10, Illinois Cable Address: SHUREMICRO 
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Before it was redesigned by Airadio, Incor- 
porated, Stamford, Conn., this chassis for 
radar equipment weighed 171A pounds. Made 
with Alcoa Aluminum the weight was reduced 
to 13 pounds and 5 ounces. 

Reduction of weight is only one of many 
advantages provided by aluminum. It is easily 
workable, gives excellent thermal conductivity, 
superior electrical conductivity and furnishes 

Photo, courtesy of Airadio, 
Incorporated, designers and 
manufacturers of radar and 
electronic test and com- 
munication equipment. 

a bright surface for stenciling markings. 
Further, Aluminum is nonmagnetic ... it 

can be silver-plated to meet high frequency 
requirements and to allow for soldered 
assemblies. Alcoa engineers will be glad to 
help you find the best way to use aluminum 
in your electronic equipment. ALUMINUM 
COMPANY OF AMERICA, 1921 Gulf Building, 
Pittsburgh 19, Pennsylvania. 

i 
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for POSITIVE HERMETIC SEALING 

9820 

PART 
No. 

9821 

Average of Actual Test Flash Over 
or Breakdown Voltage R.M.S. 

9822 

Recommended Maximum Use Voltage 
at Sea Level R.M.S.. 

9823 
9824 

Actual Size Photograph 

9820 
9821 
9822 

4,750 
6,900 
9,624 

2,500 
5,000 
7,500 

9823 9,300 7,500 

9824 12,725 9,000 
INSULATION RESISTANCE OVER 1,000,000 MEGOHMS 

METAL -GLASS SEALS 

by STUPAKOFF 
The series of Stupakoff metal -glass seals illustrated offers maxi- 

mum electrical qualities consistent with space limitations and 
simplicity of design permitting mass production. They are suit- 

able for operation at temperatures from -55° C to +200° C, 

and are tested to meet thermal shock specifications of the 

services. The construction provides a hermetic seal with a 

long electrical leakage path, resistance to thermal shock and 
mechanical strength. 

Such seals are made possible by the metal, Kovar, a cobalt, 
nickel, iron alloy which matches the expansion of certain hard 
glasses from -80° C to the annealing point of the glass 

(approx. +450° C). Kovar forms a seal through a heating 
process in which the oxide of Kovar is dissolved into the glass 

to form a perfect bond-pressure and vacuum tight under 
extreme climatic conditions. 

Stupakoff furnishes Kovar-glass seals with single or multi- 
ple electrodes in various styles. For those equipped for glass 

working, Stupakoff supplies Kovar as rod, sheet, wire, tubing 

or fabricated into cups, eyelets or special shapes. 
Write Stupakoff today for assistance in developing hermet- 

ically sealed components for war applications. Samples and 
reprints of this advertisement may be obtained by writing 
department K-56. 

KOVAR ELECTRODE 
\See below for 
standard styles 

GLASS 

KOVAR EYELET 

GLASS 

lp 
0 

STANDARD SIZES (other sizes to your specifications) 

PART G N 1 K L M N 

9820 6 K '46 V6 % 

1V, 

.040 

.060 

.212 

.340 9821 
9822 

% % % ' Yi 

Vs 
1iS: 

11Sz % 11/4 .080 .380 

9823 .14 
11/4 

13.42 % 1Sá .080 .500 
.672 9824 !í I/2 1/z '4 11 .080 

ABCDEF 
STANDARD ELECTRODE STYLES 
AVAILABLE IN COMBINATION 

(EXCEPT B) 

Do More Than Before-Buy EXTRA War Bonds 

\, RM 6- 

if. NAVY 

`- 

"FOR GREAT 
ACHIEVEMENT" 

STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 

P oduetd 434 lice 7(4 U o f Eleebro.cíed 
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R e hice YOUR CONTROL SIZE WITH 

ALLIED'S "CR" RELAY 

The CR relay shown below is a single pole nor- 

mally open double break arrangement. Shown 

above is the four pole single throw, normally 

open combination. The CR uses molded bakelite 

throughout. Standard contacts are silver; alloy 

contacts can be supplied. Contact rating with tb" 
silver contacts is 15 amperes at 24 volts DC or 

110 volts AC non -inductive. The single pole weighs 

3 ounces and is 1 33/64" high; 1 3/32" wide and 

1 25/32" long. The four pole weighs 31/4 ounces 

and is 1 29/32" high, 1 3/32" wide and 

1 25/32" long. 

The CR type relay is amazingly small compared to 
previous power relays. It was developed by Allied 
to allow greater compactness and less weight in 
your electrc nic controls. 

More efficient than larger power relays the CR 

is designee with a minimum number of parts, 
which simplify ac:urate adjustment, and assure 
positive action. Large contacts, up to 1" in diam- 
eter, and heavy gram pressure permit power 
switching heretofore only possible with much 
larger relays. Versatile too, the CR can be sup- 
plied in two, three and four pole combinations. If 
you prefer it can be hermetically sealed with a 
plug-in arrangement for easy replacement in the 

field. Solder type terminals are also available. 
Allied is ready to supply your requirements for 

all types of relays; power, sensitive, telephone, 
differential and others, as well as solenoids and 
electro -magnetic devices. Several strategically lo- 
cated plants are ready to supply your immediate 
requirements. Allied relays and controls will live 
up to the standard of quality of your post war 
products -check us today for more information. 

ALLIED CONTROL COMPANY, INC. 
GENERAL OFFICES: 2 East End Ave. (at 79th St.) New York 21, N. Y. Factories: New York City (2 East End Ave.) - 
Flantsville, Conn. Chicago -4321 N. Knox Avenue, Chicago 41, Illinois. In California: Allied Control Co. of California, Inc. 

1633 South Hope St., Los Angeles 15, Calif. 
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TYPE "A" 
ASSEMBLY BIT 

7de `Mete& of this CLUTCH HEAD Type "A" 
Bit ... unlike the fabled "nine" 

of the feline species ... is definitely beyond all conjecture. 
Time, and time, and time again, this tool is fully restored to its original efficiency by 

a simple 60 -second application of the end surface to a grinding wheel. 

Each repeated grinding sends it back to the assembly line with a new lease on life ... to 
MULTIPLY BY THOUSANDS the number of screws driven per bit. 

Here is tool economy that CLUTCH HEAD alone can deliver ... economy that is unmatched 
with any other screw on the market. 

Here is freedom from the expense, bother, and delay involved in "back -to -the -factory" 
shipments for reconditioning. 

And here, too, is a tool so ruggedly engineered that it stands up through a longer "spell" 
of continuous driving, free from change -off interruption. 

But standardization of your assemblies on CLUTCH HEAD Screws gives you other ad- 
vantages for faster, smoother, safer, lower cost production:- 
The safety of automatic Center Pivot entry for straight non -slip driving. 

All -square contact for effortless driving with freedom from end pressure to combat 
ride -out as set up by tapered driving. 

CLUTCH HEAD'S positive Lock -On for easy one -handed reaching. 

Simplified field service because CLUTCH HEAD is the only modern screw designed 
for operation with the ordinary screwdriver. 

You are invited to make 
your own test of these and 
other exclusive advantages 
by asking us to mail you 

a package assortment of 
CLUTCH HEAD Screws, 
sample Type "A" Bit; and 
fully Illustrated Brochure. 

COMMON 
SCREWDRIVER 

UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8 CLEVELAND Z NEW YORK 7 
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COMPLETE 

RANSMITTERS 
-3 -10 - 50 KW 

ALL NEW - incorporating new tech- 
niques, new circuits, new tubes. 
NEW TRANSMITTERS ... with impres- 
sive high fidelity, low harmonic distor- 
tion, low hum level ... with outputs of 
1, 3, 10 and 50 kilowatts ... plus ample 
operating safeguards. 

The basic unit is the exciter, generating 
250 watts of RF power. Its design per- 
mits adding power units as desired... 
at any time ... in selected steps that 
make possible the different outputs. 

ELECTRONIC INDUSTRIES October, 1945 

NEW ANTENNAS ...of two or more 
loops with two -or more half -wave ele- 
_ments, are factory tuned for easy 
installation. Standard coaxial lines feed 
them. 

NEW POWER TUBES ... highly efficient, 
incorporate notable Federal achieve- 
ments in design and production. They 
assure long, dependable performance in 
FM broadcasting. 
Look to Federal for the finest in FM 
equipment. 

Newark l, N. J. 
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The Underpaid Engineer 
That radio and electronic engineers need a new 

yardstick for computing their own .compensations, in 
comparison with salesmen, lawyers, and other execu- 
tives in their organizations, is pretty evident to most 
readers of Electronic Industries. The following survey 
of a Cornell University class, made ten years after 
graduation, reveals average incomes which certainly 
are not representative of the relative services to the 
employing company or to the community and public. 
Surely something ought to be done to bring engineers' 
compensation up to levels corresponding to the true 
value of engineers' contributions of ideas and services. 

Bankers and Brokers... $11,040 Newspapermen $5,180 
Manufacturers 8,524 Accountants and 
Physicians 7,944 Statisticians 5,004 
Architects 7,230 Insurance men 4,533 
Merchants 7,186 Farmers .., 4,461 
Lawyers 5,905 Contractors .... 4,287 
Salesmen 5,690 Engineers 3,724 
Purchasing Agents .... 6,600 Teachers 3,137 

Incentive Compensation Plans 
To give proper rewards to electronic engineers who 

make important contributions to the earnings of their 
corporations, Dr. J. A. Stobbe presents some interest- 
ing proposals in an article in this issue. For, not only 
should the radio and electronic technician benefit in 
a real way from the inventions and ideas which he 
originates, but he should also share proportionately 
in the general prosperity of his company, as it earns 
substantial sums for other executives and for the 
stockholders. In too few instances, so far, has the 
electronic engineer received his fair share of the 
peaches-and-cream. 

Be Wise: Standardize 
Everyone agrees that tube, component and equip- 

ment standardization has served a great purpose in 
insuring adequate production of the electronic ma- 
terial of war. 

The future of peacetime electron -tube applications 
to industrial processes may very well depend on this 
availability of "packaged goods." The manufacturer 
who intends to make motor control equipment, weld - 
timers, photoelectric units, or almost any other type of 
industrial electronic device, designed for flexibility 
of application, should standardize, then let production 
rolL Only in this way can costs be cut and reliability 
and ease of maintenance be upped to the point where 
prospects generally can't afford NOT to employ elec- 
tronic processing devices. 

Sauce for the Gander 
The shoemakers' children go barefoot, .and M.D.'s 

die young from neglecting their health, but you'd 
think that the cold light of costs and profits would 
induce manufacturers of electronic equipment to use 
electronic equipment on their own production lines. 
We've been quite surprised to see how many tube 
structures are welded without benefit of tube -con- 
trolled welding time, or how much gas and I2R elec- 
tricity go up in smoke and wasted heat, brazing and 
soldering electronic components that could be put 
through in a tenth the time with electronic induc- 
tion heating. How come? Aren't outsiders going to 
be suspicious of the golden claims for tubes in indus- 
try if they get wind of this preposterous situation? 
Let's be our own best customers now, thus modern- 
izing our production facilities for that hoped for post- 
war business. 

ENGINEERING DIRECTORY NUMBER in December 

At the moment when manufacturers are announcing their new peace -time products and completing 1946 design 
and marketing plans, the publishers of Electronic Industr'es announce the Engineering Directory to be published in 
December as an integral part of the regular magazine. This Directory-an editorial service for the benefit of our engi- 
neering readers-will include complete listings of all manufacturers of finished products, raw materials, parts and com- 
ponents, equipment and accessories, laboratory apparatus and production equipment. 

Be sure to return your questionnaire to editors of Electronic Industries, 480 Lexington Ave., New York 17, N. Y. 
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STRAIN ANALYZING AND 

Engineers today are faced with 
the problems of designing for high- 
er speeds and lighter weight, re- 
quiring a closer knowledge of ac- 
tual strains and much more care- 
ful attention to vibration. In many 
modern structures, the strain in- 
troduced by vibration may be many 
times the static strain, and the 
only practical way to determine 
this predominant vibratory motion 
is to measure it under operating 
conditions in an actual machine. 
Instruments to measure strain in 
this manner have been of inesti- 
mable value to aeronautical engi- 
neers during the rapid aircraft de- 
velopment of the last five years, 
and these methods will, no doubt, 
prove to be of almost equal value 
in the post-war development era. 

Dynamic strain recording and 
analysis as an aid and adjunct to 
engineering development and de- 
sign was probably first applied on 
a major scale jointly by the Penn- 
sylvania Railroad, the General 
Electric Co. and the Westinghouse 
Electric Corp. in 1935. This was in 
connection with development of 
electric locomotives, and their ap- 
plication to the electrified Penn- 
sylvania system. Electric strain 
gages connected to remote oscillo - 
graphs recorded pressures on rails, 
rail joint bars, and locomotive 
parts at various speeds, up to 100 
miles per hour and over. 

The dynamic strains and impacts 
determined by this analysis led to 
rapid advances in electric locomo- 
tive design, and provided valuable 

By CLAUDE M. HATHAWAY, 
Hathaway Instrument Co., Denver, Col. 

Practical schemes dereloped include inductance and re- 
sistance type gages with results recorded on moving film 

Part of the modern concept of 
industrial design is to know ac- 
curately the stresses applied to 
each part and where on the part 
the greatest strains occur. In 
very many cases mathematical or 
graphical analysis of strains is 
difficult or impossible. This for- 
merly necessitated the inclusion 
of large safety factors to cover 
ignorance. Even then safety was 
doubtful, parts became bulky 
and costs rose. An exact knowl- 
edge of strains has produced 
notable improvements in military 
equipment designs, and will do the 
same for many more peace time 
products where economy and ef- 
ficiency are both to be con- 
sidered.-The Editors. 

information on stresses encoun- 
tered in rails and joint bars. The 
valuable results obtained led to the 
application of strain recording to 
aircraft propellers and engine. 
mounts, and then to all other 
stressed parts in airplanes, so that 
at the present time dynamic strain 
recording is one of the necessities 
of the aircraft designer. 

The methods of strain recording 
proved particularly important in 
this field because of the greatly in- 
creased necessity of weight reduc- 
tion and the economic use of ma- 
terials, as well as of the fact that 
failures must be held to an abso- 
lute minimum. Vibratory strains 
are also of particular importance 

in this field because of high speeds 
and accelerations, and all of these 
factors together make accurate 
strain measurement a prime neces- 
sity. 

The many applications of electric 
strain gages that have been made, 
and the many more applications 
that can and will be made, will not 
be discussed here, except to say 
that almost without exception, 
strain gages can be applied to any 
stressed member regardless of size, 
regardless of the material, regard- 
less of the value of the strain, and 
regardless of the frequency range 
of the strain if it is not steady. 
This fact, together with the obvious 
fact that strain is everywhere and 
is an underlying factor affecting 
the design of every machine part 
or device, is enough to convince 
everyone of the basic importance 
and absolute necessity of dynamic 
strain measurement. With this in- 
troduction to the subject and eval- 
uation of its importance to modern 
engineering, we will proceed to a 
discussion of the instruments and 
equipment involved. 

Apparatus needed 
Electric strain -recording equip- 

ment consists of the strain gages 
which are attached to the member 
in which strain is to be measured, 
amplifiers for amplifying the strain 
gage outputs, and a recording in- 
strument, usually a multi -element 
oscillograph, for recording the am- 
plifier outputs. In some instances, 

Fig. 1. Inductance type strain gage applied to a rail. As this must be screwed in place it is most used on large pieces. This gage measures 

strain at a point slightly off the surface thus permitting errors due to bending. This fault is not present in the type shown in Fig. 2, right 
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RECORDING INSTRUMENTS 
the strain gage output is suf- 
ficiently high and the recording in- 
strument sufficiently sensitive so 
that the amplifier is not required. 

Supplementary to this funda- 
mental equipment are the sources 
of electrical energy for operation 
of the equipment. Frequently, the 
primary source of electric power 
does not supply the right kind of 
power so that a special power - 
supply unit is required which op- 
erates from the primary source of 
power and supplies electric power 
suitable for the strain recording 
equipment in regard to voltage, 
frequency, regulation, etc. 

Strain gages 
An electric strain gage is an elec- 

trical device that is attached to the 
member at the point to be studied. 
Variations in electrical properties 
of the strain gage, as a result of 
strain in the member to which it is 
attached, are translated in deflec- 
tions of the measuring instrument 
or oscillograph galvanometer. 

Strain gages have been built in- 
volving capacitance change, in- 
ductance change, and resistance 
change. Gages involving capaci- 
tance change are seldom used be- 
cause of the relatively greater dif- 
ficulties in measuring the change, 
and this discussion will, therefore, 
be limited to gages involving in- 
ductance and resistance change. 

Inductance -type strain gages 
Strain gages involving inductance 

change have been used over a con- 
siderable period of time with very 
satisfactory results, and are still in 
considerable use, particularly on 
large members such as bridge 
members and railroad rails. 

This type of strain gage has a 
laminated magnetic circuit in 
which a small air gap is introduced, 
and the gage is attached to the 

Fig. 6. Coil type galvanometer. Character- 
istics are high sensitivity at low frequencies 

member in such a way that the air 
gap varies with strain. Variations 
in the air gap cause variations in 
the inductance of a coil wound 
around some portion of the lami- 
nated structure, and the deflection 
of the measuring or recording 
equipment is made to depend upon 
the inductance of the coil. 

A typical inductance -type strain 
gage is shown in Fig. 1. The lam- 
inated magnetic circuit is made up 
of two parts, an E -shaped assembly 
and a straight bar which completes 
the circuit. The coil is wound 
around the center leg of the E, and 
the entire E assembly and coil is 
mounted on a rigid base and at- 
tached to the member under test 
by means of a single screw. The 
bar assembly or armature is like- 
wise attached to a rigid base and 
to the member under test by means 
of a screw. Strain in the member 
between the two screws will pro- 
duce a variation in the air gap be- 
tween the two assemblies and 
hence variations in the inductance 
of the coil. 

Dimensions 
The strain gage shown in Fig. 1 

has a gage length of two inches, 
which is the distance between the 
two mounting screws, and a weight 
of 41/2 oz. This gage can be used 
satisfactorily on large members, 
but cannot, of course, be used on 
small members where the gage 
weight is of significance or where 
it would not be practical to attach 
the gage by means of screws. On 
large members where the gage 
shown in Fig. i can be used, it has 
certain advantages over other 
types, however, and these are ex- 
treme ruggedness and simplicity 
and the fact that the strain gage 
output is high enough to drive re- 
cording equipment without the use 
of amplifiers. 

Another disadvantage to the use 
of the large inductance strain gage 
shown in Fig. 1 on small members 
arises from the fact that the air - 
gap change is not measured on the 
surface of the member but approx- 
imately 5/16 above the surface. Be- 
cause of this fact, errors may be 
introduced if the strain is due to 
bending and if the distance from 
the air gap to the surface of the 
member is appreciable, as com- 
pared to the distance from the sur- 
face to the neutral axis. This dis- 
advantage is eliminated in the in- 
ductance strain gage shown in Fig. 
2: 

The strain gage shown in Fig. i 

Fig. 3. Schematic view of the construction 
of the gage of Fig. 1. Movement of the ma- 
terial under the knife edges alters inductance 
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Fig. 4. Constructional drawing of bifilar 
galvanometer. A mirror bearing loop of 
metallic ribbon is stretched over a magnet 

Fig. 5. A bifilar galvanometer. Sensitiv- 
ity of 50 mm/ma scale deflection at 1 meter 
can be obtained with low frequency stringing 

has three knife-edge feet that rest 
in tiny indentations in the surface 
of the member. Two feet are rig- 
idly attached to the frame of the 
strain gage, and the third is at- 
tached to a rocking lever supported 
by knife edges, as shown in Fig. 3. 
The rocking lever is terminated 
with a small armature which is 
movable between a pair of coils. 
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Fig. 7. Construction of coil type gahanometer. Due to the much greater mass and inertia 
of the moving coil as compared with the bifilar type, frequency response limit is low 

The diagram shows that a change tion. This type of gage consists of 
in the distance ab between the a resistance element attached so 
knife-edge feet will result iñ a that strain in the member will re- 
change in the location of the arma- suit in a small dimensional change 
ture between the two coils_ in the resistance element, produc- 

ing an actual change in the resist- 
ance of the element. 

A resistance strain gage is usu- 
A resistance strain gage utilizes a ally a very simple device. The 

change of resistance with elonga- Baldwin - Southwark type SR -4 

Resistance strain gages 

strain gage, which is the most suc- 
cessful and generally adaptable re- 
sistance strain gage with which the 
author is familiar, consists of a 
grid of fine wires about .001 diam- 
eter, cemented between two small 
pieces of thin paper. To measure 
static or dynamic strain at any 
point in a member, it is only neces- 
sary to attach the strain gage to 
the member at that point with ce- 
ment, with the axis of the gage in 
the direction of the strain compo- 
nent that it is desired to measure. 

The resistance change with 
strain in a wire strain gage, such 
as the Baldwin -Southwark type 
SR -4, is partly due to an actual di- 
mensional change of the wire, and 
partly due to the fact that the spe- 
cific resistance of the wire changes 
with strain, a phenomenon discov- 
ered by P. W. Bridgeman in his ex- 
perimental work on the physical 
properties of materials at high 
pressures. 

Several years before the devel- 
opment of the Baldwin -Southwark 
type SR -4 strain gage, considerable 
use was made of another type of 
resistance gage in which the re- 
sistance element consisted of some 
form of graphite or carbon. A 
simple construction used by Hull of 
the General Electric Co. was a strip 
of paper coated with India ink. 
Another construction was a thin 
strip of phenolic material on one 

Fig. 8. Semi -portable type of multi -element oscillograph arranged to accommodate 12 to 24 bifilar or 14 to 36 coil type elements. Light 
for recording is furnished by one or two standard auto headlight lamps. The instrument o5 Fig. 9, right, is similar, but smaller and lighter 
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side of which a thin layer of graph- 
ite was deposited electrolytically. 

Resistance strain gages employ- 
ing graphite or carbon have an ad- 
vantage over those using metallic 
wire, in that the voltage output is 
very much greater, but they have a 
disadvantage in that the resistance 
is also a function of humidity. Be- 
cause of the greater stability of the 
wire -type gage, and because satis- 
factory amplifier equipment has 
been developed to handle its low 
output, this wire -type gage is used 
almost exclusively at the present 
time. 

Gage factor 
The output of a resistance strain 

gage, in terms of strain, is a func- 
tion of the "gage factor," which is 
defined as follows: 

resistance change 

Gage Factor = 
total resistance 

length change 

total length 
A typical wire strain gage has a 

gage factor of approximately 2, and 
a resistance of 120 ohms. This 
means that a strain of .001 inch 
per inch, or a stress of 30,000 lb. 
per sq. in. in steel, will result in a 
resistance change of .24 ohm. 

Oscillographs 
The oscillograph must be design- 

ed for recording quantities that are 
subject to rapid variation. Oscillo - 
graphs are usually electrical, in 
that they are designed to record 
electric currents, and recording is 
usually accomplished on a moving 
chart or sensitized paper or film by 
small spots of light reflected from 
galvanometer mirrors. 

The galvanometer is the measur- 
ing element of an oscillograph. Its 
moving element, consisting of the 
mirror and its driving means, must 
have a high natural frequency, in 
ELECTRONIC INDUSTRIES October, 1945 

Fig. 10. Portable 
oscillcgraph design- 
ed for field use 
such as strain re- 
cording, in fighter 
aircraft and other 
general uses 

Fig. 12. Strain gage control unit used to apply the gage current to an oscillograph 

order to follow rapid variations in 
the strength of the electric current, 
and it must be properly damped 
according to the well-known laws 
of vibrating systems. 

Several types are in common use. 
The bifilar type, generally used for 
oscillograph work, consists of a 
single loop of fine metallic ribbon 
tightly stretched between the pole - 
tips of a permanent magnet with a 
small mirror cemented to the loop 
at its center. This construction is 
shown by the diagram in Fig. 4, 
and a typical bifilar galvanometer 
is shown in Fig. 5. 

The performance characteristics 
of an oscillograph galvanometer 
can be expressed by sensitivity, 
natural frequency, .mirror area and 
degree of damping, and these char- 
acteristics can be varied between 

wide limits in the case of the bifilar 
galvanometer by varying the cross- 
section of the suspension strip, the 
tension in the strip, the length of 
strip between supports, and the size 
of the mirror. With the bifilar 
galvanometer illustrated, sensitiv- 
ities up to 50 mm/ma at 1 meter 
can be obtained for low -frequency 
stringing, and an undamped nat- 
ural frequency of 10,000 cps can be 
obtained with a high -frequency 
stringing with a corresponding 
sensitivity of 0.1 mm/ma at 1 

meter. 
The coil -type galvanometer, as 

as shown in Figs. 6 and 7, is oc- 
casionally used where a high fre- 
quency response is not required. 
The moving element in this gal- 
vanometer consists of a small coil 
held in place between the poles of 
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Fig. 11. Circuit of the strain gage unit. 
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Fig. 13. A typical amplifier circuit for direct current in the strain gage circuit and a wide band low -frequency ac amplifier. This diagram 
shows the strain gage bridge, the oscillograph galvanometers and the intermediate amplifier equipment. Its response is from 3 to 3000 cps 

a permanent magnet by two taut 
suspensions, in a construction sim- 
ilar to a conventional but minia- 
ture D'Arsonval galvanometer. This 
type of galvanometer is generally 
useful only in those applications 
where the maximum frequency re- 
sponse is not greater than several 
hundred cycles per second. 

For low -frequency work where 
the coil -type galvanometer can be 
used, it has several distinct ad- 
vantages over the bifilar type, as a 
result of its larger mirror. The 
large mirror of the coil -type gal- 
vanometer permits the use of a 
simpler optical system and a less - 
sensitive recording paper. The 
record traces obtained with a coil - 
type galvanometer are usually 
somewhat sharper than those ob- 
tained with a bifilar galvanometer, 
because a small amount of diffrac- 

tion is produced by the small bifilar 
galvanometer mirror, whereas mir- 
rors used on coil -type galvanom- 
eters can be large enough to elimi- 
nate diffraction almost entirely. 

Multi -element oscillographs 
Three multi -element oscillographs 

widely used for strain recording 
are shown in Figs. 8, 9 and 10. 

This oscillograph, in Fig. 8, is ar- 
ranged to accommodate 12 to 24 
bifilar type OA -2 galvanometers or 
12 to 36 coil -type galvanometer ele- 
ments. Light for recording is sup- 
plied from one or two standard 
automobile headlight lamps. For 
charts, either sensitized paper or 
film can be used in widths of 6 or 
10 in., and in lengths of 100 or 
200 ft. The chart is driven by an 
internal governor -controlled motor 

Fig. 15. A 12 channel strain gage control unit, for which three types of amplifier ele- 
ments are available. These can be inserted, in unit to make any desired combination 

at any one of 16 speeds between 
1/3 and 40 in. per sec., and the 
speed desired is selected by means 
of a quick -change transmission. 

Time -coordinate lines are photo- 
graphed on the record as it is 
taken, by means of an internal 
tuning -fork controlled synchro- 
nous motor -driven shutter with a 
time -line spacing of 1/100 -second 
or 1/10 -second as desired. Consec- 
utive record numbers are automat- 
ically photographed on the end of 
each record, and an automatic rec- 
cord length control device can be 
set to run off any length of record 
desired after the oscillograph is 
started. A calibrated viewing 
screen on the top panel of the 
oscillograph provides for visual ob- 
servation of spot positions and de- 
flections even when records are be- 
ing taken. 

The oscillograph shown in Fig. 8 
is classed as semi -portable. Its ex- 
ternal dimensions are 18 x 103/4 x 
281/4 inches, and its weight com- 
plete with 12 galvanometers is 125 
lb. 

The type S8 -D oscillograph, 
shown in Fig. 9, is similar to the 
above but omits several convenient 
features, such as automatic num- 
bering and automatic record - 
length control. It is, basically, a 
complete oscillograph for general- 
purpose requirements, however. 

The type S12 -A oscillograph, Fig. 
10, is a portable instrument de- 
signed for field use, such as for 
strain recording in fighter aircraft, 
as well as for general or laboratory 
use. It is a 12' -element instrument 
with a number of convenient fea- 
tures such as a time -coordinate de- 
vice, record -numbering device, au- 
tomatic record - length control, 
viewing screen, and magazine load - 
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Fig. 14. A typical amplifier using a carrier in the strain gage circuit, and an amplifier with flat frequency response over a range Wide 
enough to cover the carrier and both side bands. This circuit has a phase selective demodulator in the output circuit to remove the carrier 

ing, all included in a case 18 x 9 
x 8 in., and with a weight of only 
40 lb. 

It can be equipped with 12 bifilar 
type OA -2 galvanometers or with 
one 12 -element type OD -12 coil - 
type unit. Six-inch recording chart 
is loaded into the record magazine 
in 100 ft. lengths, and any record 
speed desired between 1/2 and 48 
inches per second can be selected 
by inserting the proper change 
gears into the gear train, accessible 
through the hinged cover on the 
side. All controls, adjustments, 
and indications are mounted on a 
single control panel on the top. 

The term "strain -gage control 
unit" has been assigned to all the 
auxiliary electrical equipment be- 
tween the strain gages and the 
oscillograph. This unit is usually of 
multi -element design and may or 

may not contain amplifiers. Sev- 
eral variations of strain -gage con- 
trol units will be described and 
illustrated. 

Amplifier, equipment 
Large inductance -type strain 

gages, such as the type shown in 
Fig. 1, may drive their oscillograph 
galvanometers directly without the 
use of amplifiers. A typical circuit 
for this type of operation is shown 
in Fig. 11, and a complete 12 -chan- 
nel strain -gage control unit which 
houses the balancing gages, adjust- 
ments, rectifiers, filters, etc. for 12 
separate channels is shown in Fig. 
12. 

The equipment illustrated in 
Figs. 11 and 12 operates from a 
2000 -cycle carrier and provides a 
strain record that is accurate for 
static strain and for dynamic 

strain, up to a frequency of 600 
cycles per second. No amplifiers 
are required. The strain gage is 
connected in a bridge circuit con- 
sisting of the strain gage, a bal- 
ancing unit similar to the strain 
gage, and a center -tapped induct- 
ance unit. Carrier power is sup- 
plied to two corners of the bridge 
and the carrier voltage across the 
other two corners is a function of 
strain. The voltage output from 
the bridge is demodulated to re- 
move the carrier by means of a 
full -wave rectifier and proper fil- 
ters, and then applied to the oscil- 
lograph galvanometer terminals 
through an attenuator, as shown in 
Figure 11. 

In general, resistance strain 
gages and small inductance gages 
require the use of an amplifier be - 

(Continued on page 182) 

MS al 1111 

r^ 

Fig. 16A, left. An electronic power supply unit to supply power for 24 large 2000 cycle inductance strain gages. Fig. 16, right. A power sup- 
ply unit designed for use With type MRC-10 control unit- to supply 5000 cycle power for carrier circuits and also all dc for amplifier elements 
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4, Position of circuit elements, shields and 
leads is critical factor ün design of higher fre- 
quency equipment. At this stage, months are 
spent lin these specialised laboratories arrang- 
ing and proving circuit for its intended purpose 

W Although components, sub -assemblies, wiring 
and soldered joints have been inspected and 
tested, each finished transmitter is completely 
operated into a simulated antenna load. Here 
measurements of all characteristics are recorded 

MODERN 
Viewing some of the labora - 
in the Cedar Rapids plant 

The cemmunicati°n equipment educed °lice CEp3 is from current 
conventional design. Therefore midi of the nailed tee and control 
equipment not being, commercialle availaale_ h desir ed and built 
in the Test Equipment Departmem of the Ccllirns t..cio Company 

W Ccll n: Aatotune leads are synchronized i 3 sourc-proof bcoth so 
that the pawls are head when the. drop. Indicator tights show which 
charnel is electrically selected. Large dial gives peecise e ectro- 
me:hanical synchronization simpl tying test * con Bete assembly 



Radio PROU i.JCT ION 
tory and factory methods 
of the Collins Radio Co. 

4, (-op right) Main plant of the Collins 
Radio Co., cntain'irg 150,000 square feet, 
house: administration, engineering and man- 
ufartring. Above Test f Autoture as- 
senrblres with torque meter at "forty below." 
(Rilh) Tubes are checked under actual 
ope-aing conditions. Rotary tube checker 
in foregrcurd preheats filament before 
a tube reaches the higt-voltage rectifier 
tester or the high power tube tester at rear 

`$ (Eelow) Each laboratory includes well 
equipped machine stop and assistants. (Be- 
low right) Each aircraft transmitter is tested 
in cimat_ chamter, which simulates 
the canplete gamut of service temperatures 



IMPI[OVIN/: RECORDINGS 
By NORMAN C. PICKERING 
Control Instrument Company, Inc., Brooklyn, N. Y. 

How to get the most out of phonograph records including 
a new design for a volume expander to increase `presence' 

It has long been realized that 
reproducing phonograph records in 
the home in such a manner as to 
invoke all the psychological re- 
sponses experienced in the concert 
hall is a formidable problem. At 
the outset we are faced with the 
realization that the atmosphere of 
excitement and expectancy which 
gives glamour to all performances 
in a concert hall will be entirely 
missing in the familiar and pro- 
saic living-room. And, unless the 
room is very large, the feeling of 
acoustic spaciousness which con- 
tributes so much to the grandeur 
of the . sound in a good auditorium 
just isn't there, unless some clever 
auditory faking is done. 

It is the purpose of this article 
to explain some of the more easily 
applicable methods by which re- 
production of phonograph records 
can be enhanced to the point 
where, instead of being merely a 
reminder of an actual performance, 

the playing of a recording can be 
a thrilling musical experience in 
itself. 

All musical performances can be 
analyzed into the simple elements 
of rhythm, dynamics, pitch and 
tone -color. If these elements are 
present in the proper quantities at 
the proper times the result is a 
satisfying musical performance. 
Rhythm, of course, being a time - 
sequence function, is dependent on 
turntable speed and stability. It is 
important that the absolute time - 
sequence of successive tones in a 
musical performance be maintained 
accurately, because "tempo" is the 
most important single factor af- 
fecting the emotional response to 
a musical performance. Inasmuch 
as "pitch," or fundamental fre- 
quency, is also affected by turn- 
table speed, it is most important to 
rotate the record under the pickup 
at a steady speed of exactly 78.26 
revolutions per minute. The word 
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"steady" in this statement has 
great significance inasmuch as the 
"wow" caused by non -uniform turn- 
table rotation is the most irritating 
distortion possible. Unfortunately, 
many commercial pressings are re- 
leased with the "center" hole any 
place but in the center. With a disc 
like this, the "wow" will be bad 
even on a perfect turntable, and 
since the eccentricity is contant it 
will be more noticeable toward the 
center of the record. This is shown 
in the following derivation: 

Let R = radius of a given groove,. 
inches 

w = Angular speed of turntable, 
radians per second 

x = Wavelength of modulation, 
inches 

f = Frequency of output voltage 
from pickup 

For a record with no eccentricity: 
wR 

f = 
X 

The wavelength of a constant 
frequency tone is directly propor- 
tional to the distance from the 
center of the record. 

Frequency varies 
Let us assume a constant fre- 

quency record, where the center of 
rotation is not at the true center 
of the grooves. (The groove on a 
record is a continuous spiral, of 
course, but for this discussion no 
error is involved in assuming a 
given groove to be a circle.) 

Let d = distance in inches from 
true center to center of rotation. 
Then the frequency will vary from 

w(R-}-d) w(R-d) 
fl = to f2 

) X 

2wd fl- f2 = 
Á 

Fig. 1. Schematic diagram of the volume 
expander. The signal is amplified through one 
single and one push-pull stage. In the bot- 
tom circuit the same signal is amplified 
and rectified to bias the push-pull grids 

82 ELECTRONIC INDUSTRIES October, 1945 



20 

10 

'FREQUENCY-CPS 

50 100 1,000 10 KO 

Fig. 2. Gain in db versus frequency curve for the amplifier of Fig. 

Fig. 3. Calibration of the 10 ma meter shown in the plate feed circuit 
in Fig. 1. The range of volume expansion available depends on the ini- 
tial plate current. The 500 ohm potentiometer shown in Fig. 1 adjusts 
the fixed bias on the grids of the control stage of the amplifier. The re- 
laxation time of the expander is made much slower than the response 
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The relative frequency change is 

f1 - f2 2 wd/X 2d 
A f - _ _ (1) 

f wR/X R 

From the Bell System Technical 
Monograph No. B-621 it is found 
that the minimum perceptible in- 
crement of pitch for frequencies 
from 500 cycles to 2,000, which is 
the band in which most of the 
energy of music appears, is less 
than 0.005 at normal levels. Since 
these measurements were made un- 
der laboratory conditions with pure 
tones, we will double the amount 
for complex waves in music under 
usual listening conditions. This 
gives us a limit of 0.01 for A f. 

Substituting in equation (1) 
2d 

0.01 = (2) 
R 

A common minimum value for R 
is 1.7 in. (There are records with 
even lower minimum groove 
radius.) 

Substituting in equation (2) and 
solving for d 

d = .0085 
This represents the eccentricity 

at which pitch variations become 
noticeable, hence objectionable. In 
this light it is astonishing to realize 
that many commercial pressings 
have been purchased where the ec- 
centricity is 0.020 inches or more! 

A partial remedy for these rec- 
ords is to have a centerpin on the 
turntable which is about 0.040 
inches smaller in diameter than 
the standard 0.281 inches. A tubu- 
lar sleeve with the standard out- 
side diameter would be normally 
placed on the centerpin. When an 
eccentric record is encountered the 
sleeve would be removed and the 
record moved about on the turn- 
table until the grooves run true. A 
mark on the record label would 
simplify future location of the true 
center. With a light -weight pick- 
up the weight of the record will be 

enough to hold it in position on the 
turntable. With some pickups ex- 
tra weight at the center of the 
record will be necessary. 

If the music on the record is of 
such a nature that there are no 
notes sustained for more than one 
rotation of the turntable, quite a 
large amount of eccentricity can 
be tolerated. However, if the re- 
cording contains music having sus- 
tained tones played by instruments 
not normally employing vibrato, 
such as the clarinet, horn or piano, 
the limit of eccentricity given here 
may be even too much. 

Tone -color 
Tone -color is the name given to 

the character of the sound. It is 
well known that the quality which 
enables us to distinguish between 
two instruments playing the same 
fundamental sustained tone is the 
number and relative intensities of 
the "overtones" or harmonics which 
are multiples of the fundamental 
frequency. 

High frequency response is the 
controlling factor in the reproduc- 
tion of the distinguishing harmon- 
ics of musical instruments. This 
has been the most discussed char- 
acteristic of reproducing systems 
ever since electronic amplification 
became popular. It should be clear- 
ly pointed out that a high upper 
limit of frequency response is not 
in itself a desirable characteristic. 
In fact, for phonograph record re- 
production it is a decided disadvan- 
tage, as will be discussed below. 
What is important is that through- 
out the transmission band of the 
system there be no serious discrim- 
ination between adjacent frequen- 
cies. This dictates smooth fre- 
quency response. 

The effect of jagged high fre- 
quency response is to accentuate 
some harmonics of certain tones, 
and attenuate others. The order 
of the harmonics which are altered 

changes for different tones in a 
given system. This produces the 
curious and displeasing effect of 
changing the tone color of an in- 
strument in a manner which varies 
with the tone being played. As an 
example, a clarinet playing a chro- 
matic scale with uniform tone 
quality would be reproduced so that 
adjacent tones differed seriously in 
timbre and even in loudness. In 
extreme cases adjacent semitones 
could assume the character of clar- 
inet, flute and oboe respectively. 

Smooth frequency response also 
results in much less unpleasant 
"surface noise." The ear appar- 
ently responds to the peak noise, 
rather than the average noise, in 
this case. This phenomenon gives 
the effect of an increased signal- 
to-noise ratio on a given record 
when played on a system having 
smooth frequency response over 
that when played on a system hav- 
ing jagged response over the same 
transmission band. 

Smooth response is difficult to 
obtain with an ordinary single cone 
loudspeaker. Paper cone "tweeters" 
are particularly non -uniform in 
frequency response, even though 
they do contribute a lot of high fre- 
quency energy. However, there are 
available loudspeakers of conven- 
tional design which have fairly 
smooth response. A good horn -type 
loudspeaker of the metal dia- 
phragm type is the best obtainable 
for smooth response and low dis- 
tortion. 

Harmonic distortion 
Another important factor in nat- 

ural rendition of tone -color is the 
elimination of harmonic distortion. 
The addition of harmonics to the 
fundamental tone, other than those 
present in the original sound, is 
not easily tolerated by the musical 
ear. The "raw" sound of a distorted 
wave is most unpleasant, and is the 
primary cause of the habitual over - 
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use of the so-called "tone control." 
It is quite easy to construct an 

amplifier in which harmonic distor- 
tion is negligible at low power out- 
put levels. The most important de- 
sign specification for an amplifier 
working into a loudspeaker load is 
low effective output impedance. The 
elimination of transient distortion 
accomplished by this means is of 
paramount importance. 

Any good loudspeaker operating 
at the volume levels ordinarily de- 
sired in home reproduction of sound 
contributes very little harmonic dis- 
tortion. This leaves the pickup as 
the most likely source of trouble of 
this kind. A good magnetic pickup 
gives the "cleanest" reproduction of 
any kind available today. Unfor- 
tunately good magnetic -pickups are 
not inexpensive and inexpensive 
magnetic pickups are, as yet, not 
good. There should be develop- 
ments in this field in the near fu- 
ture, however. 

It should be pointed out here that 
some record distortion cannot be 
eliminated by any means. Records 
which have high level passages 
close to the center can never be 
reproduced with entire lack of dis- 
tortion. Good equipment will, how- 
ever, reduce it to the point where it 
is hardly objectionable. 

A decided improvement in the 
sound of phonograph records can 
be obtained by sharply limiting the 
high frequency response of the sys- 
tem to 7500 cycles. This represents 
about the highest useful frequency 
which appears on most pressings 
commercially produced. Nothing 
appears in the region above 7500 
cycles, therefore, but products of 
harmonic distortion, and surface 
noise. The improvement in quality 
realized on most records by elim- 
inating these very high frequencies 
is considerable. 

Filter 
The low pass effect can be ob- 

tained by restricting the upper fre- 
quency limit of either the pickup, 
the amplifier or the loudspeaker. 
Since it would be desirable to have 
a wider frequency band available 
for very noise -free records cleanly 
recorded, a filter in the amplifier 
which can be switched in and out 
is convenient. 

The dynamic range, or volume 
range, is the final characteristic of 
a reproducing system to be dis- 
cussed. Although an orchestra in 
a concert hall may have a volume 
range of 50 db or so, it is impossible 
to maintain the correct relative 
volume levels on phonograph re- 
cordings. The amplitude of the 
modulation in the phonograph 
groove is severely limited by the 
groove spacing, by the overload 
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Fig. 4. Expansion in db plotted against rel- 
ative input level. Higher plate currents re- 
duce the expansion which is obtainable 

limit of the recording head, and by 
the ability of the reproducing stylus 
to follow the groove. 

Results of measurements on 
many commercial phonograph rec- 
ords show a maximum modulation 
level of 30 db above surface noise, 
with an average value of 25 db. 
Many records show a maximum 
level of only 20 db above surface 
noise. All measurements were made 
on records having the same abso- 
lute level of surface noise, and were 
of similar types of music, so thàt 
the high level passages would rep- 
resent about the same sound pres- 
sures in the concert hall. 

A 30 db volume range might be 
considered by some listeners to be 
too great. If the music is being 
used as background for conversa- 
tion this is usually the case. Many 
others, however, consider a range 
of as much as 40 db to be desirable 
in the home. If the room noise is 
low, so that the quiet passages can 
be reproduced really pianissimo, a 
fortissimo of 40 db above this level 
is very impressive. If all the fore- 
going factors such as frequency re- 
sponse, distortion, etc. are well 
taken care of the performance be- 
gins to become excitingly real. 

Some form of volume expansion 
is indicated to produce the dynamic 
range mentioned above. If the vol- 
ume compression used in recording 
were automatic and of known con- 
stant characteristics it would be a 
simple matter to build a volume ex- 
pander with inverse characteristics. 
Unfortunately, the compression ac- 
tually used follows no pattern, be- 
ing entirely manual. Usually the 
man who is "riding gain" attempts 
to anticipate peaks and reduce gain 

gradually before the peak arrives, 
so as not completely to spoil the 
climax. Sometimes the gain reduc- 
tion is not steady, resulting in a 
series of "steps" of volume level. 
Not always is the same gain setting 
used for the same level of sound 
pressure from the orchestra. When 
this happens one "fortissimo" is 
louder than another, or one "pian- 
issimo" is softer than another. In 
some cases "piano" may be louder 
than "forte" or "pianissimo" louder 
than "piano." When this happens 
no volume expander can remedy 
the situation. 

Circuits 
There have been many different 

volume expanding circuits de- 
scribed in the literature at various 
times. Some of the simpler ones 
involve such schemes as short-cir- 
cuiting the output stage with a 
lamp bulb which increases its re- 
sistance at high volume levels. The 
long time lag is the most obvious 
disadvantage of this system. Fur- 
thermore, if the output amplifier is 
a good one, having low output im- 
pedance, a large change of load re- 
sistance will have little effect on 
anything but harmonic distortion! 

The usual expander has a single 
control tube, such as a 6L7 or 6K7, 
rectifies the audio signal, filters it, 
and applies it as a variable bias to 
the control grid. The gain changes 
with bias, hence with audio level. A 
system of this type can never be 
made with a time lag of less than 
0.1 second, and can never be en- 
tirely free from harmonic distor- 
tion. If these two objections are 
overcome this system of volume ex- 
pansion can be very effective. The 
expander to be described does elim- 
inate these objections, while retain- 
ing the desirable features of the 
electronic volume control. 

Because of the manner in which 
the volume compression is accom- 
plished the characteristics of the 
volume expender should be as fol- 
lows: 

(1)-Expansion should not start 
until the volume level reaches a 
certain minimum value. 

(2)-Expansion should be fairly 
linear with input level once it does 
take effect. 

(3)-The distortion introduced by 
the expander should be virtually 
zero. 

(4)-The amount of expansion 
should be limited to a specified 
maximum. 

The latter provision is important. 
These "steps" in volume, referred 
to above, which almost always oc- 
cur at rather high levels, are mag- 
nified by the expansion. Conse- 
quently, too much expansion will 

(Continued on page 206) 
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INCENTIVE PAS FOR 
ELECTRONIC ENINEEHS 

How can an individual's con- 
tribution to the general good be 
measured? It is true that out- 
standing artistic or scientific 
achievement usually does get "de- 
layed" recognition-but often so 
much delayed that its recipient is 
not around to receive it. 

On the other hand, commercial, 
military and political success usu- 
ally has had wide acclaim, with 
timely and substantial benefits to 
the man of merit. 

Since the popularization of the 
corporate form of business and the 
far-reaching tendency to special- 
ization in our manufacturing plants 
and research laboratories, the en- 
gineer in his own right has be- 
come more and more a mere cog 
in the wheel: A cog to be oiled 
when it squeaks, but merely praised 
when its expected silent, but effi- 
cient, operation goes on, year in 
and year out! 

Labor, because of past evils, was 
forced to seek methods of enforc- 
ing its rights. Sheer weight of 
numbers and organization has pro- 
duced such a far-reaching political 
result that today an untrained 
eighteen -year -old girl starts her 
factory job at a 20 per cent higher 
rate than was paid to college - 
graduate engineers starting in with 
electrical manufacturing companies 
at the peak of the 1929 boom. In 
those same years great communi- 
cations research laboratories paid 
college trained engineers $27 and 
$30 per week to start, with an in- 
crease of 10 per cent to $33 within 
six months if perforrpance war- 
ranted. 

The trained engineer of above - 
average ability started right in to 
specialize, and, unless he departed 
from his chosen profession, found 
himself ten years later to be one 
of a handful of scientists who, of 

By DR. J. A. STOBBE, 
Engineering Consultant, 
63 Wall Street, New York, N. Y. 

Compensation Plans Based upon Individual Achieve- 
ments and Inventions as Well as Company Prosperity. 
Rewords for Technical Men Comparable to Earnings 
of Sales and Other Executives 

Is there a yardstick by means of 
which the value of an electronic 
engineer to his organization can 
be gaged? The matter of the 
compensation of engineer-exec- 
u fives is a complicated one and 
a subject of grave importance 
n ot alone to the engineers in- 
volved but to the industry itself. 
Generally, engineers are under- 
paid by other -industry standards. 
Some sensible, equitable plan 
must soon be evolved.-Editors. 

all the people in the world, knew 
most about that special subject. 
The trouble is that he was sup- 
posed to, be so completely overjoyed 
by the possession of this special 
knowledge-and his patents which 
are not his-that he would be com- 
pletely unaffected by his wife's oft - 
repeated comments that they can't 
afford to live with or up to his 
contemporaries who became law- 
yers, doctors, investment bankers, 
industrial executives, or went into 
business for themselves. 

Rented for life 
True, the corporation provided 

comfortably heated, lighted and 
well-equipped office and laboratory 
facilities. True, it provided a budg- 
et and a promise of life-long se- 
curity; these latter had a, by then, 
almost -forgotten, embarrassing un- 
reality about twelve years ago. The 
engineer who behaved himself and 
became top-notch man in his field, 
today in most cases, has as much 
future and "cross commercial" rec- 
ognition as the heating plant in 
the laboratory where he dwells. He 

is a machine, rented for life and 
expected to function-regularly and 
well. 

Some forward -looking companies 
have seen this engineering cul-de- 
sac clearly, and whether by sound 
policy or by expedient, under to- 
day's competition for technical 
men, have set about to provide sub- 
stantial recognition for engineering 
achievement. These companies, 
however, are few and far between 
so that our engineer today is by 
and large little better off than was 
the skilled Greek scholar during 
the early Christian era in relation 
to his Roman master -owner. 

Unless better methods are de- 
vised quickly and are made effec- 
tive, the coming years will see the 
best engineering minds seeking 
more lucrative fields and the less 
able men banding together in union 
organization to force the issue. 
Timely action by employers can 
avoid this, but what action? 

Some employers have tried a lazy 
yardstick like $100 per patent ap- 
plication. Others have made prom- 
ises that rivaled the traditional 
"blue sky" promoter. In a few in- 
stances engineers by retaining com- 
petent and understanding counsel 
have been protected by controlling 
their contributions. By and large 
the fear of "going overboard" in 
wholehearted recognition has re- 
tarded any satisfactory solution to 
this problem. 

We believe that a general pattern 
with special deviations to suit each 
individual case is a "must" for for- 
ward -minded companies, during 
'this period of applying war -born 
developments tó peacetime uses. 

In the first place, good engineer- 
ing means so much to industrial 
progress that any reasonably con- 
ceived incentive plan must perforce 
pay dividends. If it only eradicates 
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this practice of a company's engi- 
neers' saving their best ideas for a 
"special deal" with someone else or 
really doing their best work "on 
the side" for pay, it will make 
plenty of sense. After all, venture 
capital expects large rewards if re- 
sults are produced. Labor in gen- 
eral works for an incentive based 
on increased production. Salesmen 
operate on commission. Many exec- 
utives have bonus or stock option 
arrangements. Why should engi- 
neers be unique? 

Engineering in order to call and 
hold good minds and to inspire the 
profession to its maximum effec- 
tiveness, should be provided with 
attractive and adequate incentives. 
In such a fast moving branch of 
engineering as our electronic in- 
dustry only the best mentalities can 
keep up. Those who have the ability 
should be compensated in keeping 
with their achievements. To do so 
poses a personnel and administra- 
tive problem. 

We present here certain sugges- 
tions in the hope of stimulating 
thought and provoking comment. 
The following are in a sense alter- 
nates, but can be combined in 
whatever way seems best for any 
particular group or company: 

Compensation plans 
1. Straight periodic salary on a 

term contract basis with provi- 
sion for reexamination and ad- 
justment of the rate within 
classification limits at stated in- 
tervals by the department head. 

2. A straight periodic salary with a 
quarterly, semi-annual or annual 
lump sum bonus determined by 
the department head with the 
bonus amount set after examina- 
tion and evaluation of one or 
more of the following: 
A. Company profits 
B. Inventions conceived 
C. Patents applied for (value and 

number) 
D. Patents issued (value and 

number) 
E. Original ideas of value to pro- 

duction for all the range of 
cost saving, work simplifica- 
tion, etc. items 

F. Independent thinking 
G. General cooperation 
H. Saneness of behavior 

3. A base periodic salary plus a 
regular additional percentage de- 
termined on a calculable basis 
such as this: Of the entire com- 
pany or division earnings, actual 
or estimated, before taxes, a pre- 
determined fraction is set aside 
as an "Engineering Incentive 
Fund." This fund then is ad- 
ministered by the department 
head on a periodically revised 
basis and distributed as addi- 
tional compensation to all en- 

gineering group people with each 
individual's share set much as in 
the manner outlined in para- 
graph 2 above. 

4. A straight salary plus a periodic 
royalty calculated somewhat as 
follows: 

Evaluating results 

Each substantial contribution 
and/or patent introduced is to be 
assigned an arbitrary original 
value. This value will be revised 
each year. Each engineer's indi- 
vidual part in that invention will 
be determined on a percentage 
basis (all -50 per cent -25 per cent, 
etc.). A "ledger account" to be 
opened where all such values are 
entered to the credit of each in- 
dividual engineer. This capital- 
ized basis would handle much in 
the manner done by patent hold- 

ing companies with cross -licens- 
ing agreements. Periodic distri- 
bution of "royalties" would be 
made to each "owner." These 
would continue only during his 
term of employment. A fair per- 
centage, say 5 per cent, of the 
assigned value would be allowed 
for each element. The total cal- 
culated sum of all royalties would 
be paid by the company to this 
fund periodically. Depreciation 
of the patents over their life 
would be unnecessary as the roy- 
alty payments would cease on ex- 
piration or prior obsolescence. To 
avoid confusion this type of ac- 
count would be completely inde- 
pendent from company books 
and have no relation thereto. In 
other words, the engineering 
group would have their own pat- 
ent pool-company supported- 

(Continued on page 214) 

TELEVISION REFLECTIONS FROM AIRPLANES 

A question frequently asked is: 
Why can an airplane flying over- 
head at a speed low compared with 
a television signal (say 250 mph 
against some 650 million mph) pro- 
duce such a violent signal fluctu- 
ation in a television receiver. This 
phenomenon is a direct visual illus- 
tration of the same basic principle 
used by radar: the remarkable de- 
gree to which ultra -high -frequency 
waves are reflected. Referring to 
the diagram, the condition is as 
follows: 

A plane is flying at a height h, 
which is usually a small part of the 
direct separation distance d, be- 
tween the transmitter and receiver. 
Here two signals can reach the re- 
ceiver-the second signal being re- 
flected by the plane. If these sig- 
nals arrive in phase the total re- 
ceived signal is augmented. How- 
ever, since the plane is moving, the 
second path is continually changing 
in length-one instant the reflected 
signal adds to the normal value and 
the next instant it subtracts. At 
say 240 miles per hour a plane may 
move through about 21 wave- 
lengths of the signal per second if 
plane and signal directions are par- 
allel. This fluctuation would cer- 

How airplanes may cause 
video signals to fluctuate 

111 
d 

tainly be too fast to be noted by 
eye, if the radio equivalent of the 
Doppler effect were effective. 

However, the actual path length 
over the reflected path is equal to 
the sum of that from the trans- 
mitter to the plane (d1) plus that 
from the plane to the receiver (d2). 
If the plane is over a point between 
these locations, d2 is increased at 
approximately the same rate that 
d1 decreases (or vice-versa if the 
plane is moving toward the re- 
ceiver). If the sum of d1 and d2 
remained exactly a constant, a 
ghost image and not a fluctuating 
picture would result. 

When the plane is over territory 
between the stations, but not neces- 
sarily moving in the same line as 
the television signals, the common 
effect is that the total combined 
path dl and d2 creeps up one or 
loses out one wavelength at def- 
inite intervals along its path. A 
varying signal strength is received 
therefore which causes more or less 
violent fluctuation of picture in- 
tensity. 

The signal fluctuation rate may 
change over wide limits depending 
on the speed, height and direction 
of the plane. If it is flying outside 
of the territory between the trans- 
mitter and receiver and in a path 
roughly the same as that taken by 
the television signal, it produces a 
signal change twice as rapid as the 
Doppler rate (twice the 21 wave- 
lengths figured in the example 
above). However, if it happens to 
be flying at a larger angle with the 
signal direction, such as at right 
angles to it, it can still produce a 
fluctuating effect. 
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Broadcasting studio with polycylindrical surfaces having, random resonance characteristics at low frequencies. Reversible sections on one end wall 
provide a two - to - one range in reverberation time. Highest time is 1.4 seconds. The cylinders are vertical as well as horizontal 

SOUND STUDIO DNSIGN 
To obtain uniform acoustic re- 

inforcement with all frequencies of 
speech and music without having 
any unwanted resonance points, 
engineers of KSL broadcasting 
studios, Salt Lake City, have re- 
designed the walls of the studio. 
The effect from the broadcaster's 
point of view is that he can hear 
himself and others more clearly, 

and he applies less effort to achieve 
a given acoustic level. In addition, 
placement of microphones and in- 
struments seems far less critical 
and the number of microphones is 
reduced to the point where in most 
cases one alone gets good results 
with orchestra. 

The object of adding the poly - 
cylindrical surfaces, shown in the 

photographs is to increase the dif- 
fusion of the sounds, particularly 
those of lower frequencies. Random 
resonance of the cylinders through 
the low frequency range offers con- 
siderable absorption by diaphramic 
action. It also increases diffusion. 
This means that the reverberation 
time can be fairly long without 
spoilage of articulation. 

Fixed absorbant is located in corner. The cylinder surfaces are 1/a in. tempered masonite of standard 4 -ft. stock. lhe radius of curvature is 
4 ft. Designed for drama, this studio was built for bright sound effect. Absorption was then added until drama requirements were satisfied 



TECHNIC OF ANTENNA 

The main purpose of the VHF 
directional antenna is to increase 
the field strength at the receiving 
point, without the necessity of in- 
creasing the power of the trans- 
mitter. Since the half -wave dipole 
is the simplest type of VHF an- 
tenna, it is customarily chosen as a 
"reference" antenna and the effec- 
tiveness of any other antenna is 
evaluated in terms of the increase 
of the field strength at the receiv- 
ing point in comparison with the 
field strength which would be pro- 
duced by the reference dipole, 
when fed with the same power. In 
other words, if "reference" an- 
tenna, when fed with power P, 
produces the field strength ER at 
the receiving point and if direc- 
tional antenna, when located at 
the same point as reference anten- 
na, and fed with the same power, 
produces the field strength En at 
the same receiving point, then the 
antenna field gain (in db) is de- 
fined as: 
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En 
(AFG)1 = 20 log - 

ER (1) 

By G. GLINSKI 
Electronic Division, Northern Electric Co., Montreal, P. Q. 

Standing wave ratio obtained by means of slotted 
line used to correct power input to antenna under test 

An antenna gain of 10 db means 
therefore that the directional an- 
tenna produces a field strength 
about three times as high as the 
reference one. To produce the 
same field strength with the refer- 
ence antenna would require ten 
times as much power. 

ED 
Given -, 

En 
from Fig. 1. 

From the above definition it 
follows that the gain measurement 
reduces to the field strength mea- 
surement: a) when reference an- 
tenna is used; b) when directional 
antenna is used, under the proviso 
that both antennas are fed with 
the same power. Hence, for an- 
tenna gain measurements, and in 
addition to the directional antenna 
under consideration, the following 
items are required: 

1) Reference Antenna 
2) Receiving Field Strength 

Measuring Equipment 
3) Transmitting Power Measur- 

ing Equipment 

(AFG), can be found 

l2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 .3.4 3.6 3.8 4.0 ED/E 

If the directional antenna under 
consideration is of such a type that 
it has some form of half -wave di- 
pole as a driving (active) element, 
this element, after the removal of 
all other elements, can be used as a 
reference antenna. Otherwise a 
specially built half -wave dipole, lo- 
cated at the point where the direc- 
tional antenna is placed after- 
wards, can be used as a reference 
antenna. 

Relative measurements 
Since in the antenna field gain 

formula (1) only the ratio of the 
field strength is involved, only rel- 
ative values of the field strengths 
need to be measured. If the proper 
field strength measuring equipment 
is not available, any calibrated re- 
ceiver (without avc) can be used 
for the same purpose. 

Any appropriate equipment can 
be used for the measurement of 
power input, but a measuring sec- 
tion of the feeder line is convenient 
and can be used with particular ad- 
vantage in the way described be- 
low. 

If, as is customary, a coaxial 

Fig. 1-Curve showing the antenna field gain 
in db when the ratio of field strength of di- 
rectional and reference antenna is known. 
Fig. 3-Input impedance Z of line is resistive 
at point of voltage minimum. Fig. 4-Correc- 
tion for different power input 

_ 2 

3 

Z zo 

.6 8 10 17 14 16 18 q h1/4g. 
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VAIN MEASUREMENTS 
feeder is used, the measuring sec- 
tion of the feeder line takes the 
form of, approximately, a wave- 
length section with equidistant 
holes in the outer conductor to 
permit the measurement of the 
voltage distribution. These holes 
are conveniently numbered 0, 1, 2 

.. n starting from the near end. 
An example of such a measuring 
section is shown in Fig. 2. 

As far as the choice of the loca- 
tion of the measuring section is 
concerned, it is desirable to place it 
as near to the antenna as possible. 
Since this usually requires a serious 
alteration of the existing installa- 
tion, however, the simplest solution 
is to place the measuring section 
between the transmitter and the 
antenna feeder proper. 

Power measurement 
If the input admittance of the 

feeder (with the directional an- 
tenna connected at its far end) is 
G -}- jB and if the input voltage is 
V (rms) then the average (active) 
power delivered to the feeder is 

P = GV2 
(2) 

If the feeder is lossless, this 
power is also equal to the power 
delivered to the antenna. 

If the feeder introduces some 
losses, there will be a continuous 
loss of power along the feeder and 
the power delivered to the antenna 
will be smaller by the amount lost 
in the feeder itself. 

Hence the power measurement 
by means of the measuring section 
is based on the simultaneous mea- 
surement of the conductance and 
voltage at any point of the feeder. 
Moreover, if between the antenna 
and the feeder input there is an 
appreciable. length of the feeder, 
the power loss due to the attenua- 
tion should be taken into consid- 
eration in the way explained below. 

To measure the power the follow- 
ing procedure seems to be the sim- 
plest: 

The voltage maximum, V max, 
and minimum, V min, are measured 
on the measuring section. The ra- 

Vmax 
do gives the standing wave 

V min 
ratio q: 

Fig. 2-Measuring section of co -axial feeder 
line consists of a wave length section with 
equidistant holes in the outer conductor to 
permit the measurement of voltage distribution. 
These holes are conveniently numbered 0, 1, 2, 
etc., starting at near end 

1.2 

1.0 

1 1.2 1.4 1.6 1.8 20 2.2 2.4 2.6 2.8 
Fig. 5-The ratio of effective attenuation of the feeder to the attenuation under 
matched conditions is plotted against the 

V max 
q= 

V min 
(3) 

As is known from transmission 
line theory, the input impedance 
of the feeder at the point of min- 
imum voltage is purely resistive 
and has the value: 

Zo Z=- 
q 

(4) 
where Zo-characteristic impedance 
of the line. 

Therefore, the input admittance 
at the same point is 

1 q Y=-=- 
and the power 

Z Zo 

(5) 

measured voltage standing wave ratio 

P = YV2min = 
qV2min 

Zo 

(6) 
If, with the directional antenna 

connected, the measured power is 
PD whereas with the reference di- 
pole connected the measured power 
is PR, then the antenna field gain 
(AFG)2 corrected for the constant 
power input to the feeder is: 
(AFG)2=20 log [(EDA/PD)/(ER/VPR)] 

ED PD 
= 20 log - -}- 10 log - 

ER PR 
PD 

= (AFG), + 10 log - 
PR 

(7) 
where (AFG)1 is given by the for- 
mula (1). 

(Continued on page 222) 
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GF.NCItATION OF ATOMIC 

Night and day at Hanford, 
Wash., next to the Columbia River, 
a number of self -generating chain 
reaction piles are producing large 
quantities of heat in connection 
with the transmutation of uranium 
into plutonium. For every gram of 
plutonium up to 1,500 kw hours of 
heat energy are produced and re- 
moved by the cooling action of the 
river. 

This heat energy has been wasted 
and there were no attempts to 
harness it because effort was con- 
centrated toward the single goal of 
producing an atomic bomb. 

However, in the light of such pro- 
duction of energy from small 
amounts of material who can say 
that atomic power is not here! 

Of course, there are engineering 
difficulties connected with using it. 
One obvious way of extracting the 
energy would be to reduce the flow 
of cooling water so that the tem- 
perature would rise to the steaming 
point. Possibly troubles would be 
encountered in this scheme. Doubt- 
less, there is no demand for much 
power in that region of the United 
States so that an attempt to use 
it would prove uneconomic. The 
fact remains that here ready at 
hand is a means for utilizing nu- 
clear binding energies to produce 
useful heat. 

Judging by the presently avail- 
able information, initial develop- 
ment of atomic energy would be as 
a primary source of power, like coal. 
There is no reason to suppose that 
shortly this binding energy can be 
applied directly to industrial and 
domestic processes without going 
through a series of complicated 
power plants any more than that 
coal could be so used. However, 
that need not worry us, since 
atomic power is undoubtedly here 
and may soon be ready to furnish 
electricity for our radios, Our homes 
and our factories. 

Modern nuclear physics postu- 
lates the atom to be made up of a 
nucleus bearing a positive electric 
charge surrounded by a system of 
electrons at various distances each 
bearing a negative electric charge 
of 1.60x10-19 coulombs. When the 

By H. GREGORY SHEA, 
Associate Editor, Electronic Industries 

Electronic principles familiar to tube engineers are of 
rital importance in the development of nuclear energy 

positive and negative charges are 
equal the atom is electrically neu- 
träl. The nucleus is supposed to be 
made up of one or more positively 
charged particles of matter called 
protons together with particles 
bearing no charge called neutrons. 
Since the proton has a mass of 
1.6729x10-24 grams and the mass of 
the neutron is 1.6751, while the 
mass of the electron is 9.1067x10-28 
grams it can readily be seen that 

The Isotron, a promising but undeveloped 
scheme for separating U from U- -. It 
utilizes the klystron bunching principle 
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as it takes about 1836 electrons to 
equal one proton, the protons and 
neutrons account for most of the 
mass of the atom. The mass unit 
used in physics is slightly different 
from any of these being equal to 
1.6603x10-24 grams, or 1/16 the mass 
of an atom of oxygen in its most 
common form. 

Hydrogen is the simplest atom 
known, having a nucleus consist- 
ing of only one proton with one 
electron surrounding it, while 
uranium until recently has been 
the most complex known atom hav- 
ing a nucleus consisting of 92 
protons and 146 neutrons with 92 
electrons surrounding the entire 
mass. 

Atomic number 
In writing nuclear equations the 

number of protons in a nucleus or, 
what is the same thing, the num- 
ber of positive charges on a nucleus, 
is called the atomic number and 
is designated by the letter Z. The 
entire mass of the nucleus con- 
sisting of protons and neutrons 
designated by the letter A is called 
the mass number. The atomic num- 
ber and mass number are written 
respectively as a subscript before 
and a superscript after the chemi- 
cal symbol of the atom thus: 9.Z.238. 

Since the diameter of a nucleus 
is about 10-12 centimeters while 
that of an atom is 10-8 centimeters, 
it can be seen that most space is 
empty. 

Atoms having the same charge 
but different masses are called 
isotopes and in the last twenty 
years a very great number of these 
has been found. As they have 
identical numbers of electrons 
(equal to the number of protons) 
and as these appear to control the 
chemical behavior of matter, iso- 
topes have the same chemical re- 
actions. On the other hand, two 
different chemical elements having 
different charges may have the 
same mass and in such cases are 
called isobars. 

Other particles mentioned in the 
literature are alpha particles which 
are helium nuclei containing two 
protons and two neutrons having 
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POWER FROM ELEMENTS 
a charge of 2 and a mass of 4, beta 
rays consisting of a stream of elec- 
trons, gamma rays consisting of 
very short electromagnetic radia- 
tion similar to radio waves or 
x-rays, positrons which are positive 
electrons emitted by some artificial 
radioactive nuclei and deuterons 
which are nuclei of heavy hydro- 
gen consisting of one proton and 
one neutron. Photon is the name 
used for a certain quantity of 
radiant energy. 

Radioactive materials, or those 
bombarded by some kind of radia- 
tion, may give up various kinds of 
particles or radiation such as those 
listed above. The particles which 
have been found of such extra- 
ordinary use in the developmçnt of 
atomic energy have been the neu- 
trons. As stated before, these are 
characterized by their lack of any 
charge. This permits them to pro- 
ceed through matter unaffected by 
the intense electric fields surround- 
ing the nuclei. 

One of the important discoveries 
of physics has been that the sum 
of the masses of the protons and 
neutrons making up the nucleus of 
an atom is not equal to the mass 
of the atom nucleus. For example 
the total mass (in mass units of 
1.6603x10-24 grams) of the com- 
ponents of the helium nucleus is 

Protons Neutrons 

2 X 1.00758 1-- 2 X 1.00893 = 4.03302 

whereas the mass of the helium 
nucleus itself is 4.00280. As can be 
seen the difference is equal to about 
.030 mass units. 

A number of years ago through 
the work of Einstein and others it 
was discovered that the mass of a 
moving electron depended upon its 
velocity, and consequently classical 
force, mass, acceleration relation- 
ships must be modified when deal- 
ing with electrons or other atomic 
particles whenever their velocities 
begin to reach 1/10 or more of the 
velocity of light. For an electron 
such a velocity would be reached 
if it were subjected to an accelerat- 
ing voltage of about 6,000 volts. 

This discovery obviously indicated 
an equivalence between mass and 
energy. This Dr. Albert Einstein 
formulated in his equation E = mc2 
where E and m are energy and 
mass and c is the velocity of light. 
Thus multiplying .030 mass units 
(1.6603x10-24 grams) by 9x1020, the 
square of the velocity of light one 
obtains 4.5x10-5 ergs per nucleus. 
Since there are 6.07x1023 molecules 
in a gram molecular weight this 
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The Calutron. Many of these were used in the bomb project. Acce crating voltage applied 
to particles of equal charge but different mass produces velocities differing by ratio v/vi = 
Imi/m) 1/%. In the magnetic field the radii of motion depend on charge and velocity so 

mV/eH 
that as a result they are in the ratio of R/Ri = 

equals 2.7x1019 ergs per gram 
molecule of helium. 

In other words we have reached 
the startling conclusion that a 
gram of helium has 188,750 kilowatt 
hours less energy than its indi- 
vidual protons and neutrons due to 
their association in helium nuclei. 
Since energy cannot be destroyed 
it must have been liberated during 
the combination. Hence, if we 
could find a way of combining 
protons and neutrons in free space 
into helium nuclei, we would pre- 
sumably be able to generate such 
an amount of power for each gram 
of helium we made. 

Binding energy 
This energy is called the binding 

energy of the nucleus. As the bind- 
ing energy per particle is calculated 
for various elements it is found 
that the elements in the middle 
of the periodic table having mass 
numbers ranging from 40 to 100 are 
most strongly bound, the energy 
decreasing toward the lower as well 
as toward the higher ends of the 
table. This suggests to the mind the 
possibility of obtaining energy 
either by breaking down heavy 
atoms or combining light ones. 

miV1/eH 
mm11P / mim 1/P = (m/m,)1/' 

Now both of these things actu- 
ally have been done-at the lower 
end of the scale by bombarding a 
lithium target with protons to pro- 
duce two helium nuclei each with 
an energy of 8.5 million electron 
volts, equal to 65,000 kilowatt hours 
per gram of lithium, and at the up- 
per end by the breakdown or fis- 
sion of U235 atoms into atoms of two 
groups of a number of other ele- 
ments which shoot off at enormous 
velocities corresponding to an en- 
ergy level of 200 million electron 
volts (Mev). It is the latter type of 
reaction, of course, that made pos- 
sible the atomic bomb. 

In 1940, A. V. Grosse of Columbia 
published a fission equation show- 
ing identification of the following 
elements in the fission products; 
molybdenum, iodine, xenon (4 iso- 
topes), cesium (2 isotopes), lanthan- 
um and cerium. Masses ranged 
from 127 to 140 in the iodine -cerium 
group and around 92 for the light 
group. 

The variety of products is ap- 
parently due to the fact that the 
ratio of neutrons to protons is 
greater in the very heavy atoms 
than in the middle range ones. 
Therefore two lighter atoms result - 
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The cyclotron at the department of terrestrial magnetism of the Carnegie Institution of 

Washington. It weighs over 225 tons, is over 12 feet high, 30 feet long and 20 feet wide 

ing from fission have an excess of 
neutrons to dispose of before reach- 
ing stable isotopic forms. These ex- 
cess neutrons can be either emitted 
or can become protons if an elec- 
tron is emitted. In the breakdown 
of uranium there is a considerable 
number of excess neutrons avail- 
able. The products of breakdown 
are the results of the various pos- 
sible combinations obtained by 
neutron or electron emission. 

The neutrons which are used to 
initiate the breakdown of uranium 
can be obtained by the bombard- 
ment of certain elements such as 
beryllium or boron by natural alpha 
particles. A common means of do- 
ing this is to use a mixture of 
radium and beryllium, the alpha 
particles of the radium penetrating 
the Beg nuclei. These then give off 
neutrons and become stable carbon 
(C12) nuclei. There are a number 
of other reactions that could be 
used for the same purpose. 

Capture probability 
We have seen above how small 

the nuclei are in comparison to 
the space occupied by atoms so 
that it becomes important to con- 
sider what chance a stream of 
neutrons has of hitting atomic 
nuclei in its passage through target 
material. This is a statistical ques- 
tion which can be resolved by well- 
known methods of geometrical 
probabilities and depends on the 
number of atomic centers in an 
area of a plane perpendicular to the 

direction of the neutron stream. 
As an extension of this plane idea 
it is convenient to express the 
probability that a particle will hit 
such 'a target in terms of a cross- 
section. This cross-section in square 
centimeters is defined as the ratio 
of the number of processes occur- 
ring to the product of the number 
of incident particles and the num- 
ber of target nuclei per square 
centimeter. Such cross - sections 
vary enormously depending on the 
materials and on the impinging par- 
ticles, as much as from 1,000x10-24 

1 

cm2 down to x 10-24 cm2. 
1,000 

Ordinarily uranium is predom- 
inantly the 92U238 isotope contain- 
ing about one part in 140 of 9211238. 
As previously stated 9211238 can be 
broken down with the release of 
tremendous energy. However, when 
U238 is bombarded with neutrons 
it does not break down but pro- 
duces 92U239 plus gamma rays. 
92U239 transmutes into neptunium 
93Np239 with the emission of one 
electron, the half life of this process 
being -23 minutes. In turn 93Np239 
transmutes into plutonium, 94Pu239 
with the emission of one electron 
and gamma rays in a half life 
period of 2.3 days. Like U235, 
Pu239 is subject to fission when 
bombarded by neutrons. Also like 
U235 it releases about the same 
amount of energy. 

With this background of infor- 
mation it can easily be seen that 

if a substantial amount of either 
U235 or Pu239 could be obtained and 
could be caused to break down 
rapidly, an explosive action would 
result and that the energy release 
of 200 Mev would be equal to 23,000 
kwh per gram of substance ex- 
ploded, or about, 3.57x101° Btu/lb. 
Even if only 1/10 of 1 per cent of 
the energy were released before the 
bomb flew apart and the reaction 
stopped this would amount to 36 
million Btu per pound of substance. 
Assuming that the specific heat of 
the exploding material were 1/30 
that of water the temperature rise 
due to the transformation of that 
amount of energy into heating a 
pound of material would be one 
billion degrees F, an almost incon- 
ceivable temperature. 

Chain reaction 
The question that immediately 

arises in an engineer's mind is 
that if all these figures are true, 
how can there be any uranium left 
in the world. In other words, why 
hasn't all of it disintegrated long 
ago? This immediately brings up 
the question of chain reaction. If 
an ordinary combustible substance 
such as a piece of paper is ignited 
with a match, heat generated by 
the burning of the paper at any 
one spot is sufficient to ignite the 
paper all around that spot and so 
the process of combustion goes on 
until all of the paper has been 
burned. All of us, however, have 
had the experience of trying to 
light a fire in the fireplace using 
heavily coated magazine paper and 
have found that often after being 
started it would go out due to the 
large amount of non-combustible 
material present. 

It is the same way with uranium 
occurring in nature. The amount of 
fissionable material is so small a 
proportion of the entire quantity 
of uranium that a chain reaction 
cannot proceed and the neutrons 
produced by fission do not produce 
enough secondary fissions to keep 
the process going. In order to have 
a chain reaction it is necessary 
that the ratio of fissions produced 
secondarily to those produced pri- 
marily be greater than 1. If this 
ratio is less than 1 fission will die 
out. Now neutrons may be dissi- 
pated in four different ways: 

(1) They may escape out of the 
material entirely. 

(2) They may be captured by the 
uranium in a manner not pro- 
ducing fission. 

(3) They may be captured by im- 
purities. 

(4) They may cause fission. 
Naturally, whether a ratio or 

multiplication factor greater than 
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1, as mentioned above, can be 
maintained depends on the fre- 
quency of occurrence of these vari- 
ous means of dissipation of neu- 
trons. The escape ratio naturally 
depends on the relation between 
the surface of the active material 
and its volume and hence there is 
a critical size which will permit a 
chain reaction to exist and below 
which none can take place. 

Non -fission or so-called reso- 
nance capture of neutrons by ura- 
nium atoms generally occurs when 
neutrons have a speed higher than 
that for which fission capture oc- 
curs. Since fission itself produces 
high speed neutrons which are in- 
effective in causing further break- 
downs, they must be slowed down, 
but in slowing down they must 
pass through the middle speed 
range. In order to slow down the 
neutrons efficiently it is desirable 
to make them pass through a re- 
tarding or moderating material. 
This should have a low atomic 
weight because in elastic collisions 
the ratio of energy carried off by 
light and heavy particles is in- 
versely proportional to the masses 
involved. For this purpose carbon 
in the form of graphite has been 
used. 

Graphite pile 
It can be shown by calculation 

that the number of medium speed 
neutron collisions can be reduced 
more by having lumps of uranium 
separated by the graphite rather 
than by having an intimate homo- 
geneous mixture of uranium and 
graphite. Furthermore, since U238 

has a large capture cross-section 
for medium speed neutrons, pro- 
ducing U239 but not fission, it wastes 
neutrons, and it seems obvious that 
by separating U235 from U238 and 
discarding the latter, a chain re- 
action might be set in motion. 

In producing the atomic bomb 
both U235 and Pu239 were made so 
that no possibility of success might 
be overlooked. 

The PU239 manufacturing process 
at the Hanford Plant in Washing- 
ton* near the Columbia River em- 
bodies the principle of a controlled 
chain reaction occurring in a pile 
consisting of graphite interspersed 
with uranium. The first model of 
such a chain reaction pile was built 
in a rough spherical form some- 
what like a door knob. It consisted 
of graphite bricks built up in lay- 
ers, alternate ones of which con- 
tained lumps of uranium at the 
corners of squares. It had about 
12,400 lb. of metal altogether and 
for control purposes had ten slots 
passing completely through it. One 
row of bricks was arranged so that 
it could be pushed completely out 
of the pile. Control was obtained 
by rods of boron steel having a 
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high neutron absorbing capacity 
placed so that they could be pushed 
in and out of the control slots. A 
multiplication factor of 1.00uo was 
obtained with this pile and while 
at first it was operated at a power 
of 1/2 watt this was later increased 
to 200 watts, a limit caused by the 
danger of radiation of the radio- 
active substances to the street. 
(The pile was in the West stands 
of the University of Chicago sta- 
dium.) 

Since the production of one gram 
of plutonium per day results in the 
liberation of energy at the rate of 
500 to 1,500 kilowatts it is appar- 
ent that very expensive cooling fa- 
cilities would be required for large 
scale production. 

Pilot plant 
To facilitate study of problems in 

connection with handling of sub- 
stantial quantities at Hanford, a 
pilot plant was built at Clinton, 
Tennessee. Instead of having the 
uranium formed in lumps, in this 
case the pile consisted of a cube 
of graphite containing horizontal 
channels. Uranium in the form 
of metal cylinders protected by 
gas -tight casings of aluminum were 
placed in these channels and cool- 
ing air was forced through the 
channels. 

After the reaction has been go- 
ing on for a certain time the cans 
containing uranium are pushed out 
of the pile and chemical separa- 
tion of the plutonium proceeds. The 
means used to separate out the Pu 

General view of a cyclotron. The cast steel 
may be seen. Applied to "Calutron" use, the 

involved the phenomenon of co - 
precipitation, i.e., the precipitation 
of small concentrations of one ele- 
ment along with a carrier precipi- 
tate of some other element. 

0235 separation 
The success of the separation 

process at Hanford has exceeded 
all expectations and it is interest- 
ing to note that the process was 
developed from a knowledge of plu- 
tonium chemistry gleaned from less 
than a milligram of the material. 

As stated above, at the same time 
that work on plutonium was pro- 
gressing, investigations were car- 
ried on to determine a method of 
separating U235 from U23R. Two 
general methods of separation have 
been used, the electromagnetic 
method and the diffusion method. 
The electromagnetic method made 
use principally of what came to be 
called 'a "calutron" which name is 
a contraction of California Univer- 
sity's cyclotron. Briefly the prin- 
ciple of the calutron consisted of 
producing positive uranium ions, 
accelerating them into the field of 
a very powerful electromagnet 
which causes them to move in a 
circular path and collecting them 
after they have traversed a semi- 
circle. The separation between 
U235 and U238 depended on the fact 
that one of them having a slightly 
greater mass would move in a 
semi -circle of greater radius than 
the other. 

By placing suitable collectors at 
the termination points of these 

pole structure, field coils and magnetic gap 
gap is evacuated to permit movement of ions 
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semi -circles of different diameters, 
the separate isotopes could be 
caught. The ions were produced by 
shooting a beam of electrons 
through the vapor of a uranium 
salt and permitting the resulting 
ionized uranium particles to go 
through a slit and through an elec- 
tric field which accelerated them. 
It can readily be seen that ions 
coming out of the slit would ini- 
tially be moving in slightly differ- 
ent directions, the total dispersion 
angles depending on the width of 
the slit. All ions of equal mass, 
however, would move in semi- 
circles of the same diameter and 
therefore after completing a semi- 
circle they would re -converge so 
that the logical place to put the 
collector was at the re -conversion 
point. 

Cyclotron magnet 

This electromagnetic separation 
method immediately produced 
greater concentration than gaseous 
diffusion methods and work pro- 
gressed on it energetically. There 
was available at Berkeley a giant 
cyclotron magnet with a pole diam- 
eter of 184 in. and a gap of 72 in. 
which was to be the largest in 
existence. Its completion had been 
interruped because of the war and 
therefore it was available for dis- 
mantling and use in this electro- 
magnetic separation scheme. Much 
work resulted in a great increase in 
the beam strength of the ion. The 
width of the slit was increased to 
permit more ions to go through 
and magnetic focusing methods 
were used so that the dispersion 
would not be too great. 

On the basis of the Berkeley work 
a plant was built at the Clinton, 
Tennessee, site consisting of a 
number of units for this type of 
separation. 

Another interesting scheme of 
separation is based on introducing 
a low intensity radio frequency 
electric field which would cause the 
ions to bunch in their progress 
down a tube in a manner similar 
to that used for klystron high fre- 
quency oscillators. By applying a 
transverse focusing electric field 
with a radio frequency component 
synchronized with the arrival of 
the bunches, isotopes can be sepa- 
rated inasmuch as the bunches of 
ions of different mass travel with 
different velocities and therefore 
became separated. By this means 
Us3s ions can be deflected from 
the stream whereas the U235 ion 
bunches can come through and be 
selected. Although this scheme 
held great promise, work on it was 
discontinued to permit more atten- 
tion to be given to the calutron 
method. 

Of course, in the electromagnetic 

Close up of target and accelerating chamber of the Carnegie cyclotron. In using these for 
uranium isotope separation, a number of modifications had to be made. Main magnets were kept 

method of separation of the iso- 
topes, a balance had to be struck 
between the yield per stage and the 
purity obtained per stage. If the 
purity were run up, the yield of 
course went down, so that finally a 
large number of stages were built. 

Gaseous diffusion 
It was recognized early that if the 

raw materials could be enriched 
even by a slight amount, an enor- 
mous benefit would result. In or- 
der to do this a thermal diffusion 
plant for the separation of isotopes 
was constructed and its product 
was used as a feeder for the elec- 
tromagnetic separation plant. Ther- 
mal diffusion depends on the fact 
that if there were a temperature 
gradient in a mixed gas there 
would be a tendency for one type 
of molecule to concentrate in the 
cold region and the other in the 
hot region. 

In addition to the above a plant 
was built for gaseous diffusion at 
Charlotte, North Carolina. This 
was based on the principle that the 
rate of diffusion of a gas through 
an ideal porous barrier is inversely 
proportional to the square root of 
its molecular weight. Thus if a gas 
consisting of two isotopes starts to 
diffuse through a barrier into an 
evacuated vessel the light isotope 
diffuses more rapidly than the 
heavier. 

In conclusion, a word should be 
said about the production of the 
bomb itself. From what has gone 
before it is obvious that a certain 

minimum size was required for the 
reaction to proceed. This suggests 
a means of keeping the bomb inac- 
tive until the correct moment by 
keeping pieces of the reactive ma- 
terial separated from each other 
and bringing them together with 
great rapidity at the time of deto- 
nation. This could be accomplished 
by firing one of the portions of the 
bomb against the other portion to 
detonate the bomb. In addition 
the bomb would have to be en- 
closed in an envelope which re- 
flected many neutrons back into 
the reactive material and which 
would have a high inertia, thereby 
delaying the expansion of the re- 
active material inasmuch as fission 
takes place in 10-12 seconds. 

Air -borne Radio Station. 
Army communication units estab- 

lished radio contact with Manila 
only 45 minutes after American 
troops landed on Japanese soil. The 
contact was established by a high 
power station which had been built 
into twelve transport planes and 
flown to the Atsugi airfield with 
advance units. 

The station was constructed on 
42 hours' notice and was comprised 
of four three kw transmitters, five 
800 -watt transmitters, and four 
jeep -mounted control towers. Be- 
sides being used for Manila con- 
tact, the station was also set up 
as a navigational direction aid for 
approaching aircraft. 
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Thru the LABORATORY KEYHOLE 
Current Research that Forecasts Future Electronic Developments 

3000 MC OSCILLATOR-Certain financial interests are 
said to be negotiating with an inventor who has 
developed a means of producing 3000 me oscillation 
with an ordinary receiving tube. The scheme is sup- 
posed not to depend on the ordinarily limiting tube 
constants such as inter -electrode capacitance. 

CANDLELIGHT TELEVISION was actually demonstrated as 
a possibility of the new supersensitive video pickup 
-indicating that postwar television will no longer 
require studio intensities of hundreds of foot- 
candles. A visiting group saw a television scene il- 
luminated only by one candle! And the pickup was 
excellent. 

RETINA SENSITIVE TO UV-At Harvard biological lab, 
Dr. George Wald in experiments with persons whose 
eye lenses have been removed in cataract operations, 
finds that the human retina, freed of its lens filter, 
is highly sensitive to ultra violet or `black light." At 
365 millimicrons, this average sensitivity of lensless 
eyes is 1000 times normal. In fact, under black light 
which made the room Stygean-dark for normal eyes, 
60-70 year old patients read a test chart top to 
bottom. 

BRITISH STUDY FOLIAGE SHIELDING-Regarding recent 
articles on the subject of foliage shielding at tele- 
vision and FM frequencies, the British have recently 
completed some very thorough engineering measure- 
ments on the effect of leaves on UHF, continuing 
these studies up to centimeter waves. This informa- 
tion should be released for publication within six 
months. 

KRYPTON ONE -TENTH -WATT LAMPS, which have been 
developed in Westinghouse laboratories at Bloom- 
field, N. J., offer many new applications for pilot 
lamps, instrument boards, clock and dial illumina- 
tion. These little KR -110 volt fluorescent lamps, 
containing double spiral electrodes, glow with yel- 
low -green light at the maximum sensitivity of the 
human eye. They are rated at 3000 to 5000 hours' 
life, so that for many uses they will be burned con- 
tinuously. 

SOUND AT 30.000 FT.-The jet plane which flew from 
Dayton to New -York in an hour, was announced to 
have a speed of 550 miles per hour, nearly the "speed 
of sound". At 30,000 ft., the plane's usual height, 
sound has a speed of 680 miles per hour, compared 
with 750 miles per hour at sea level. 

PISCATORIAL ELECTRONICS-Laboratory tests underway 
indicate that elimination of bad odors from fish re- 
duction plants by drying the fish meal with heat 
from infra -red lamps may enable the plants to be 
more conveniently located for reception of raw ma- 
terial and shipment of finished product. Further- 
more, schools of fish can be located by means of 
under -water sound detectors instead of depending 
upon the sheen they cause in the water. Finally, 
Pacific Coast canneries are also experimenting with 
high -frequency cooking in glass jars. 

RED POINTS FOR LAB WORKERS-Dr. Irving Langmuir, 
who has just returned from a visit to Russian lab- 
oratories and research institutes, reports that Soviet 
scientists and laboratory workers are, as a matter 
of governmental policy, regularly rewarded with ex- 
tra ration allowances as well as money. Since such 
rationed goods, including food, furniture and cloth- 
ing are sold at pre-war prices, while unrationed 
goods carry a surtax as high as 99 per cent, money is 
of little importance in the present economy of the 
Muscovites. 

OLD CHINESE CUSTOM AIDS RADAR-In China for ages, 
prisoners have been restrained by simple woven 
sleeves placed on their arms. If they try to pull 
away, the woven sleeves are drawn tight and grip 
more firmly than ever. Later this idea was imported 
to America and used as a cable -grip for drawing 
cables into conduits. And now the Signal Corps has 
applied the pull -grip to removing radio and radar 
tubes from their sockets, when the pulling is hard. 
Several thousand Kellems grips have already been 
purchased for this purpose. - 

SIMPLICITY IN CHANGERS-New Erwood record -changer 
reported from Milwaukee to have only four moving 
parts. Finished laboratory models are now being ad- 
vanced to be made ready for production schedules 
running several thousand per day. 

NOTE: Please don't ask us for more details about any of the 
foregoing. We present here all the information we have. As 
soon as we get more about any of these situations, full details 
will be printed in Electronic Industries. Our editors run 
across many interesting tips, leads, and rumors, both well- 
founded and baseless. We thought you would be interested in 
hearing about them, even if we can't give all the details or 
vouch for their authenticity. Editors. 

CENTRALIZED LABORATORIES FOR BASIC RESEARCH 
Formerly it was the practice of large corporations to have research for their various departments and 

subsidiaries done in scattered local laboratories under the direction of each division. Now a change is taking 
place in the direction of having all basic scientific research concentrated in a principal research laboratory, 
while subsidiaries tackle only immediate product research. This newer policy is evident in GE's retention 
of basic electronic research at Schenectady, despite its plans for o great electronic center at Syracuse. Also, 
RCA's Princeton, N. J. laboratory layout, follows this principle, as will General Motor's new $20,000,000 
research center near Detroit. 

More and more, parent corporations will insist on keeping in their own hands all basic research of their 
fields. 
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PRACTICAL PROBLEMS OF 
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sawtooth at critical frequencies 
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By C. W. FRANKLIN. 
Cambridge Thermionic Corp., Cambridge, Mass 

A systematic approach to methods that will result in re- 
ducing differences under conditions otherwise standard 

In the manufacture of quartz crys- 
tal units as in all other branches of 
the electronic industry the impatient 
and exaggerated demands of the 
war years have forced development. 
Problems which defied theoretical 
solution have had to be tackled 
practically and have somehow been 

solved. Furthermore a vast amount 
of material has passed through criti- 
cal fingers and yielded up new 
knowledge. Thus we are now in a 

position to do many things that we 
could not have attempted before, 
and to advance even further in 

others. 

What remains to be done in the 
crystal field lies in the direction of 
the standardization of electrical 
and mechanical characteristics. 
Crystals of a given cut and fre- 
quency should not vary as much 
with respect to resistance, induct- 
ance, capacity, activity and fre- 
quency drift, as is commonly the 
case. Since tolerances and tech- 
nics in the matter of cutting, lap- 
ping, finishing and mounting are 
accurately prescribed, this diver- 
gence must proceed from some 
other source. 

It has been observed that in 
"thickness" crystals certain face di- 
mensions are extremely favorable 
to desirable behavior and certain 
others extremely adverse. Some 
sort of dimension control is, there- 
fore, called for. Unfortunately, 
there is as yet no complete body of 
information on the vital question of 
dimensioning. It is the purpose of 
this paper to offer a systematic ap- 
proach to the subject. 

Let me specify what is meant by 
dimensioning. Every crystal when 
finished has one dimension which 
is thought of as governing its fre- 
quency, which is determined as the 
ratio of a certain constant K (the 
frequency constant) and this di - 

K 
mension, i.e. f = -. If this were 

t 

literally the case then problems of 
dimensioning would not exist. It 
would merely be necessary to as- 
sign the determining dimension in 
such a way as to obtain the desired 
ratio, and the desired frequency 
would result. 

But it must be always kept in 
mind that, despite its usefulness in 
electric circuits, a piezo-crystal is 
primarily a vibrating solid. As such 
it is subject to the mathematical 
laws of elasticity in which boun- 
dary conditions are vital. Hence, a 
change in any one of its dimensions 
may well affect all its modes of vi- 
bration. Thus when we are con- 
cerned with the frequency of a 
plate in its thickness mode of vi- 
bration, we may not a priori as- 
sume that thickness alone is the 
determining factor: all of its di- 
mensions affect it. 

That this last statement is so 
may be readily verified: A thickness 
vibrating crystal (AT or BT) is sys- 
tematically altered by progressive 
reduction of its length (or width). 
Its frequency as read with a de- 
viator is recorded with successive 
values of the dimension under con- 
sideration. It is then seen that the 
frequency is seldom twice the 
same: That changes of .002 in. may 
be accompanied by changes of ±300 
cycles or more and that the over- 
all trend for substantial reduction 
in surface area is always a substan- 
tial increase in frequency. Thus 
the thickness which has been left 
unchanged throughout is not the 
unique determining factor. 

Mathematics is corroborated by 
practice in finding this phenom- 
enon to exist. Unfortunately math- 
ematics fails us at this point: It 
states the difficulty but does not 
offer the cure. The problem of the 
finite vibrating plate is incomplete- 
ly solved, and if our knowledge of 
its behavior is to be made more 
precise we must rely on experi- 
mental methods. From cumula- 
tive experimental data we must 
seek to discover what choice of 
crystal dimensions for a given cut 
leaves the mode of vibration in 
which we are interested at any time 
most immune to changes in the 
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CRYSTAL DIMEPSIOA'ING 
other modes. This is the problem 
of dimensioning. 

Theoretical approach 
As indicated, because of coupling 

with other modes the so-called fre- 
quency -constant is not constant 
but varies inversely with length/ 
thickness ratio. Bechmann* has 
developed a curve relating the 
thickness frequency -constant given 
in mm. for circular AT crystals to 
the diameter/thickness ratio. The 
accompaning curve (Fig. 1) gives 
such data for measurements in 
inches. The straight line in this 
diagram represents the thickness/ 
frequency constant, K = 65.4, for 
the same cut calculated mathemat- 
ically on the assumption of no 
coupling (infinite plate) from the 
elastic constants of quartz. 

On the assumption of uncoupled 
vibration, it is possible to calculate 
ideal frequency constants for the 
various other vibratory modes. A 
whole school of dimensioning is 
based on the frequency constants 
for these uncoupled modes. These 
constants determine a set of sec- 
ondary frequencies and their over- 
tones. If any one of these fre- 
quencies (or of its overtones) coin- 
cides with the frequency of the de- 
sired mode of crystal vibration, it 
is likely to cause bad or uncertain 
performance. If, therefore, dimen- 
sions for which this can occur are 
calculated and avoided by as wide 
a margin as possible, it is not un- 
reasonable to expect that good per- 
formance will result. 

In fact, if crystal modes of vibra- 
tion occurred simultaneously in 
their uncoupled form, this would 
be an infallible method of dimen- 
sioning. But, as we have stated, 
the finiteness of the plate intro- 
duces unpredictable interaction be- 
tween the various modes. The un- 
coupled modes with their predicted 
frequencies do not necessarily oc- 
cur. And even if a predicted fre- 
quency is present, we may not, 
without elaborate interferometric 
study, presume that it is due to a 
specified mode. Thus, although 
the theoretical approach to crystal 
dimensioning is valuable as a first 
approximation, it must still be sub- 
jected to experimental verificption. 

Nevertheless we may not decide 
that because it is difficult to pin 
down the laws of crystal behavior 
in terms of mathematical formulas 
and physical nomenclature, such 

=R. Bechman, Hochfrequenztechnik und 
Electroakustik, Band 59, Heft 4. 

laws do not exist. Crystal phe- 
nomena are consistent and recur- 
rent and may be studied accord- 
ingly. 

It is important to emphasize at 
this point that no analysis of crys- 
tal behavior can be fruitful unless 
the crystals under scrutiny and 
those to which we hope to apply 
our conclusions are kept within 
close tolerances of the same cutting 
angles. It is only under these cir- 
cumstances that we may state that 
crystals cut to the same dimen- 
sions, mounted in the same way 
and finished to the same frequency 
at room temperature give closely 
similar results. 

Frequency and activity 
Under government specification 

all crystals are called upon to pass 
certain continuous temperature 
change tests. Frequency and am- 
plitude of vibration, or "activity," 
(measured in terms of rectified 
grid current) are recorded over a 
range from -40 deg. C. to +70 deg. 
C. or greater. Under these tests 
crystals are acceptable if their ac- 
tivity stays in excess of a preas- 
signed minimum and their fre- 
quency drift lies within a preas- 
signed maximum. 

A satisfactory pair of activity and 
frequency curves for a BT crystal 
is given in Fig. 2. 

Frequency has it peak value at 
the mid -point of the temperature 
range and falls away parabolically 
on either side in a rather shallow 
curve; activity is high and smooth. 

Often, however, the recorded 
crystal makes no such showing but 
produces simultaneous irregularities 
in both curves. These irregularities 
are capable of diagnostic interpre- 
tation 

As it is, in particular, the correla- 
tion between curve irregularity and 
bad dimensioning that interests us, 
other sources of curve irregularity 
must be carefully eliminated. A 
crystal will give eccentric perform- 
ance if it is chipped, flawed, dirty 
or wet, if it is subjected to unfavor- 
able pressure, or if its air -gap is of 
the critical height given by inte- 
gral multiples of 

h (in inches) _ 
792 x V absolute temperature 

2 x frequency in cycles 
This is the height for which the 

air gap resonates at crystal fre- 
quency and may beat heavily 
against it and damp it. Since the 
numerator of the fraction increases 
steadily with temperature while 

-40°C 

s. 
ACTIVITY 

FREQUENCY DRIFT 

0' 
70% 

Fig. 5-Air gap unchanged, crystal unchanged. 
Note recurrance of instability near same 
frequency 

F.g. 6-(Above) Result obtained when elec- 
trodes and mounting are unchanged but one 
dimension is changed progressively 
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the denominator changes negligibly, 
we may expect this phenomeon to 

(Continued on page 146) 
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91/4 Modern radar set installed on shipboard. Plan position indicator tube is at center. This gives 

a radial picture of the surroundings of the set location. The sweep starts at the center of the 

CRO tube face and goes to the outer edge. As the antenna is turned in azimuth the sweep 

rotates synchronously. Echoes intensify the beam of the CRO tube. This creates a bright spot 

Western Electric early warning radar set which made the sound locator obsolete. This model 

was built of light magnesium and was 'mounted on a wheel truck for nobility and erection ease 

W Type SG radar displaying echoes on horizontal line (type A) (left) and radially )PPI) (right) 
while distance from left edge indicates distance from ship. Dial in center shows ship's heading, 

v 

Electrical echoes can be 

in either horizontal and 

Many types of radar sets have 
been used by the Army and Navy 
during the war and doubtless sev- 
eral types will find application in 
peace time. The word radar refers, 
not to a particular instrument, but 
to the general system of sending 
out hf pulses and measuring the 
direction from which an echo is re- 
ceived as well as the time interval 
between sending the pulse and re- 
ceiving the echo. Not only is it 
possible to reproduce the informa- 
tion obtained in a number of dif- 
ferent ways, but also various op- 
erating frequencies can be used for 
different purposes. For example, if 
the whole sky is to be searched for 
planes it would be foolish to use an 
extremely sharp and narrow beam 
possibly 1/2 deg. wide and enclosing 
a solid angle of only 6.28 x 10-5 
steradians since such a long period 
of sweeping would be needed to 
cover an appreciable area of the 
whole outdoors. Therefore, so- 
called early warning sets are made 
to operate at the reasonably low 
radar frequencies of 200 me and 
are supplied with large bedspring 
type antennas as shown on this 
page. These not only send out a 
beam of respectable width but also 
present a substantial collecting sur- 
face for the echo energy. On the 
other hand, when it is desired to 
pin -point a known target for gun- 

. Vertical lines in type A presentation are echoes 

true compass points and direction of antenna 

W Repeater for type SG radar. This can be 

located anywhere on the ship to give a PPI in- 
dication of objects surrounding the ship. The 

circles in the larger 'scope indicate distances. 
The smaller tube at the right presents an ex- 
panded view of a portion of the area scanned. 

Any portion can be chosen by turning orte knob 



NAVY RADAR 

shown on oscillograph tubes 
vertical or circular patterns 

fire ranging purposes a sharp accurate beam is 
highly desirable, giving accuracy greater than that 
of the dispersion of the shells themselves. Aside 
from the PPI presentation, CRO tubes can be used 
to show range only along a horizontal axis, or azimuth angle horizontally and elevation angle vertically. In some types of radar sets, notably the earlier ones showing only the range along the hori- zontal axis, the distance was marked right on the face of the tube by means of a calibrated scale. Later models contain a step or notch, part of the 
trace being displaced vertically by 
means of a do voltage impressed 
on the deflector plates at the proper 
instant of time in the transmission - 
echo reception cycle. The begin- 
ning of this step can be moved left 
or right by a hand knob until it 
corresponds to the echo pip of in- 
terest at the moment. Previous 
calibration permits the knob to 
actuate geared dials reading dis- 
tance accurately. Such a step is 
shown on the 'scope face on the op- 
posite page. Other schemes used 
are the inclusion of markers along 
the trace. These are pips formed 
by the discharge of condensers at 
accurately known time intervals in 
so called counter circuits. Usually 
several sets of markers are avail- 
able by turning a switch. These 
correspond to several sweep speeds 
permitting one instrumeráit to be 
used for either long or short range 
work. ií..:. :seiti 

4. Numerous antennas on thus fighting mast testify to the importance of radar. Two bedspirng types can be seen as well as a semicylindrical reflector. Below, early warning set used in Italy 
$' Range in yards can be read on dials below the 'ype A 'scope face at the right wütlle true and relative bearings show on an indicator above the right hand. Dr. R. M. Page at the right i; holding a rectifieir tube from an early XAF radar now honorably retired from the fleet 



ENGINEERING DETAILS 

Two of the most powerful short- 
wave broadcast stations in the 
world, strategically situated near 
the West Coast where coverage of 
the western Pacific area can be 
made more effective than from any 
other region of the continental 

By HUGO ROMANDER 
Federal Radio and Telephone Corp., Newark, N. J. 

Technical data and constructional features of fully 

modulated inverted amplifier operating at 6-22 me 

to Japan. Designed and equipped 
by the Federal Telephone and Ra- 
dio Corp. to meet specifications of 
the Office of War Information, 
these stations are part of the OWI 
program. 

The recently completed stations 

Fig. 2-General view of the left side of the 200 kw OWI international broadcast transmitter 

power amplifier showing arrangement of the copper pipes feeding excitation to the filaments 

United States, are now in opera- 
tion, carrying both morale broad- 
casts by the Armed Forces Radio 
Service to our troops in that thea- 
ter, as well as an intensive OWI 
campaign of psychological warfare 

are located at Delano, near Bakers- 
field, and at Dixon, near Sacra- 
mento, California. Construction of 
the building and installation of pri- 
mary power supply and audio 
equipment at Delano has been su- 

pervised by the Columbia Broad- 
casting System,* while the National 
Broadcasting Company has simi- 
larly participated in the construc- 
tion of the Dixon station. Federal 
Telephone and Radio Corp., asso- 
ciate of the International Tele- 
phone and Telegraph Corp., has 
supplied and installed, in addition 
to the 200 kilowatt amplifiers, the 
150 kilowatt modulators, and all as- 
sociated rectifier and power supply 
equipment, including the cooling - 
water circulation system. 

The design of the station trans- 
mitters presented many problems 
because of the fully -modulated 
200 -kilowatt carrier power specified 
for the allocated frequency range 
of from 6 to 22 megacycles. Though 
many of the components, includ- 
ing the power supplies, rectifiers 
and modulators, are somewhat con- 
ventional in design, the final radio - 
frequency power amplifier stage is 
rather unorthodox in that it util- 
izes a grounded -grid, push-pull 
amplifier with tuned input and 
output circuits. (Fig. 1) 

This circuit, which is sometimes 
referred to as an inverted amplifier, 
was selected because of the many 
advantages it offers in high power 
operation at these frequencies. 
With the use of power tubes capa- 
ble of providing the required power 
output in the conventional bal- 

*"OWI-CBS 200 Kw West Coast Transmit- 
ter," Robert N. De Hart, CBS, E I, April, 1945. 
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Fig. 1-Schematic diagram of the inverted power amplifier which supplies 200 kw, fully modulated, at frequencies between 6 and 22 me 
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OF OWI 200 KW UNITS 
anced amplifier and their unavoid- 
ably larger interelectrode capaci- 
tances, it becomes difficult to reso- 
nate the circuits to which the tubes 
are connected. Moreover, the grid - 
plate neutralizing capacitances 
would add to the tube capacitances 
and seriously limit the design of 
the output circuit inductance and 
considerably reduce the overall effi- 
ciency of the amplifier. 

These problems are more easily 
solved by the inverted amplifier 
through the screening effect of the 
grounded grids and the reduction 
of output circuit capacitances, as 
compared with those of the equiva- 
lent balanced amplifier. Neutral- 
izing condensers are entirely elim- 
inated and it becomes practical to 
use very large tubes at relatively 
high radio frequencies. 

In the inverted type of amplifier 
the excitation power is applied to 
the cathodes, instead of to the 
grids, which are held at ground 
potential. Therefore, the power de- 
veloped in the amplifier plate cir- 
cuit is in phase with the power 
developed in the driver, and as a 
result, in order to obtain full mod- 
ulation in radio telephone opera- 
tion, it is necessary to modulate the 
driver as well as the amplifier. 

Since the driver is effectively in 
series with the amplifier plate by 
means of the cathode -to -plate elec- 
tron stream, the power developed 
in the output tank circuit consists 
of the power delivered by the 

driver (except for any portion lost 
in the amplifier grid circuit) plus 
the power developed by the ampli- 
fier. Greater excitation energy is 
required, but there is no sacrifice 
in overall efficiency. 

Driving power for the 200 kilo- 
watt amplifier is provided by a 50 
kilowatt transmitter which was 
supplied from OWI stock. Since 
this unit was originally designed 
for operation into an antenna, pro- 
vision was made for adjusting the 
input circuit impedance of the 
larger amplifier to the normal load 
impedance for the 50 kilowatt unit, 
so that the output coupling facili- 
ties of the latter could be employed 

without alteration. As the driver 
must be modulated simultaneously 
and to the same degree as the 
power amplifier, its plate supply is 
obtained from the same modulated 
source as for the 200 kilowatt 
power amplifier. 

The power amplifier is mounted 
in a frame 22ÿZ ft. long, 6 ft. wide, 
and 6Y2 ft. high. Fig. 3 shows a 
view of the front panel from which 
all circuit adjustments are made 
with the exception of plate tank 
circuit capacitor switching. The 
two controls for the variable ca- 
pacitors in the input circuit are 
operated directly by means of 
handwheels, all other controls be - 

Fig. 4-(Above) Right side of rear section of power amplifier. Fill. -ment chokes, input circuit transmission lines and tuning capacitors are in 
upper section; plate inductance and antenna pick-up loop in lower section. Fig. 3-(Left) Front view. Fig. 6-The 1150 kw modulator 
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Fig. 5-Simplified schematic diagram of the modulator for the OWI 200 kw transmitter, which supplies 150 watts to completely modulate carrier 

ing operated by means of reversible 
two -speed motors, which are con- 
trolled, in turn, by switches mount- 
ed on the front panel. 

The power amplifier utilizes two 
Federal F -135-A water-cooled tri- 
odes. This tube is a recent devel- 
opment incorporating a thoriated- 
tungsten filament, and has been 
designed to minimize grid -lead in- 
ductance as well as plate -to -fila- 
ment capacitance. Principal char- 
acteristics of the F -135-A are as 
follows: 
Filament: Single phase 

Plate Dissipation 100 kw. 
Direct Interelectrode Capacitances: 

Grid -to -Plate 125 mmf. 
Grid -to -Filament 125 mmf. 
Plate -to -Filament 4 mmf. 

Overall Dimensions: 

Length 30 in. 
Diameter of Anode 6 in. 
Diameter of Glass 

Envelope 61/2 in. 
A pair of transformers, connected 

in open delta to the 230 -volt, three- 
phase supply, feed the filaments of 
the F -135-A tubes.. Motor -operated, 
air-cooled induction regulators con- 
trol the voltage at the transformer 
primaries and permit remote -con- 
trol adjustment of the filament 
voltage. Resistors in the primary 
power supply circuits limit the ini- 
tial current -surge to less than 1.5 
times normal current when power 
is first applied to the cold fila- 
ments. 

Since the rf excitation is applied 
directly to the filaments in the in- 
verted amplifier, it was necessary 

to design special rf chokes capable 
of carrying the 385 amperes of fila- 
ment heating current. Sections of 
copper tubing, about 20. in. long 
and with an outside diameter of 
approximately eight inches, were 
spiral -cut on a lathe to form a 
very rigid coil of copper bus 1 in. 
wide and 1/2 in. thick. Because of 
the low impedance of the input 
circuit, the few hundred ohms re- 
actance provided by these chokes 
is sufficient to prevent any appre- 
ciable power losses. 

Excitation energy is fed to the 
power amplifier filaments from the 
transmission lines leading from the 
50 kw driver by means of two par- 
allel copper pipes 18 in. apart and 
about 12 ft. long. Two variable 
capacitors, controlled by the hand - 
wheels on the front panel, are used 

Fig. 7-(Left) Right side view of the complete 150 kw modulator showing physical arrangement of various components. Fig. 8-(Right) Rear view 
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to tune the input circuit. One of 
these capacitors is fixed in posi- 
tion at the filament end, the other 
being mounted on a four -wheeled 
dolly and supporting contacts 
which permit connection to any 
point on the input circuit pipes 
mounted above. This entire as- 
sembly may be moved along the 
length of the pipes by a motor - 
driven stainless -steel belt, con- 
trolled by a switch on the front 
panel. 

Parallel copper pipes are also 
used for the plate -circuit induct- 
ance, which consists of two paral- 
lel pairs, each approximately 18 ft. 
in length. The inductance of one 
of these pairs is varied by means 
of a carriage -mounted shorting -bar 
which can be moved to any posi- 
tion along the length of the pipes 
by a stainless -steel belt, driven by 
a reversible motor, controlled from 
the 'front panel. The inductance of 
the other pair remains fixed, and 
provides for coupling to the an- 
tenna pick-up loop. The ends of 
this loop are pivoted so that it may 
be raised or lowered by a motor - 
driven worm which runs through a 
bracket supporting the loop. Thus 
the antenna coupling may be ad- 
justed by means of front panel 
switches which control the action 
of the motor -driven worm. The 
pipes forming the plate circuit in- 
ductance also serve to carry the 
cooling water to and from the 
tubes. 

Plate circuit capacitance is pro- 
vided by fixed 100 mmf vacuum 
capacitors, specially designed and 
manufactured by Federal, which 
are switched in and out of the out- 
put tank circuit as required. These 
capacitors incorporate a small fila- 
ment which may be heated occa- 
sionally to assure a high degree of 
vacuum. 

The position of the variable ca- 
pacitor along the input line, the 
position of the plate tuning car- 
riage, and that of the antenna 
pick-up loop, are indicated by 
counters on the front panel, cou- 
pled by means of selsyn motors to 
their respective driving mechan- 
isms. These motor -driven tuning 
facilities permit adjustment of the 
power amplifier in less than five 
minutes to any frequency in the 
transmitters' range of 6 to 22 
megacycles. 

A special carrier cut-off device 
protects against damage due to 
flash -over in the radio frequency 
circuits and antenna system by 
causing a momentary interruption 
of the carrier if the average level 
rises or falls more than a few per 
cent from a predetermined value. 
Breakdown in any rf circuit thus 
will momentarily disable a low 
power stage, and if the ensuing in - 
ELECTRONIC INDUSTRIES October, 1945 

Fig,. 9z-Front view and control panel arrangement of the audio amplifier for the transmitter 

Fig. 10-View inside the rectifier rack capable of supplying 300 kw of power, showing one bank 
of seven Federal F -857A mercury-vapor rectifying tubes, one kept hot for emergency substitution 

terruption of excitation to higher 
power stages fails to clear up the 
fault, the cut-off apparatus will 
continue to re -cycle until the oper- 
ator shuts down the equipment. 

The audio frequency equipment 
is divided into a low power unit, an 

intermediate amplifier unit, and 
the modulator unit. Push-pull cir- 
cuits are used throughout, satisfac- 
tory harmonic suppression and 
good stability being obtained with 
three separate negative feedback 

(Continued on page 158) 
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ENGINEERING BRITISH 
Technical features of Americanized design for combined 
mobile transmitter -receiver developed for military liaison 

The very nature of modern war- 
fare necessitates the use of large 
quantities of portable communica- 
tion equipment. Of all such equip - 
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ment probably the most important 
was a medium range battery -oper- 
ated radio communication set, 
light and simple enough to be car- 
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ried and operated by one man. This 
was one of hundreds of items which 
American industry produced and 
supplied to our British ally. 

In 1940 the British had designed 
and made such a set known as 
Wireless Set No. 18 or, for short, 
B18. So great was the pressure on 
the electronic industry in Britain 
at that time that insufficient quan- 
tities were forthcoming, and it was 
decided to supplement British pro- 
duction by having a similar set 
manufactured here. Several of 
these B18 sets were sent to this 
country to serve as a background 
for developing the American coun- 
terpart. 

Frequency varies 
The requirement for the new set 

was that it should conform both in 
physical dimensions and weight to 
the B18 and that its electrical per- 
formance should be the best ob- 
tainable, but in any case not worse 
than the B18. 

Extensive tests and measure- 
ments, part of which were made 
by the Emerson Radio and Phono- 
graph Corp. Laboratories, served as 
the nucleus for the final specifica- 
tion of the British Wireless Set No. 
48 or, for short, B48, now in use 
by the British Armies. 

The B48 set consists of a trans- 
mitter and receiver complete with 
all accessories required for both 
phone or cw operation. It is in- 
tended primarily for short-range 
communication between infantry 
units. It may be used as a fixed 
ground station working in the 
open, or from cover or as a man - 
carried pack set for working on the 
move. It also works from either 
stationary or moving vehicles. For 
mobile operation the set is fed from 
a compact self-contained "battle 
battery." For fixed station work, 
it can be operated from its heavy 
duty battery pack or from a spe- 
cial light -weight, hand -cranked 
generator, which was developed by 
Emerson. This generator complete, 

Fig. 3-(Upper) Graph of receiver sensitivity, 
and power output of transmitter when battery 
operated 
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Fig. 4-Chart of the overall selectivity of 
receiver 
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B8 WALHIE TALKIES 
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Fig. 2-Schematic wiring diagram of the receiver portion of the British model B48 Walkie Talkie set, either battery or generator operated 

including legs, seat, filter enclosed 
in the generator housing, and volt- 
age regulator weighs approximate- 
ly 19 lb. 

Antenna equipment 
The transmitter - receiver, sec- 

tional rod antenna and battle bat- 
tery pack are all contained in one 
case, fitted with straps so it can 
be carried on a man's back. When 
used with batteries, the set may be 
operated by one man, and by two 
men when used with the hand 
generator. 

MSuLATOR 

Tube 
Function Type Ef If Eb Ecz Ecl lb Ic2 Gm Rp u 

RF Amp. & 
IF Amp. .. 1LN5 1.4 .050 120 60 0 .95 .18 650 2 Meg. 
Converter. 1LA6 1.4 .050 90 45 0 .55 .6 250 .75 Meg. 
Detector 
Audio Amp.. 1 LD5 1.4 .050 120 - -2.0 2.6 - 945 17,800 17 

Audio Amp. 
Master Osc. 1 A5GT 1.4 .050 90 90 -4.5 4.0 .8 850 .3 Meg. 
Modulator 
Crystal 
Osc....... 1 LD5 1.4 .050 150 90 -4.5 3.0 .9 - - 
Power Amp. 1299 2.8 .110 150 150 -8.0 19.0 3.2 3000 - 

Fig. 1-Line-up and characteristics of tubes used in the B48 transmitter and receiver 

Top and bottom views of the receiver chassis showing location and arrangement of components 
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Fig. 6-Schematic wiring diagram of the transmitter of the British B48 Walkie Talkie, officially designated as the "Sender" 

The sectional antenna is made 
up of eleven ' sections of painted 
steel tubing. For short-range work, 
as few as one or two sections can 
be used. For long-range work, all 
eleven sections may be used. When 
not in use, the sections are stowed 
in a rack on each side of the case. 

The antenna is erected on the 
side of the case in a pivoted spring 
loaded socket which allows it to 
be vertical regardless of the oper- 
ator's position. Provision is made 
for locking the antenna's position 
at any desired point in the arc of 
rotation by means of a screw and a 
captive knurled knob. This spring 
loaded Emerson originated antenna 
is also used by the Navy on one of 

their man -borne communication 
sets. 

The British Royal Corps of Sig- 
nals also requires that its equip- 
ment operate with a ground an- 
tenna-a 25 -ft. length of wire. This 
antenna can be laid out on the 
ground or can be thrown over a 
bush or low tree to increase the 
range of the set. Exceptional im- 
provements in signal-to-noise ratio 
are sometimes obtained with this 
arrangement. Typical service ranges 
are: 
Antenna Type Phone Range CW Range 

Miles Miles 
10 ft. rod 5 10 
6 ft. rod 2-5 4-10 

Ground Aerial 1-3 2-6 

The front of the ribbed steel case 
in which the set is housed is closed 
by hinged metal flaps and a canvas 
hood. This hood provides protec- 
tion against bad weather condi- 
tions. The battle battery is housed 
in the hinged bottom pan of the 
case. The transmitter slides into 
the lower section of the case 
proper, and the receiver into the 
upper, each being held in position 
by captive thumb screws. The chas- 
sis may be removed for inspection 
or maintenance. The microphone, 
head phones, key and 25 -ft. wire 
are carried in a bag slung over the 
operator's shoulder. 

One of the first problems which 
arose during the designing of the 

6 
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Fig. 7-( Left) Graph of percentage of distortion vs. modulation 
percentage of B48 transmitter. Fig. 5-Overall receiver fidelity 
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B48 was the selection of tubes 
equivalent to those used by the 
British. Because the B48 equip- 
ment must be operated from the 
same battery supply as the B18, 
this selection was not easy. After 
a careful survey of all the battery 
operated tubes, the complement 
shown in Figure 1 was selected. 

The B18 set used a common an- 
tenna coil for both the receiver in- 
put and transmitter power ampli- 
fier tank circuit. The coil and tun- 
ing condenser were mounted in the 
transmitter. While this method 
was economical, eliminating the 
need for a receiver antenna coil, it 
resulted in a serious reduction in 
performance. There was consider- 
able loss of transmitter power out- 
put in the long lead which con- 
nected the receiver rf amplifier 
grid to the antenna coil. In certain 
circumstances when using the re- 
ceiver, two tuning controls had to 
be manipulated, the main tuning 
control in the receiver panel, and 
the antenna tuning control on the transmitter panel. These disad- 
vantages are eliminated in the B48. 

Single tuning control receiver 
operation was achieved by using a 
separate receiver antenna coil in 
a conventional three -gang super- 
heterodyne arrangement. Power 
losses were reduced by means of a newly -designed antenna switching 
relay located in the transmitter, 
which disconnected the lead to the 
receiver when the transmitter was 
operated. 

Relay specs 
The relay specifications present- 

ed many problems. It would have 
to use very little current to ener- 
gize the field coil of the relay. It 
was necessary to be sure that the 
contacts would not be intermittent 
when the set was bounced or 
shaken. Since the rf output power 
of the transmitter is so limited, 
and the antenna is in the relay 
circuit, the relay had to be of a low 
loss, low capacity type. Special 
Mycalex insulation was worked out 
and found to be very satisfactory. 

The B18 employed grid modula- 
tion which had one advantage in 
that no additional tubes were nec- 
essary. The microphone voltage 
was stepped up in an audio trans- 
former and applied directly to the 
power amplifier grid. In the B48 
screen grid modulation was em- 
ployed, a form of modulation for 
which the 1299 tube is admirably 
suited. The modulator tube select- 
ed with a 1LD5 operating as an 
audio power amplifier with 150 
volts on both screen and plate, and 
with the control grid biased at -3 
volts. Laboratory tests showed that 
life of tube would be satisfactory 
as operated. 
ELECTRONIC INDUSTRIES October, 1945 
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Fig. 8-(Above) Relative fidelity of the modulation system. Fig. 9-Simplified wiring 
diagram of the crystal controlled calibrator used in checking frequency of the transmitter 

Using negative feedback, almost to modulate the transmitter 100 
0.1 watt of audio power was ob- per cent. No increase in filament 
tained. This is more than enough current was necessary because the 

Here are shown all the various components in the B48 transmitter -receiver, as supplied to 
the British Army for operation on batteries. Equipment may also be hand -generator operated 
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View of the control panel of the 
B48 receiver -transmitter radio 

1LD5 filament was merely substi- 
tuted for the series resistor re- 
quired »for the 1.5 -volt master os- 
cillator filament operating from the 
3 -volt filament supply. The 3 ma 
of B current needed for the modu- 
lator was more than made up for 
by the reduction in total current 
resulting from the increased effi- 
ciency of the rf power amplifier. 

The selection of the 1LD5 as 
modulator was dictated for rea- 
sons other than its power output, 
for if this were the only require- 
ment the 1A5GT already used as 
master oscillator may have been 
much more suitable. The 1LD5 was 
selected because it was the only 
tube which delivered the necessary 
power output, and also contained 
a diode. The diode was needed for 
the antenna current indicator. A 
feature of the B18 set which per- 
mitted the operator to select the 
best tap on the power amplifier 
tank coil, for maximum power 
transfer into the antenna, was a 
dry disc rectifier connected to the 
transmitter output in series with 
a microammeter. In the B48 the 

The equipment from both sides show- 
ing battery pack and antenna mounting 

diode is connected to a special 
transformer to the transmitter out- 
put in series with a microammeter. 
It was necessary to use a diode be- 
cause American manufacturers of 
dry disk rectifiers would not furnish 
a disk rectifier to operate at radio 
frequency. 

Superheterodyne receiver 
The receiver is a superhetero- 

dyne tuning the range of 6 to 9 

megacycles (Fig. 2). A stage of trf 
amplification insures good image 
rejection and high sensitivity with 
low noise. This is followed by a 
conventional pentagrid converter. 
The oscillator section is tempera- 
ture stabilized by a small negative 
coefficient ceramic condenser. A 
single high gain stage of 455 kc if 
amplification is used. The two 
double tuned if transformers pro- 
vide sufficient selectivity easily to 
meet the specifications. 

A conventional diode, second de- 
tector is used. A 454 kc oscillator 
for cw reception is also provided. 
Since the cw oscillator tube is con - 
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Top view of receiver unit as 

arranged for alignment procedure 

tained in tlfe same tube envelope as 
the diode second detector, no ex- 
ternal injection is required. Open- 
ing or closing a switch in series 
with the cw oscillator plate supply 
gives phone or cw operation as de- 
sired. 

AVC voltage is developed from a 
separate diode coupled to the pri- 
mary side of the second if trans- 
former. This gives much better 
AVC than obtained from the sec- 
ondary because the AVC action 
takes control over a broader band 
and is of greater intensity. 

Two stages of audio amplifica- 
tion are used, to insure adequate 
audio volume, even at low percent- 
ages of modulation. Two output 
impedances are provided for either 
the high impedance American 
'phones, or the low impedance Brit- 
ish type. Automatic impedance se- 
lection is accomplished in the 
phone jack by taking advantage of 
the difference in phone plug 
lengths used with American and 
British phones. 

A group of measurements made 
(Continued on page 130) 

Top and bottom views of the transmitter chassis of the 848 Walkie-Talkie showing the 
general lay-out and identifying the various components in this portion of the equipment 
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Mobile 
TELE 

Control 
Something new in the realm of 

portable television control and 
monitoring equipment is Klaus 
Landsburg's "Telemobile." Lands - 
burg is director of Paramount's 
television station W6XYZ, Holly- 
wood, California. 

The Telemobile combines all the 
control equipment necessary to 
operate two cameras, including 
synchronizing pulse generator, 
sweep signal generator, and moni- 
toring units. 
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TUBES ON THE JOB 
Grain Size Grading 

To grade speedily metallic pow- 
ders used by numerous industries 
in making pressed and molded 
parts Dr. P. F. Kalischer, Westing- 
house research metallurgist, has 
developed a sorting machine that 
employs a glass tube, a photocell 
and light bulb and a milliammeter. 

One gram of the specimen is 
mixed with 1/10th litre of acetone 
and a wetting agent. This mixture 
in a glass tube is mounted between 
photocell and light source. As the 
particles settle, more light passes 
through the glass tube to the pho- 
tocell. By reading the milliamme- 
ter at regular intervals a plot is 
obtained showing the rate of clear- 
ing. This is compared with cali- 
brations from known sizes. 

Navy Electronic 
Applications Multiply 

As an index of the growth in 
importance of electronic applica- 
tions in our fleet, an interesting 
comparison recently came to light 
of the personnel engaged in plan- 
ning the design, procurement, pro- 
duction, distribution, installation 
and maintenance of electronic 
equipment in the current war and 
in World War I. 

At the time of the World War I 
armistice, the total staff of the 
then Radio Division which was es- 
tablished in 1910 numbered 75 of- 
ficers and 25 civilians. As of April 
1, 1945, the staff of the Electronics 
Division now under the direction 
of Captain J. R. Dow USN, has 
grown to 1160, composed of 459 of- 
ficers, 487 civiilans and 214 Waves. 
Just prior to December 7, 1941, the 
total division personnel number 
was 107. In other words, the pres- 
ent personnel is sixteen times as 
large as the World War I group, 
and over eleven times as large as 
the personnel in the period just 
before our entry into the war in 
1941. 

Electronic Egg Sterilizer 
An electronic method of steriliz- 

ing eggs is under development at 
the Agriculture Experiment station 
of the University of California at 
Davis, Calif. University scientists 
claim that the new method will 
successfully kill all interior germs 
and foreign egg growth along with 
bacteria growth on the egg shell 
after but ten seconds exposure. The 

process will cook the egg hard in 
nine minutees. 

The process is expected to give 
eggs a better keeping quality and 
a higher texture quality for home 
use in that a stronger albumen 
coating is produced. 

SUPER RADAR TUBE 

It was a special radar tube, like this, de- 
signed and produced by Westinghouse, that 
was used in the radar set at Pearl Harbor 
which gave warning of the approach of the 
Japs in December of '41 

Speeds as high as 300 welds a second on .32 
in. aluminum sheet are being made in produc- 
tion on this new type roll welding equipment 

Electronic Output 
Within a space of three years 

the electronic industry has grown 
to a point where it now exceeds 
pre-war production of automobiles 
and automobile equipment, points 
out the Business and Industry 
Committee for Bretton Woods, a 
nationwide committee formed to 
interpret and advance the Bretton 
Woods Agreements. From 1939 to 
1941, the report continues, the elec- 
tronic output was valued at ap- 
proximately $300 million. By 1942, 
a volume of $1.5 billion had been 
reached, only to be more than 
doubled in the following years. The 
output just before recent military 
cut-backs was more than $4.6 
billion. 

Roll Spot Welder 
Speeds as high as 300 welds per 

minute on .32 in, aluminum sheets 
are being obtained at the New Ken- 
sington plant of Aluminum Co. of 
America on this Federal welder. The 
Westinghouse electronic controls 
charge as many as 84-120 mfd ca- 
pacitors (10080 mfd) from 1500 to 
3000 volts with a peak demand of 
100 kva on a three phase system. 
Each time this charge is "dumped" 
into the welder transformer, a weld 
is formed. The electronic controls 
for the capacitor discharge system 
assure the right amount of current 
for consistent welding results 
whether .032 in. sheet or .187 in. 
sheet is being put through the 
welder. 
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No Bubble-No Trouble! 
Marion Electrical Instrument Co., 

Manchester, N. H., has developed a 
new production vacuum checking 
apparatus - used to ascertain the 
perfect sealing of glass -to -metal 
21/2 and 31/2 in. hermetically sealed 
indicating instruments. After the 
instruments have been sealed they 
are submerged in glass jars which 
are partially filled with alcohol. A 
vacuum of 25 in. is drawn and 
checkers watch for air bubbles 
which would indicate imperfect 
sealing. Spot checks for a period 
of four hours are made in a 29 
in. vacuum. 

Detectors Into Friskers 
Returning GI Joes insist on 

bringing back in their luggage 
amazing relics in the form of live 
grenades and bombs, pistols and 
swords. As an aid to detection of 
such metal contraband before em- 
barkation, all GI packs are now 
gone over with electronic "friskers," 
readapted from the electronic mine- 
locaters which played such a part 
at the front. And the mine beaters 
themselves were originally adapted 
from friskers used by FBI and 
police departments. 

Underground Speakers 
To obtain better sound distribu- 

tion in large areas such as a sta- 
dium, loud speakers are being in- 
stalled in concrete sub -surface 
mountings by German engineers. 
Advantages claimed by this scheme 
are infinite baffle area and more 
uniform sound distribution as well 
as lower costs than other types of 
installation. 
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HIGH VOLTAGE SPHERES OF INFLUENCE 

This "sphere -gap view" shows a part of the new pilot -lab test panel in the Mount Vernon plant 
of North American Philips Co., where medical and industrial X-ray units are put through their 
paces. The sphere gap serves as a means of gaging the extremely high voltages used in part 
of the test routine 

WIRED MUSIC INVADES THE GROCETERIA 

Mrs. Joe Shopper walks into a 
food market, undecided whether to 
buy a can of salmon or a can of 
spamola for Joe's dinner. A dulcet 
voice in the offing warbles "The 
Fisherman's Song" and winds up 
with a commercial extolling the vi- 
tamins and calories lurking in the 
gizzards of the denizens of the 
deep. So Mrs. Joe buys a can of 
salmon. 

This and other economic possi- 
bilities are latent in the surge of 
telephoned music which is exciting 
the moguls of mechanical melody 
in these parts. The idea is to pipe 
musical entertainment, judiciously 
mixed with commercial plugs, into 
markets, department stores: fac- 
tories and other places where po- 
tential customers are wont to gath- 
er. Entertainment service, accom- 
panied by plugs, is furnished free 
of charge, with the advertising 
sponsors footing the bills, as in 
radio. 

Survey is under way in the Los 
Angeles area to feel out local mer- 
chants and manufacturers. As an 
example, the surveyors point with 
pride to the results in the Oakland, 
Calif., district, where approximately 

50 chow markets are wired for en- 
tertainment combined with eco- 

nomic suggestions to housewives 
who are wavering between pickles 
and salad dressing. 

Riveters' rhapsody 
Several mechanical music units 

have been set up in defense plants, 
where the workers are given injec- 
tions of melody every couple of 
hours to avert factory fatigue. 
Swank dress shops in Beverly Hills 
have adopted tuneful suasion, via 
platters, to attune the buyer to a 
$250 symphony in blue or mauve. 
Doctors' offices are being probed 
with the idea of installing wired 
music to fortify the patient against 
the rigors of the medico's drill or 
bill. Home installations are imprac- 
ticable at present and will be for 
some time to come, with the tele- 
phone company controlling the 
wires. 

Top company at the moment in 
this field is Muzak, with others 
breaking in. World Broadcasting 
and Transcriptions, parent com- 
pany for Decca, and several other 
outfits are reported contemplating 
commercial as well as entertain- 
ment accounts, via wire, reports the 
publication "Variety." 
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SURVEY of WIDE RCADIN/; 

Tester for Plastic Windows 
J. McG. Sowerby and W. H. Walton (Journal 
of Scientific Instruments, London, April, 1945) 

The instrument was designed for 
use in the factory or industrial test 
room for the "pass -reject" testing 
of the optical distortion of small, 
transparent, domed windows mold- 
ed from thin plastic sheets. The 
optical system (see figure) is so de- 
signed that the small central light 
stop cemented to the upper surface 
of the collecting lens intercepts all 
the light when the rays are sharply 
focussed. 

The insertion of a perfect plastic 
window causes no appreciable de- 
flection of the light beam as the 
rays are everywhere nearly normal 
to the surface. Thus the focus of 
the light on the stop is not im- 
paired. A faulty window, whether 
the fault consists of non -uniform 
thickness or slight scratching, de- 
flects the rays and the light beam 
is no longer completely intercepted 
by the stop. The deflected or scat- 
tered light is collected by the col- 
lector lens and is brought to a fo - 

Electronic news in the world's press. Review of engineer- 
ing, scientific and industrial journals, here and abroad 

cus on the cathode of the photocell. 
The amount of light reaching the 
photocell is therefore a measure of 
the optical distortion of the win- 
dow; faults which merely reduce 
the visual brightness can not be 
detected. 

Constructional details of the op- 
tical arrangement are given. Par- 
ticular care must be taken to main- 
tain correct alignment of all op- 
tical elements. 

Trigger and amplifier 
The two pentodes V. and V. form 

a trigger circuit having two stable 
states; they are controlled by the 
photocell current. Assume no pho- 
tocell current and the slider of R,2 
at the potential of the negative 
voltage supply. Then the grid of 
V. is positive with respect to the 
grid of V. by the voltage drop across 
tube V. (about 100 volts) and this 
voltage appears across R4 since the 
common cathode potential rises just 
above that of the more positive 
control grid. V2 is therefore cut off 
and its control grid current is very 
low. 

Pass -reject tester for small plastic windows consisting 
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As the photcell is illuminated in- 
creasingly, the grid potential of 
V. approaches that of V3, as soon as 
V2 passes appreciable current V3's 
screen voltage falls and V2's rises. 
This is clearly a cumulative action 
so that V. cuts off and the current 
through R, is suddenly switched 
from V3 to V. with consequent large 
voltage changes across the plate 
resistors. V2 is left working ap- 
proximately as a cathode follower 
so that a high grid leak is permis - 
sable and control is retained. When 
the illumination on the cell de- 
creases and the potential of V2's 
grid again approaches and falls be- 
low that the V3, the trigger action 
is reversed. 

The circuit is designed for com- 
paratively low power input and is 
therefore especially suitable for di- 
rect operation from a photocell. 
The sensitivity can be adjusted by 
varying the slider of R. which con- 
trols the photocell current required 
to operate the trigger. 

When the trigger operates, the 
large voltage change at the plate 
of V. is amplified in the first sec - 

of optical system, photocell, trigger circuit, amplifier and indicator lamp 
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tion of V. and applied to the grid 
of the second section of V. biasing 
it beyond cut-off. Previously this 
tube section was carrying current 
and the voltage across its cathode - 
plate space was considerably below 
the running voltage of the neon 
tube V7 which was therefore extin- 
guished. With the current through 
the second section of V. cut off, the 
voltage across VT is increased and 
its light indicates a failed window. 

Spurious indications of bad win- 
dows due to operation of the trigger 
by the flanges of the windows while 
they are being placed in position 
on the instrument are prevented 
by the switch S. It grounds the 
grid of the first section of V., V7 is 
lighted. Upon depression of switch 
S when the window has been cor- 
rectly positioned, V7 extinguishes 
if the window is acceptable and re- 
mains alight when it should be re- 
jected. 

Plug terminals P. and P2 were 
taken out across R. so that on re- 
moval of V3's heater supply, V. be- 
haves as a linear current amplifier 
allowing the changes in photocell 
current to be indicated indirectly 
on a high resistance voltmeter ap- 
plied across P. and P2. 

Electron Trajectories 
in a Plane Diode 
Leon Brillouin (Electrical Communication, Vol. 
22, No. 3) 

The following theorem regarding 
electron trajectories is proved: In 
a plane diode with hot cathode and 
space charge operated under arbi- 
trary voltage variation as a func- 
tion of time, electron trajectories, 
never cross each other provided 
electronic emission on the cathode 
is continuous and the current does 
not become negative. Conditions 
for negative current are also con- 
sidered. This theorem was based 
on some of the equations derived 
in a previous article "Transit Time 
and Space -Charge in a Plane Di- 
ode" (Electrical Communication, 
Vol. 22, No. 2) by the same author. 

AC Amplifier and 
Voltmeter 
L. C. Roess (Review of Scientific Instruments, 
July, 1945) 

It is intended to measure the 
output of a rapid -response thermo- 
couple in an infra -red spectro- 
graph the incident radiation being 
interrupted at frequencies between 
1 and 5 cycles. The low frequency 
amplifier and voltmeter designed 
for this purpose and capable of de- 
tecting 5.10-10 volt is described. The 
amplifier is sharply tuned to the 
interruption frequency and is re - 
ELECTRONIC INDUSTRIES October, 1945 

Band widths at center frequency of 4.66 cycles 
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Fig. 1.-Circuit for measuring thermocouple output. Second push-pull stage incorporates two 
twin -T resistance -capacitance networks prodding negative feedback to effect sharp tuning 

quired to have a very low inherent 
noise level below the thermal noise 
of the thermocouple resistance. 

Amplifier 
Careful selection from a large 

number of tubes will yield a few 
having an inherent noise level of 
5.10-8 volt referred to the grid; such 
a tube was used in the first ampli- 
fier stage. The thermal noise volt- 
agés of low resistance thermo- 
couples are of the order of 2.10-10 
to 2.10-9 volt which is much less 
than the noise of the first tube, in- 
dicating the use of a carefully de- 
signed input transformer if maxi- 
mum sensitivity is to be attained. 

In order to balance out any ef- 
fects of fluctuations in the plate 
and screen supply potentials, the 
main amplifier following the first 
stage is connected in push-pull. 
This connection also permits the 
use of an unbypassed common 
cathode resistor in each stage in- 
troducing an appreciable amount 
of negative feedback. No loss of 
gain of the out -of -phase signal 
voltage results from its use, but a 
considerable loss of gain does occur 
for all voltages, such as plate sup- 
ply voltage fluctuations, which 
reach both grids of a given stage in 
phase. The presence of the cath- 
ode resistor tends to equalize any 
unbalance in signal voltages at the 
grids of the individual tubes of 
each push-pull stage. This behavior 
makes it possible to feed the out- 
put of the first stage, which is 

single -ended, to the push-pull main 
amplifier without introducing a 
special phase inverter stage. 

The two twin -T resistance -ca- 
pacity networks connected to pro- 
vide negative feedback from the 
plates to the grids of the second 
stage of the main amplifier, pro- 
duce an effect equivalent to the in- 
troduction of sharply tuned reso- 
nant circuits. The amount of neg- 
ative feedback increases rapidly 
from zero to a large value as the 
frequency is changed from the cen- 
ter or resonant frequency so that 
the grid to plate gain is reduced 
from about 350 at this frequency to 
about unity for frequencies some- 
what larger or smaller. The sharp- 
ness of tuning depends upon the 
gain available between the points 
across which the feedback network 
is connected. Various experimental 
results for different positions of 
switch S. are given in the table at 
the top left-hand corner of figure 
1. 

By means of switch Si it is pos- 
sible to tune the amplifier to 1.2,2.4, 
or 4.8 cycles. Amplification at high- 
er frequencies, particularly at 60 
cycles, is reduced by the resistance - 
capacitance networks shunted 
across the plate circuits of the first 
two amplifier stages. 

The 12SN7-GT output tubes were 
chosen because they have the high 
mutual conductance necessary to 
couple the output of a voltage am- 
plifier to a low impedance galva- 
nometer. The entire swing of the 

(Continued on page 166) 
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AIRLOOI' 75 

ANTENNA 150 

A new development in loop 
antennas for broadcast receiving 
sets combines high performance 
with low cost mass production and 
good physical appearance. This 
loop, a photo of which is shown in 
Fig. 1 is made of sheet copper on 
a punch press machine at rates far 
exceeding anything possible through 
wire -winding technic. The manu- 
facturer* claims that thirty com- 
plete units can be made per minute, 
not only formed with terminals but 
attached to the back which forms a 
complete part of the radio receiver. 

Sheet copper is fed into the press 
along with the material which is 
to be used as the back for the re- 
ceiver or to hold the loop. The die 
on the press shears the copper 
sheet into a pattern which forms a 
continuous spiral from the outer 
edge around to the innermost end. 
The die having a "V" shape forces 
the copper ribbon which is sheared 
from the sheet into an inverted 
"V" cross-section as shown in 
Fig. 2. 

At the same time the copper is 
sheared into this "V" cross-section 
it produces the necessary spacing 
between adjacent turns in the loop 
and acts to lock the loop to the 
backing material. In the locking 
of the sheared copper strip to the 
backing material, no additional ce- 
ment or binding is necessary. 

The loop illustrated in Fig. 1, has 
34 turns and an inductance of 166 
microhenries. The quality or Q of 
this loop over the broadcast band 
is given by the curve in Fig. 3. 
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Fig. 3-Q characteristic for isolated loop in Fig. 1 over broadcast band range 

The maximum area of the square 
"Airloop" is more than 27 per cent 
greater than old type oval flat 
wound loops. Since loop pick-up is 
proportional to turns x Q x area, 
this means that for a given space 
the air loop will have 27 per cent 
better pick-up than a flat oval loop, 
assuming the winding space for 
each loop to be the same. Effective 
areas are in the same ratio for the 
same width of winding. 

In the formation of the loop by 
a press method, the insulation be- 
tween adjacent turns is primarily 
air. This is caused by the forcing 
of the copper sheet into the "V" 
formation which brings the ad- 
jacent surfaces of the turns up 
above the back sheet. Thus the 
backing sheet does not behave so 
much as a dielectric material as if 
it were between adjacent turns. 
The losses in the loop and the re- 
sulting Q are only slightly different 
for high grade insulating material 
than for common material such as 
press -boards, etc. Where the elec- 
tric field is greater between ad - 

Fig. 1-Photograph of typical loop antenna, die formed 
from sheet copper, for small broadcast receivers 

1400 1500 1600 

jacent turns, the only insulation 
is air, thus producing relatively 
high Q. 

The large effective area of the 
conductor and the close spacing 
along with the minimum of insula- 
tion gives this loop its Q charac- 
teristics. Its mechanical rigidity 
makes is possible to have a greater 
permanence in the alignment of 
small broadcast sets using this type 
of antenna. The stiffness of the 
conductors and freedom from the 
use of cement means that a higher 
degree of stability in tracking in 
the tuned circuits is possible. Only 
5 per cent reduction in Q after sub- 
jecting to 100 per cent humidity for 
24 hours is claimed by the manu- 
facturer. 

For a Q of 75, the "Airloop" per- 
mits a saving in cabinet depth of 
3/8 in. permitting lower cabinet cost, 
with no sacrifice in performance 
under that of a good quality 
solenoid loop. Conversely, for a 
given cabinet depth, better per- 
formance (Q) results from re- 
placing the solenoid loop with the 
"Airloop." This is shown in Fig. 4. 

*A. W. Franklin Company, New York City. 
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Fig. 4-Comparison of Q for dis- 
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Developed for Signal Corps portable, 
mobile, or emergency communications 
equipment, the 2E25 r.f. beam tetrode is 
easy on the battery. The thoriated tung- 
sten filament permits simultaneous appli- 
cation of filament and plate potentials. 
Precious battery power is conserved during 
standby periods. 
Completely shielded for r.f., the 2E25 re- 
quires no neutralization even at its maxi- 
mum frequency of 100 megacycles. Other 
features are : low -loss octal base, plate con- 
nection to top cap, filament potential cen- 
tered at 6.0 volts, and extremely rugged 
construction. 
Consider the advantages of the 2E25 as an 
instant -heating replacement for the 6V6GT 
or 6L6G in older equipment, or for use in 
modern equipment such as the new Kaar 
mobile FM set illustrated. Remember, the 
versatility of the 2E25 beam tetrode sim- 
plifies the spares problem; this one type 
can power a whole transmitter-R.F. and 
A.F. Order your engineering samples tcday. 

IBM 
WRITE TODAY 

to pept. 10 for these: 

New Hytron 
transmitting 

and spe- 

cial purpose 
tub 

21x17e 
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inch sheet illustrating 
Step -by -Step 

AsçF1ubly of Typical 
Hytron Tube. 

HYTRON 2E25 
Instant -Heating 1S-Wa't R.F. Beam Tetrads 

TENTATIVE ELECTRICAL DATA 

Filament Potential 6.0 5% ac or dc volts 
Filament Current 0.80 amp. 
Plate Potential 450 max. de volts 
Screen Potential 250 max. dc volts 
Grid Potential -125 max. dc volts 
Plate Current 75 max. dc ma. 
Plate Dissipation .... 15 max. watts 
Screen Dissipation 4 max. watts 
Grid Driving Power Class C) 0.5 watt approx. 
Power Output (Class C) 20 watts 

AVERAGE DIRECT IMTERELECTRODE CAPACITANCES 

Grid to Plate (with external shielding) 0.18 max. mmfd 
Input - 8.5 mmfd 
Output 6.0 mmfd 

MEC4IAN1CAL DATA 

Maximum Overall Length 4%6 inches 
Maximum Diameter 1%6 inches 
Bulb T-11 
Cap r 

Small metal 
Base 7 -pin med. short shell low -loss octal 

The New 2E25 Supersedes and Replaces the 111165 

New instant -heating 
mobile FM trans- 
mitter developed by 
Kaar Engineering 
Co. uses 7 Hytron 
2E25 and 2 Hytron 
HY69 or HY1269. 

OLDEST MANUFACTURER SPECIALIZING IN ZAD O RECEIVING TUBES 

MAIN OFFICE: SALEM, MASSACHUSETTS 
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NEWS OF THE INDIJSTRY 
Airline to Spend 
$10,000,000 for Radio 

Indicating potential markets for 
airline communications and elec- 
tronic equipment, United Airlines, 
Chicago, has let it be known that 
this organization plans to invest 
about $10,000,000 for voice and tele- 
graph signalling apparatus and 
meteorological aids. Among other 
equipment, United plans on: 

1. Airway traffic monitors, oper- 
ating on the radar principle, which 
would enable airway and airport 
traffic control centers to maintain 
a visual watch on planes in flight. 

2. Automatic position recorders 
giving pilots exact location infor- 
mation. 

3. A radio -impulse device warn- 
ing pilots of the presence of other 
planes in the immediate vicinity. 

4. Automatic landing devices. 
5. A radio means of making au- 

tomatic written recordings, aboard 
planes in flight, of information 
transmitted from ground stations. 

Aireon Adds Two 
Aireon Mfg. Corp. has expanded 

still further in the radio electronic 
field through the purchase of two 
Chicago companies manufacturing 
speakers, microphones and other 
accessories. These are the Oxford- 
Tartak Co. and the Cinaudagraph 
Corp. 

VHF for B&O 
Marking one of the first railroad 

uses of very high frequency com- 
munication equipment, the Balti- 
more and Ohio railroad has placed 
an order with the radio division of 
the Bendix Aviation Corp. Most of 
the equipment will be installed in 
the railroad's New Castle (Pa.) 
yards. 

Radio -Radar Museum 
There ought to be a Federal na- 

tional war museum of radio and 
radar, suggests the advertising com- 
mittee of Radio Manufacturers As- 
sociation. Chairman John S. Gar- 
ceau of the advertising committee 
plans to present the matter at the 
next RMA board of directors meet- 
ing. Such a museum would include 
a complete display of radio and ra- 
dar military equipment of historical 
character. Plan would be to include 
discarded and battle -scarred equip- 
ment used in historic battles. 

Conventions and 
Meetings Ahead 
Society of Motion Picture Engineers 

(J. Haber, Hotel Pennsylvania, 
New York City), 58th Semi -An- 
nual Fall Conference, October 15, 
16, 17, Hotel Pennsylvania, New 
York City. 

The Instrument Society of Amer- 
ica and the Carnegie Institute of 
Technology (Chairman Dr. B. R. 
Teare, Jr., Department of Elec- 
trical Engineering, Carnegie In- 
stitute of Technology, Pittsburgh 
13, Pa.), Educational Conference 
on Instrumentation, October 16, 
17, 18, Pittsburgh, Pa. 

Electrochemical Society (Colin G. 
Fink, Columbia University, New 
York City), Electronics Division, 
October 17, Philadelphia. 

Optical Society of America (A. C. 
Hardy, Massachusetts Institute 
of Technology), October 18, 19, 20, 
Hotel Pennsylvania, New York 
City. 

Institute of Radio Engineers (330 
West 42nd Street, New York 
City), Old Timers Night, Novem- 
ber 8, Hotel Commodore, New 
York City. 

Rochester Engineering Society (O. 
L. Angevine, Hotel Sheraton, 
Rochester, N. Y.), Rochester Fall 
Meeting, November 12-13. 

Institute of Radio Engineers, An- 
nual Winter Technical Meeting, 
Hotel Astor, New York, January 
23-26. 

Emerson Acquires 
Radio Speakers 

Emerson Radio & Phonograph 
Corp., New York, has acquired Radio 
Speakers, Inc., Chicago. The com- 
pany has for many years been one 
of the large producers of radio 
speakers. For the past four years, 
the company has been engaged in 
war production. 

Heating Lab 
A laboratory specializing on rf 

heating problems is soon to be 
opened for the benefit of west coast 
Westinghouse clients, at Los An- 
geles. The equipment includes a 20 
kw generator for induction heating 
and a 5 kw generator for capacitive 
heating. Dr. R. A. Neilson is in 
charge. 

DuMont Exec. Sees High 
Video Payroll 

Television broadcasting stations 
will have a total national payroll 
of more than ten million dollars in 
the next three years, Paul E. Carl- 
son, merchandising manager of 
Allen B. DuMont Laboratories Inc., 
told the graduating class of War 
Industries Training Program at 
commencement exercises held in 
New York City recently. 

His prediction was based on ex- 
isting payroll figures taken from 
presently operating stations, and 
multiplied by the number of appli- 
cations for new video stations now 
being processed by FCC. 

Three Video Applications 
Three applications to set up com- 

mercial television stations at Pitts- 
burgh and Lancaster, Pa., and 
Dallas, Texas, were filed with the 
Federal Communications Commis- 
sion this month. 

The Pittsburgh application was 
filed by Allen B. DuMont Labora- 
tories Inc. of New York City. Du- 
Mont's application asks that the 
Pittsburgh station be allowed to 
operate on Channel No. 2. The 
New York firm has applications 
pending before FCC for stations at 
Boston and Washington, D. C. 

The Dallas application was filed 
by the Times -Herald Publishing 
Co., Dallas, Texas, and asks for 
Channel No. 2. WGAL Inc., Lan- 
caster, Pa., asked for television 
Channel No. 4 in Lancaster. 

Echophone Receivers 
The Echophone division of the 

Hallicrafters Co., Chicago, is going 
into the home receiver market with 
a line of console combination mod- 
els, featuring AM, FM and short- 
wave reception. These will be built 
to receive on the new 88 to 106 
megacycle FM band, and will carry 
the Echophone brand name. 

Universal's Nite Lite 
Universal Microphone Co., Ingle- 

wood, Cal., has formed a new divi- 
sion for the manufacture of a tiny 
neon night light. The lamp, of 
1/25th watt capacity, is of the 
plug-in type, plastic encased in an 
attractive transparent housing and 
may be used on either ac or dc. 
Trade name of the product is 
Robolite. 
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Here's where the egg came first 

Incubators for hatching poultry eggs depend on con- 
stant, precise regulation of temperature. Deviation of as 
little as half a degree, if long sustained, means loss of 
an entire setting. 

That is the reason the Reliable Incubator and Brooder 
Company of Quincy, Illinois, selected Micro Switch 
snap -action switches as the monitors to insure the even 
temperature on which the success of their products 
depends. 

Reliable Incubator and Brooder Company provides two 
switches as an additional safety check. Should lightning 
strike the line and cause the switch points to fuse to- 
gether, a second standby switch will take over. The over - 
travel plunger on the main switch permits further ex- 
pansion of the bellows to operate the standby switch and 
at the same time operate an alarm bell. 

This application makes excellent use of the small, corn - 

1945 Fir Industrial Corporation 

MICRE MSáWITCH 
DIVISION OF FIRST INDUSTRIAL CORPORATIOX 

Freeport, Illinois, U.S. A., Sales Offices in Principal Cities 

i J 

% 

MICRO 
SWITCH 
SNAP -ACTION 

Q Here is how it works l Switch "A" is held in an open posi- 
tion by the pressure of liquid filled 
bellows "B" against the spring 

plunger. If temperature falls, the bellows contracts and 
releases the pressure on switch "A" which causes current 
to be switched on. 
Switch "C" is an auxiliary pin plunger type switch, also 
operated by bellows "B". It is actuated by adjusting 
screw "D" on lever arm "E" and is operated only in 
case expansion of the bellows fails to operate switch "A". 

pact size of Micro Switch products and their ability to 
handle up to 10 amperes of current at line voltage with- 
out the use of relays. 

Because of their long life and rugged dependability, de- 
signers and engineers in almost every branch of industry 
are using Micro Switch snap -action switches for limits, 
safeties and interlocks. A full line of housings and ac- 
tuators make them applicable under all conditions where 
a tiny, precise, completely accurate switch is required to 
handle substantial amounts of power at line voltage. 

Your engineers should 
know all about Micro 
Switch controls. Send for 
as many copies of Hand- 
book -Catalog No. 60 as 
you need. If you are de- 
signing for aircraft, send 
for Handbook -Catalog 
No. 71 also. Write today. 

; ICRC+ SwrrCr 
arerar.F>ÿl,rñe``:. 

M 

Buy 
More 

War Bonds 

To 
Finish 

the 
Job( 

The basic switch is a thumb -size, 
feather -light, plastic enclosed, pre- 
cision, snap -action switch, Under- 
writers' listed and rated at 1200 
V. A., at 125 to 460 volts a. c. Ca- 
pacity on d. c. depends on load char- 
acteristics. Accurate reproducibility 
of performance is maintained over 
millions of operations. Basic switches 
of different characteristics are com- 
bined with various actuators and 
metal housings to meet a wide range 
of requirements. 
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WASHINGTON 
b 

Latest Electronic News Developments Summarized 

y Electronic Industries' Washington Bureau 

OCTOBER TO BE STARTING POINT-Wrangling 
over postwar price levels for receivers (end -equip- 
ment) and tubes and parts with the OPA economists 
and attorneys occupied the radio -electronic manu- 
facturing industry leadership during much of Sep- 
tember. But the time was not seriously wasted, al- 
though there was some delay in set production due 
to the price controversy. However, actually, the in- 
dustry had to occupy itself largely with the tasks of 
redesigning of the civilian home receivers, components 
and tubes and the difficult and huge assignment of 
settling the military contracts, inventorying, de- 
termination of armed forces' surplus and other 
"cleaning -up" duties resulting from the end of war. 

CIVILIAN PRODUCTION STILL DRIBLETS- 
Because the parts manufacturers were dissatisfied 
with the OPA price levels, only 5 to 10 per cent of the 
orders of end -equipment manufacturers were filled in 
September and tube manufacturers with a similar un- 
satisfactory price determination generally confined 
their output to limited quantities mainly for design, 
except that maintenance -repair tubes with the quotas 
and M -R markings removed flowed into retailers in 
larger quantities. During the latter part of October 
and November and December, provided the price 
ceilings were acceptable, the industry promised to 
place by the end of the year on the civilian market 
anywhere from 2 to 4 million receivers. 

TRANSMITTER PRODUCTION-In the case of 
broadcasting station transmitters, the FCC's assign- 
ment of FM frequencies in the new bands to the new 
stations created a temporary confused situation, but 
during October when most of the new station applica- 
tions are to be processed through the Commission, 
FCC officials anticipated production of FM trans- 
mitters will get under way. However, except for one 
big company's pledge of earlier production, it will take 
about 6 months for the delivery of the higher - 
power FM transmitters. 

FOREIGN TRADE PROSPECTS BRIGHT - 
Radio -electronic equipment bulks big among major 
items of foreign nations sought from the United 
States, according to a canvass by Electronic Indus- 
tries' Washington bureau of embassies and legations 
of leading foreign nations. Much of the apparatus to 
be purchased in the United States will be financed 
through loans by Uncle Sam's Treasury through the 
Export -Import Bank and other American govern- 
mental agencies. Russia (which will pay its own cash) 
has a substantial radio expansion program in its new 
5 -Year Plan; China has a most ambitious plan for 
covering its vast areas with radio -communications and 
broadcasting stations, the cost to run into hundreds 
of millions of dollars; France and Turkey likewise 
contemplate substantial purchase of radio equipment; 
and several Latin American countries have announced 
similar plans. The Army and Navy radio stations 
throughout the world gradually will be declared as 
surplus and sold generally to the foreign nations 
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where they are located; UNRRA will also consume 
much of this military surplus, planning to use radio 
apparatus in such communications -sparse countries 
like Jugoslavia. 

MILITARY SURPLUS FLOOD IN U.S. SOON- 
Disposal of the Army and Navy surpluses is becoming 
more and more of a thankless task; and some of the 
original RFC officials realizing this have returned to 
former assignments out of the Surplus Property 
Board. However, the plan of President Truman for 
the single Surplus Administrator (Symington, Lincoln 
Electric President who knows something of radio 
equipment problems), instead of the three-man board, 
has led to the creation of some order out of the previ- 
ous chaos. Radio -electronic surpluses also were placed 
under a single top SPB official, Deputy Administrator 
Schwartz. The alignment of the industry's end - 
equipment, parts and tube manufacturers as author- 
ized disposal agents for the surpluses has laid the 
firmest possible foundation for the handling of the 
excess Army -Navy equipment and components which 
during the last months of the year are expected to 
flow in greatly increased quantities. 

AVIATION INDUSTRY PLANS HUGE ELEC- 
TRONIC PROGRAM-The blueprint for the U. S. 

Aviation industry and the Civil Aeronautics Adminis- 
tration transition of radio and electronic communica- 
tions -navigation systems to VHF was plotted in final 
shape during the last week of September by the Radio 
Technical Commission for Aeronautics, headed by 
Bureau of Standards' able radio chief Dr. J. H. Del- 
linger. Aeronautical Radio, Inc., the cooperative radio 
organization of the airlines, coordinated the planning 
for the latter and the FCC aided in freeing the avia- 
tion frequencies, held by the military services during 
the war, for civilian usage. Manufacturers can antici- 
pate an aviation program of many millions of dollars. 
Example: United Air Lines alone plans a $10 million 
expenditure in next few years. 

CONGRESSIONAL TRENDS-"Reconversion" ses- 
sion of Congress presents two most significant issues 
for our industry-wages and full employment legisla- 
tion and proposal for a National Research Foundation. 
Too much of a swing to a greatly -shortened work week 
with maintenance of high wartime wages will kill 
chances of nation's reconversion and, even though 
left-wing government officials and labor union leaders 
advocate this, Congress is felt certain to keep an even 
balance of economics. The National Research Founda- 
tion which President Truman assures will not com- 
pete with private enterprise research does offer threat 
that the comparatively small Federal Sums proposed 
in this venture would mushroom to huge amounts 
if pressure groups in the scientific world launched 
drives for allotments. 

National Press Building ROLAND C. DAVIES 

Washington, D. C. Washington Editor 
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rei 9 
IN MACHINE CONTROL 

PREVENT DAMM/NG 

The Vonnegut 4 side moulder 
shown here is equipped with 
an individual motor on each of 
its four cutterheads and a fifth 
motor for the feed. The cutter - 
head motors are usually oper- 
ated from high frequency, the 
feed motor from the standard 
60 cycle shop circuit. To pre- 
vent the feed from jamming 
stock into stalled cutterheads 
during an interruption of the 
high frequency circuit while 
the 60 cycle shop circuit is 
maintained, a Guardian Series 
30 relay is used to shut down 
the equipment. 

HOW Zetayd BY GUARDIAN 
provide automatic SHUT-OFF ... conserving materials 

Wherever two or more independent sources of power are utilized to 
perform one operation, the failure of one power source presents a 

hazard to safety, materials and equipment. In such places Relays by 
Guardian are often employed to interrupt all other circuits when one 
circuit fails. 

The Vonnegut 4 sided moulder, built by the Vonnegut Moulder Cor- 
poration of Indianapolis, uses a Guardian Series 30 relay in this appli- 
cation. This is a quiet, dependable relay with a laminated field piece 
and armature, a large contact switch capacity, and a wide operating 
range. It is available for operation on any frequency between 20 and 
150 cycles. 

But whatever your relay application may be, it will pay you to write. 
if you describe your application when writing, Guardian engineers will 
make recommendations. 

GUARDIAN 
1622-L W. WALNUT STREET 

and equipment 

Series 30 A.C. Relay 
Also, iron clad and laminated 
solenoids, stepping relays, mag- 
netic contactors, electric count- 
ers, snap and blade switches. 

ELECTRIC 
CHICAGO 12, ILLINOIS 

A COLIPtETE LINE OF RELA/5 SERVING AMERICAN INDUSTRY 

ELECTRONIC INDUSTRIES October, 1945 119 



DEVELOPMENTS IN THE FM FIELD 

FCC's FM Rules 
The most important issue among 

the rules and regulations formu- 
lated for FCC for governing FM 
broadcasting was the assignment 
of additional channels to the 
northeastern section of the United 
States. The number of available 
channels for the heavily populated 
New England area was raised from 
170 to 180 by taking over the 2 mc 
from the 106 to 108 mc band here- 
tofore reserved for facsimile broad- 
casting which now moves up to 470 
to 480 mc. 

This action gives the New Eng- 
land section as many rural and 
metropolitan FM stations as there 
are AM metropolitan stations at 
the present time (either high or 
low power). In addition, there will 
be spectrum space for 30 per cent 
more community FM stations than 
there are existing AM stations in 
that category. Generally speaking, 
sixty channels have been allocated 
for metropolitan and rural stations 
having a power of 20 kw and a 500 - 
foot antenna. Twenty channels 
have been assigned to the small 
community stations which will 
have 250 watts of power and 250 - 
foot antenna. The remainder of 
the nation will have 70 channels 
for metropolitan and rural sta- 
tions, and 60 channels for com- 
munity stations. 

Other rules promulgated are: 
1. FM stations will be licensed 

for an unlimited time and during 
the initial period of existence the 
new station will be required to 
operate a minimum of six hours per 
day. 

2. No rule was set up concern- 
ing the time element for program 
duplication. 

3. No. person may own more 
than one FM station in the same 
community, and no person may 
own more than one FM station in 
separate communities except on 
proper showing and in no event 
may one person own more than six 
FM stations. 

4. No rule has been made re- 
garding the ownership of an FM 
station by an AM station owner. 

5. AM chain rules will apply 
to FM. 

6. Sharing of antenna sites will 
be required when no comparable 
antenna site is available. The FCC 
feels that this rule will prevent any 
station operator from sewing up a 
market area by the control of an 
antenna site. 

7. No rules regarding booster sta- 

tions. The FCC points out that 
applications for booster stations 
will be considered on their indi- 
vidual merit. 

8. The Commission is not reserv- 
ing any future channels for FM at 
the present time. 

9. FM stations will be permitted 
to transmit facsimile during the 
hours they are not on commercial 
broadcasting. 

11F FM By '46 
FCC's recent notice to the six 

FM license holders to be ready to 
go into operation in the new 92 to 
108 mc strip by the first of the 
year, and to start field tests on the 
new assignments by December 1, is 
interpreted as an attempt to speed 
up the change over from the old 
to new spectrum positions. The 
holders of the seven construction 
permits so far issued must be ready 
to start field testing by January 1 

and to enter operation by Febru- 
ary 1 under new assignments. 

Of the 500 FM applicants, the 
FCC pointed out that licenses will 
be granted, along with permission 
to operate at a lower power than 
the license stipulates, until equip- 
ment is more easily- obtainable. 
However, applicants are requested 
by the commission to submit a 
complete statement on transmitter 
location and antenna site within 
30 days. 

FM Communication 
for Sus Services 

Permission of the Federal Com- 
munications Commission tò equip 
up to 100 intercity buses with FM 
two-way radio communication and 
to operate a central control trans- 
mitter is being sought by Intercity 
Bus Radio, Inc., a division of the 
National Association of Motor Bus 
Operators, Chicago. The experi- 
ment is being undertaken by the 
Greyhound Corporation in coopera- 
tion with several other intercity 
bus lines running into Chicago. 
Unless delays are encountered in 
the granting of licenses, the com- 
plete system will be in operation 
within 90 days. 

The tentative plans, which are 
expected to lead to the development 
of a nationwide system of two-way 
radio communication on highway 
buses, provide for the operation of 
a 250 -watt central transmitter in 
the Chicago Loop. The buses will 
be equipped with 50 -watt transmit- 
ters, combined with receivers. Grey- 
hound plans to install the radio 

sets on buses of four of its lines- 
Pennsylvania, Central, Northland 
and Illinois-running into Chicago. 
Similar equipment is expected to be 
placed on the coaches of several 
other operating companies. In ad- 
dition, there will be three relay re- 
ceiving stations located in outlying 
sections of Chicago. 

Jett Advises 
AM -FM Radio Sets 

Radio listeners were advised by 
Federal Communications Commis- 
sioner E. K. Jett, in a recent radio 
speech, to buy combination AM -FM 
sets when the new models appear 
on the market. 

Declaring that the speed with 
which FM broadcasting develops 
will depend on "how rapidly you, 
the listeners, accept this new 
method of program transmissions," 
Commissioner Jett said: 

"During the transition period 
from AM to FM most of the receiv- 
ers offered for sale to the public 
will incorporate both systems of 
broadcasting. The added cost for 
the FM feature will not be great- 
perhaps no more than you have 
been accustomed to pay for the 
short-wave international broad- 
casting range in your existing pre- 
war receiver. It is, therefore, to 
your advantage to obtain a com- 
bination set which will receive both 
AM and FM when the new models 
appear on the market. If your pres- 
ent receiver is in good condition 
you may wish to consider purchas- 
ing an FM adapter, or a receiver 
capable of FM reception only." 

Commissioner Jett predicted that 
within four or five years after civil- 
ian production is resumed "at least 
half of the homes of America will 
be equipped to receive FM broad- 
casts." In metropolitan areas, he 
said, "FM eventually will replace 
local and regional AM reception." 
However, he added, the high -power 
clear -channel AM stations "must 
be retained throughout the years to 
serve rural audiences which can- 
not get good reception from FM 
stations." 

Tubes in 1946 Sets 
Tube complements to be required 

in the new 1946 radio sets with FM 
bands and television reception, as 
compared to pre-war sets, are esti- 
mated by Raytheon's L. K. Mar- 
shall as: 

Number 
of 

Tubes 
Pre-war radio set in $50 retail price 

range 6- 8 

Comparable new set with FM band 8- 9 

Low-cost television set 18-20 
High -quality television set with FM 

band and record changer 25-30 
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"CONFIDENTLY, SMITHERS, BOSCO IS A COIL HOUND. 
NE SNOWS US WHERE WE CAN GET ALL THE COILS WE NEED" 

SUPER -QUALITY COILS AT REASONABLE PRICES 

More and more every day, the industry is turning to Albion 
for fast, quality and quantity production of coils, chokes, 
and transformers. That's because here you benefit from 
the unbeatable combination of management "know how," 
skilled workmanship, streamlined facilities, and central 
location. Your requirements will be given prompt and 
thoughtful attention. 
ELECTRONIC INDUSTRIES October, 1945 

AL: ION 
COIL COMPANY 

ALBION, ILLINOIS 
R. F. AND TRANSMITTING COILS AND CHOKES; 

I. F. TRANSFORMERS 

121 



WHAT'S NERV 
Devices, products and materials the manufacturers offer 

Circuit Breaker 
A new double pole circuit breaker, de- 

signed for service on 230 v ac or 250 y dc, 
50 amps maximum, is being manufactured 
by the Heinemann Circuit Breaker Company, 
137 Plum Street, Trenton, N. J. Unit may 
be connected either front or rear, will carry 
full load continuously, and has instantaneous 
trip at eight to ten times full load. It also 
has a selection of three time delays, any 
one of which may be specified. Overall di- 
mensions are: 514 in. long by 211/2s in. high 
and 2 in. wide. 

Solderless Connector Strips 
Connector strips using knife switch dis- 

connect terminals, are being manufactured 
by Aircraft -Marine Products, Inc., 1591 D 
No. 4th St., Harrisburg, Pa. Two types are 
available: (1) Illustrated. The single -width 
strip adapted for use with the AMP pre - 
insulated splicing terminal which requires 
no insulation sleeving. The knife switch part 

of the permanent member extends outside 
the strip and connection and disconnection 
are made without removing the cover of the 
assembly. (2) The double -width strip in 
which the disconnect ends are enclosed, 
locked and insulated by the cover, one-half 
of which is independent of the other half. 
Disconnection is made by unscrewing only 
one half of the cover to expose the con- 
nections. Special stacking screws with 
threaded heads make it possible to per- 
manently stack a series of AMP strips with 
the cover screwed on top. The strips can 
accommodate any desired number of con- 
nections. Any combination of adjacent 
members may be electrically connected. 

Aircraft Transformers 
Two new 115 -volt, 400 -cycle, single-phase 

transformers, designed to operate 6 -volt air- 
craft -instrument lights, are being manufac- 
tured by General Electric's Specialty Trans- 
former Division, Schenectady 5, N. Y. With 
an output capacity of 30 volt-amperes, 
either of these units permits simultaneous 
operation of 25 lamps at full brilliancy. 
One of the transformers is provided with 
taps which facilitate the preselection of any 
desired light level within the unit's range 
of 6 to 1.74 volts. The tapa are so arranged 
that each successive voltage reduction ap- 
proximately halves the previous candle- 
power output of the lamps. Taps are not 
provided on the other unit, but any desired 
light level can be maintained by using a 
potentiometer. Both transformers are light 
in weight-the tapped unit weighing 1 lb. 
and the other 0.8 lb.-and were designed 
for convenient mounting and connecting. The 
mounting clamps are protected against cor- 
rosion and the terminal boards are con- 
structed of vibration and shock -resistant 
material. 

One -Piece Fastener 
A new one-piece fastener assembly, which 

does not require nuts or receptacles, has 
been developed by the Simmons Fastener 
Corp., Albany, N. Y. Self-adjusting to com- 
pensate for various material thicknesses 
within the range of the fastener, the fast- 
ener locks and unlocks with a quarter -turn 
in a 90 degree clockwise rotation, or can be 

permanently installed for use as a blind 
rivet. Standard size fasteners are 3fi in., 
5/32 in., 3/16 in., 34, in. and 5/16 in. The 
range of material thicknesses go from noth- 
ing to 3/16. in. total on the largest fastener. 

Hydrometer Substitute 
The Hickok Electrical Instrument Co., 

10528 Dupont Ave., Cleveland 8, Ohio, has 
developed a unit that indicates electrically 
the equivalent gravity of lead -acid storage 
batteries. The Chargicator unit gives in- 
stantaneous measurement of battery condi- 
tion, and shows what charging rate to use, 
either for trickle charging or for a safe, 
high rate charge. Also indicated are the 
ercentage of charge, and over -charging 

danger. Weak or defective cells are readily 
spotted. A large 4 -color scale is used. All 
models are sealed within molded acid -proof 
bakelite cases and are not affected by 
weather or temperature. - 

Checking Oscillator 

Type 291 is a portable, battery operated 
oscillator especially eau primarily assigned 
for checking HF aircraft radio receivers. 
As such, all features and equipment not 
relating to checking aircraft receivers have 
been omitted, resulting in a specalized, good 
quality checking oscillator at low cost. This 
new instrument has a frequency range from 
49 to 154 megacycles with modulation fre- 
quencies of 70, 90, 400, 1300, and 3000 
cycles. It contains an easily extended, col- 
lapsible antenna and two coaxial terminals 
for low and high level output. Maker is 
Andrew Co., Chicago 19, Ill. 

Dynamic Mike 
Universal Microphone Co., Inglewood, Cal., 

has reissued its prewar KD dynamic micro- 
phone for home recording, industrial call 
systems and public address systems. Fre- 
quency response is 50-7500 cycles per sec- 
ond ; output level 63 db below one volt per 
bar; impedance 40,000 ohmi. The KD is 
finished in deep bronze plating; includes 10 
ft. rubber covered cable. 
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UHF 
DESIGN 

The phenomena encountered in 
the UHF field are in many cases so 

decidedly different from those true 
of lower frequencies that many 
manufacturers find themselves in 
urgent need of specialized UHF 

knowledge, in order to develop 
equipment that will handle certain 
specific conditions. 

Since we are specialists in UHF 

engineering, we are equipped not 
only to render technical advice, 
but also to follow through in the 
actual production of equipment in 

our shops. 

Of necessity, during the war 
period, our efforts have been con- 

centrated largely on Army and 
Navy work. Now that peace is with 
us, we have adequate time to de- 

vote to civilian requirements. We 
invite discussion of any problems 
you may have in the UHF field. 

31 
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RADIO ENGINEERS AND MANUFACTURERS 

MORGANVILLE, N. J. 

Specialists in The Development of UHF Equipment 
and in The Manufacture of UHF Antennas 
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Resistance Limit Bridge 
A resistance limit bridge (LB -3) working 

to plus/minus .1 per cent is being manu- 
factured by Industrial Instruments, Inc., 17 
Pollock Ave., Jersey City 5, N. J. The 
bridge has high and low limit dials covering 
a range of plus/minus 11 per cent in .1 

per cent steps, and uses a sensitive built-in 
galvanometer to provide for the high and 
low indication, respectively. 

Audio Oscillator 
A new beat frequency audio oscillator, 

Type AO -2, has been developed by the Spe- 
cialty Division of the General Electric Com- 
pany's Electronics Department, Schenectady, 
N. Y. The unit has been designed to sim- 
plify the measurements of audio amplifiers 
and radio receiver fidelity. Using full 
vision and making possible direct calibra- 
tion, the unit provides a stable sine wave, 
continuous variable frequency from 25 to 
15,000 cycles per second. The panel control 
knob regulates the output level from zero 
to full power output. A Type 6E5 Electron - 
ray Tube is used to indicate zero beat 
while adjusting the panel control knob to 
obtain the proper relationship between the 
two high frequency oscillators. The maxi- 
mum output is 120 milliwatts on the cathode 
follower type output impedance coupling 
circuit. 

Regulated Power Supplies 
A new series of saturable reactor regu- 

lated power supplies has been developed by 
the Amplifier Co. of America, 398 Broadway, 
New York 13, N. Y., for all applications re- 
quiring do voltages regulated to better than 
5 per cent from full load to no load, and 
having less than 1 per cent ripple under 
full load conditions. Included in this new 
series are the following standard power 
packs, which may be supplied with built-in 
automatic voltage regulators: 24 v 1/y amp; 
24 v 2 amp; 48 v 1% amp; 48 v 5 amp: 
combination 24 and 48 v 750 mil; 36 v 1 

amp; 110 v 8 amp; 120 v 200 mils; 135 v 
1/2 amp; 250 v .4 amp; 500 v 200 mils. 

Power packs employing heavy-duty rectifier 
tubes are provided with built-in thermal 
time delay relays which apply plate supply 
voltage approximately 30 seconds after, rec- 
tifier filaments are heated. All power packs 
are equipped with recessed male receptacles, 
female outlets, power line switch, pilot in- 
dicator and fuse. 

Thermoset Plastic 
A new non-flammable thermoset plastic 

with high optical and electrical properties, 
good resistance to abrasion and high're- 
sistance to oils and greases and most chem- 
icals, including acids and alkalies, has been 
developed by the B. F. Goodrich Chemical 
Co., Cleveland. The new material has been 
named Kriston. Kriston monomer is a 
somewhat viscous, water -clear, anhydrous 
liquid having a specific gravity of 1.25 and 
can be cast in simple molds. It sets to a 
hard, heat -resistant plastic. No water or 
other volatile products are released during 
the polymerization, making easy the prep- 
aration of dense, non -porous articles. 
Shrinkage during polymerization is sub- 
stantially lower than that of any other 
known material of the type. 

Kriston polymer has a refractive index 
of about 1.57. This is higher than most 
optical glass. The material can be made 
into a water -clear plastic or made in a 
wide range of colors which can be trans- 
parent, translucent or opaque. In its cast 
state, Kriston is odorless, tasteless, non- 
toxic, and dimensionally stable. After mold- 
ing it can be worked on standard machin- 
ing and polishing equipment. 

Colortone Mikes 
Inspired by the growing demand for color 

harmony in modern living, business and 
entertainment, the Turner Co., Cedar Rap- 
ids, Iowa, is introducing a new line of 
crystal and dynamic microphones in color, 
styled by Arthur C. Haggstrom, noted in- 
dustrial designer. The material selected for 
the "Colortone" cases is a tough, resilient 
cellulose acetate. These plastic castings 
can be produced in a wide variety of rich, 
gem -like colors, including solid colors and 
pastels, mottles and striated effects. 

Antenna Mount 
A mount for FM and television antennae 

is being manufactured by Shur.Antenna- 

Mount, Inc, 272 Sea Cliff Ave., Sea Cliff, 
N. Y. The unit will fit any roof top, and 
is suited for all types of surfaces. It will 
sustain the weight of any fixed standard 
FM or television antenna array. 

Multirange Instrument 
A new multirange instrument, Type 1TM-4 

Unimeter, has been developed by the Spe- 
cialty Division of the General Electric Com- 
pany's Electronics Department, Schenectady, 
N. Y. The new device is equipped with spe- 
cial jumbo test prods and has a wide 
coverage of ranges. On do it operates from 
0 to 10,000 volts at 20,000 ohms per volt. 
On ac it ranges from 0 to 10,000 volts at 
approximately 5,000 ohms per volt. Direct - 
current ranges extend from 100 micro- 
amperes to 10 amperes in six steps and 
resistance measurements are provided from 
3,000 ohms to ten megohms in five steps. 

Cooling Cabinet 
A cold cabinet has been developed by the 

Precision Scientific Co., 1750 N. Springfield 
Ave., Chicago 47, Ill., for use from - 90 
deg. F. to + 220 deg. F. The unit uses dry 
ice. A 7 -pane sealed window unit prevents 
condensation and frosting, and makes the 
apparatus under test readily visible at all 
times. A shielded fluorescent light prevents 
direct and indirect glare. Thermal losses are 
kept at a minimum by completely insulating 
the inner wall from the outer wall. An air 
stirrer, in the specimen chamber holds the 
temperature constant ±- 1 deg. F. A 
blower circulates the air to and from the 
chamber. Metal plates 4 in. wide, the height 
of the chamber, are centered on each side, 
in the rear, and on the top, to provide 
facilities for mounting the test apparatus 
from any of these positions. Cabinet is 
available in 2 sizes: 1 cu. ft. capacity and 
8 cu. ft. capacity. The 1 cu. ft. box is 53 in. 
high, 26 in. wide, 26 in. deep. The capacity 
of the dry ice trays is 15 lbs. The 8 cu. ft. 
box is 73 in. high, 39 in. wide, 39 in. deep. 
The center of the test chamber, which is 24 
in. x 24 in. x 24 in. is located at an operat- 
ing height of 48 in. 
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OCT. Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1945 

SYLVANIA CATHODE RAY 
TUBES NOW AVAILABLE 

Ready for New Television 
Sets To Be Produced 

Sylvania Electric announces the wel- 
come news that cathode ray tubes are 
once more available for the man- 
ufacturers of television sets. 

Constant research in this field, com- 
bined with wide experience in large - 

Sylvania Electric precisino -built 
cathode ray tube now at tillable 
to television set manufacturers. 

scale production to meet war require- 
ments, has placed Sylvania in a po- 
sition to manufacture these tubes to 
a much higher standard than ever 
before. 

This is an important factor to 
manufacturers of television receivers 
whose "plans" are rapidly becoming 
realities. 

Check today with Sylvania Electric 
Products Inc., Emporium, Pa. 

MANY MANUFACTURERS TO USE 

ELECTRICALLY SUPERIOR TUBE 

Sylvania Lock -In Radio Tube 
Ideal For FM, Television, Radar 

With the increasing trend toward 
higher frequencies-as shown by re- 
cent FCC decision assigning FM the 
band between 88 and 106 megacycles 
-set manufacturers will tend, more 
than ever, to use a tube ideally suited 
to the adoption of these very high 
frequencies. 

The Sylvania Lock -In is known to 
be electrically and mechanically su- 
perior to any tube made. 

Electrically, it is more efficient be- 
cause the element leads are brought 
directly down through the low -loss 
glass header to become sturdy socket 

pins-reducing lead inductance-and 
interelement capacity. 

Mechanically, it is more rugged be- 
cause support rods are stronger and 
thicker-there are fewer welded joints 
and no soldered joints-the lock -in 
lug is metal, not molded plastic-the 
elements are prevented from warping 
and weaving. 

Today, set manufacturers consider- 
ing the many developments in the 
field of communications, are looking 
to the Sylvania Lock -In Tube as a 
perfect electronic unit-the tube built 
to handle ultra -high frequencies. 

The .Sylvania Lock -1n Tube showing construction-electrical 
and mechanical-that makes it superior to any tube made. 

SYLVAN IAA ELECTRIC 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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* TELEVISION TODAY' 
New Developments in the Video Field 

CBS Color Plans 
Some additional light has been 

let in upon Columbia Broadcasting 
Company's shortly -to - be - inaugu- 
rated television experiments at 
high frequencies. Some time ago 
it was announced that CBS had 
authorized Federal Telephone and 
Radio Corp. to produce a new 
transmitter to operate between 480 
and 500 me that it is now expected 
will be installed in New York's 
Chrysler building and ready for 
operation some time in December. 
Meantime, General Electric has au- 
thorization for another transmitter 
which it is stated may be installed 
either in Chicago or Hollywood, 
both locations having been applied 
for to FCC. 

According to present CBS plans, 
experimental transmissions of both 
color and high definition black and 
white pictures will be started in 
New York as soon as the trans- 
mitter installation is completed. For 
the present no change is contem- 
plated in the CBS fundamental 
method of transmitting color 
through the medium of a rotating 
disk. The disk itself has been con- 
siderably improved, is understood 
to be somewhat smaller and to 
operate silently. At the same time, 
work is progressing on the design 
and construction of several types 
of receivers which will be suitable 
for the reception of both color and 
black and white. 

"Television City" 
Three television studios, to be 

operated in conjunction with Du- 
mont's New York station, will be 
installed in the John Wanamaker 
department store in New York City. 
Plans call for taking over of 500,- 
000 cubic feet of store space to 
build a virtual "Television City." 
The installation will include one 
giant studio measuring 50 x 60 ft. 
with a 50 ft. ceiling and two smaller 
studios, a teletheater, and art and 
property rooms. 

The large studio will be equipped 
with four cameras while the two 
smaller studios will handle three 
and two cameras respectively. The 
three studios will be separated by 
soundproof walls and doors to per- 
mit simultaneous use of the three, 
even though one may be on the air. 

The department store television 

*Title registered U. S. Patent Office. 
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production center will offer larger 
accommodation facilities for live 
audiences than any other television 
station in the country. A balcony 
above the studio floor will seat 400 
visitors and a platform around the 
balcony will handle 200 standees. A 
glass wall at the rear of the studio 
will permit shoppers to watch day- 
time and evening rehearsals and 
broadcasts. 

50 Kw for W6XAO 
Don Lee television system, Los 

Angeles, will replace its present 
2 kw W6XAO on Mt. Lee with a 50 
kw station on Mt. Wilson, elevation 
5800 ft. The present site will be 
used for relay and studio purposes. 
The new equipment was ordered 
from General Electric Co., before 
the surrender of Japan. W6XAO 
(KTSL) has been on the air since 
December 1931 under the engineer- 
ing direction of Harry R. Lubcke. 
In addition to fulfilling war con- 
tracts there have been fortnightly 
broadcasts of live and film shows 
during the past 3 years. Mt. Wilson 
has also been selected as the site 
for at least five other television 
stations to be erected in the Los 
Angeles area. 

DuMont HF Tele 
Allen B. DuMont Labs., Inc., is 

preparing to invade the 480-920 me 
band recently assigned by FCC for 
experimental video work. The com- 
pany has been granted permission 
to construct a portable -mobile sta- 
tion with a peak power of one kw, 
visual and aural. 

Educational Video 
Television as a medium of educa- 

tion will have its first tryout this 
fall in a series of experiments to be 
conducted by three institutions of 
learning-the New York Board of 
Education, Chicago Board of Edu- 
cation and Syracuse University. 

The New York test was scheduled 
to start as soon as school resumed 
and be conducted in conjunction 
with the National Broadcasting Co. 
The experiments were to originate 
at NBC's television outlet WNBT 
and be received by specially in- 
stalled large screen receivers in 
classrooms in various schools 
throughout the city. 

The Chicago tests are scheduled 
to start in sixty days and will orig- 
inate at television station WBKB 
in Chicago. The tests scheduled for 
Syracuse University students are to 
be conducted in conjunction with 
General Electric. The University's 
plan calls for lecturing on labora- 
tory experiments by television. 

Futuristic Video Station 
The television station of the fu- 

ture may be a structure of stream- 
lined beauty following the latest 
architectural trends. At least that 
is the vision of Allen B. DuMont 
Laboratories, whose engineers have 
constructed a six foot model of the 
coming video station as part of 
Toledo, Ohio's "Toledo Tomorrow" 
exposition. 

The model has a removable top 
which allows views to look inside. 
The interior of the miniature is 
complete to the smallest detail, in- 
cluding studios, control rooms, 
transmitter rooms. Studios have 
accommodations for forty guests. 

DuMont Laboratories drew the plans and specifications for this streamlined, futuristic video 

station. It represents the last word in the efficient arrangement of studios and equipment 
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A 

HARVEY 
Regulated Power Supply 

106 PA... 

Helps RECORD A SUBTERRANEAN RESERVOIR'S REACTIONS 

This Petroleum Reservoir Behavior Ana- 
lyzer, developed by a major oil company, is 
used to analyze the behavior of petroleum 
reservoirs and predict the future per- 
formance of these reservoirs under arbi- 
trarily assumed conditions of reservoir 
control. It makes automatic computations 
in a matter of minutes that would take a 
dozen mathematicians several months. 

A HARVEY Regulated Power Supply 
106 PA like the one pictured plays an im- 
portant role in the operation of this amaz- 
ing device. To perform efficiently, the 
Analyzer must have a constant source of 

static -free regulated power. The HARVEY 
106 PA has proven a dependable, control- 
lable source of this power. 

The HARVEY Regulated Power Supply 
106 PA provides laboratory D.C. power 
between 200-300 volts. Operates from 115 
volts A.C.... output remains constant even 
though line voltage varies between 95 and 
115 volts. Ripple content is better than 10 
MV . . . two separate filament voltages 
available, 6.3 volts, 5 amps. each . . . 
parallel operation possible making 6.3 
volts at 10 amps. available. 

If you operate equipment requiring a constant source of laboratory D.C. power- 
pulse generators, amplifiers, measurement equipment, constantfrequency oscillators and 
the like- you should have complete information on the HARVEY 106 PA on hand. 

Write for HARVEY Regulated Power Supply Bulletin H-25 today. 

HARVEY RADIO LABORATORIES, INC. 
441 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 
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NEW PATENTS ISSUED 
Pulse Modulation 

It is proposed to transmit short pulses 
separated by comparatively large spaces, 
and to modify the relative timing of succes- 
sive pulses in accordance with the modula- 
tion voltage. Thus, if successive pulses are 
numbered 1, 2, 3, 4, 5, etc., one polarity of 
modulation potential moves pulses 1 and 2, 
3 and 4, 5 and 6, etc., closer together but 
moves pulses 2 and 3, 4 and 5, 6 and 7, 
etc., further apart by an equal amount (see 
diagram at lower right-hand corner). Re- 
versing the modulation potential will re- 
verse the time displacements of successive 
pulses. There is no change in average 
pulse rate. 

By operating the communication system 
of the invention so as to transmit short 
pulses separated by relatively long spaces, 
the following desirable results are achieved: 
(1) Higher peak power and much higher 
frequencies than would otherwise be pos- 
sible because of limitations due to heating 
of the transmitter tubes, (2) an improve- 
ment of signal-to-noise ratio in view of the 
fact that the receiver is responsive only 
during time periods which may be occupied 
by the transmitted pulse, and (3) a degree 
of secrecy in signaling. 

When the pulsing tubes in the transmitter 
circuit become non-conductive simultane- 
ously, the power source potential is applied 
to the transmitter. With no modulation 
applied, one or the other of the pulsing 
tubes passes current at all times except 
when the input from the constant frequency 
source is near the zero value. For near 
zero values both tubes are simultaneously 
cut off and a short cunrent pulse at rela- 
tively high potential is passed into the 
transmitter. These pulses are uniformly 
spaced. 

Modulation produces a variation in the 
bias potential of both grids in opposite di- 
rections, drawing alternate pulses together; 
reversal of modulation potential polarity 
will cause the pulses to be pushed apart, as 
illustrated in the figure. 

TRANSMITTER CIRCUIT 
Corrs7'ictOzrr ect 
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The receiver incorporates two pulsing os- 
cillators similar to those used to produce 
sawtooth potentials in television receivers, 
each adjusted to 7,500 cycles. They are 
provided with a common plate resistor for 
the purpose of making them tend to operate 
substantially 180 deg. out of phase. The 
received pulses are utilized to synchronize 
the operation of the pulse oscillators and, 
obviously, alternate received pulses are au- 
tomatically effective in controlling the tim- 
ing of each oscillator. When a received 
pulse advances the time of tripping of one 
oscillator, it retards the time of tripping of 
the other. In effect, the received pulses 
modulate the phase or timing of oscilla- 
tions of each pulse oscillator but not the 
oscillation frequency; they vary the average 
current through the tubes. Once the oscil- 
lations have dropped into synchronism with 
the received pulses, the average plate cur- 
rent will be modulated by the pulse modu- 
lation. This current provides the useful 
output for the headphone or a recorder. 

C. W. Hansel', RCA, (F) November 29, 
1940, (I) July 10, 1945, Nos. 2,379,899 
and 2,379,900. 

Amplifier Circuit 
It is the object of the invention to elim- 

inate harmonic distortion' in an amplifier 
output without reducing its gain. For this 
purpose, the grid of tube T2 is coupled to 
point 7 which is at zero signal potential 
with respect to the signal voltage but which 
is at an appreciable potential with respect 
to the distortion voltage so that tube T2 
amplifies the distortion voltage exclusively. 
Its output is combined with the output of 
amplifier tube T1, the combined output con- 
taining no distortion voltage; the signal 
voltage amplitude is not affected by the 
addition of tube T2. 

The value of R2 plus R3 is made suffi- 
ciently large so that no appreciable negative 
feedback occurs between the grid and plate 
of Ti. The relative magnitudes of resistors 
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R2 and R3 are so dimensioned that at the 
junction point 7 the signal voltages from 
the plate and the grid compensate one an- 
other, or R3 is equal to R2 times the am- 
plification factor of tube T1; no signal volt- 
age will then be applied to tube T2. 

Assume an amplifier with a gain of 10 
and 10 per cent distortion. If approximately 
1 per cent distortion is desired, conventional 
feedback calls for a 10 to 1 reduction in 
amplifier gain. However, by inserting tube 
T2, the lower level of distortion may be at- 
tained without materially reducing the orig- 
inal gain. 

J. R. Ford, RCA, (F) October 13, 1943. 
(I) July 3, 1945, No. 2,379,699. 

Mine Detector 
The circuit was designed to indicate the 

presence of metallic objects buried under- 
ground. Tube L1 is connected as a gen- 
erator feeding 1,000 kc oscillations to the 
primary of transformer M and to the search 
coil circuit. The secondary of transformer 
M and the search coil circuit provide volt- 
ages across the two diagonals of a Wheat- 
stone bridge formed by the secondary of 
transformer M, resistors R2 and Rs, and dry 
rectifiers D1 and D2; this part of the cir- 
cuit acts as a phase discriminator. 

If the search coil circuit is at resonance, 
the two voltages in the phase discriminator 

(Continued on page 194) 
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MAKE FECTION 
Trifling in its size and prominence, the capacitor nevertheless 

plays a vital role in electronics performance. In planning your 

postwar product, insure the correctness of your capacitor equip- 

ment by installing El Menco-.the capacitor that has been tested 

around the world. 

Send on your company letterhead for new capacitor catalog. 

&//1.Á2C 
C AP ACI TOR S 
Molded Mica - Mica Trimmer 

THE ELECTRO -MOTIVE MFG. CO. 
Willimantic, Connecticut 
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FABRICATED 
PARTS 

AND ASSEMBLIES 
OF 

SOLID AND LAMINATED 
PRECIOUS METALS 

At the advent of war we created an entirely new department for 

the manufacture of fabricated parts and assemblies. With a half 

century of experience to draw on, our training in precision work, the 

care and attention to detail necessary to production of fine decorative 

parts, the metallurgical experience and the understanding of fine 

finishing, proved of immense value in meeting the exacting require- 

ments of industrial parts. 

This department today is producing such critical items as collector 

rings, radio and radar parts, aircraft instrument parts, copper finned 

radiators for power tubes and other specialized fabrications. 

Working on the sheet, wire, and tubing which we fabricate in our 

mill operations, we are able to carry out punch press and deep draw- 

ing work, milling, turning, grinding, and drill press operations. In 

addition, we have facilities for silver soldering and silver furnace braz- 

ing and fine polishing. 

To assist you in the application of our products to your products we 

are maintaining a staff of thoroughly experienced metallurgists, chem- 

ists, designers and consultants ... an up-to-date research and testing 

laboratory ... and a splendidly equipped tool room. These are all 

at your service to cooperate with your own staff to the full extent of 

our facilities. 

START 
RIGHT 
with 

Your inquiries are cordially invited. Ask, too, for a 

copy of our new descriptive folder. 

i / PRODUCTS 
SHEETS WIRE TUBING SOLDERS 
FABRICATED PARTS AND ASSEMBLIES 

D. E. MAK EPEACE CO. 
MAIN OFFICE AND PLANT ATTLEBORO, MASSACHUSETTS 

New York Office, 30 Church St. Chicago Office, 55 East Washington St. 

BRITISH WALKIE-TALKIE 
(Continued from. page 108) 

on a typical receiver are given in 
Fig. 3, Curves of receiver rf selec- 
tivity and audio fidelity are shown 
in Figs. 4 and 5. 

The transmitter is a master oscil- 
lator, power amplifier type, tuning 
the same range as the receiver. 
The circuit is shown in Fig. 6. 
The master oscillator utilizes both 
electron coupling and frequency 
doubling. The control grid and 
screen grid section of a 1A5GT 
operate as an oscillator at 3 to 4.5 
megacycles, and the plate circuit 
tunes from 6 to 9 megacycles, se- 
lecting the second harmonic of the 
oscillator. This type of oscillator 
was found to be extremely stable 
because of the buffer action of the 
plate circuit. Single tuning control 
is achieved by ganging both the 
oscillator and plate tuning con- 
densers. 

Power amplifier 
The power amplifier consists of 

two 1299 tubes connected in paral- 
lel. Two tubes are needed to meet 
the power output specifications. 
Parallel operation rather than 
push-pull was used to simplify the 
buffer and tank coil construction. 
While neutralization of plate to 
grid capacity is normally unneces- 
sary in a screen grid type amplifier, 
it was found necessary in order 
completely to eliminate interaction 
between the power amplifier and 
master oscillator. When neutralized, 
the change in oscillator frequency 
due to any variation in amplifier 
load or tuning, never exceeds 500 
cycles per second. The frequency 
of oscillation is almost completely 
independent of power amplifier 
load and tuning variations. 

For cw transmission, the 1299 
tubes deliver maximum power out- 
put, operating with 150 volts on 
both plate and screens. For phone 
operation, the screen voltage is re- 
duced to 60 volts by the insertion 
of a series resistor between B+ and 
screen grid. 

The modulator system consists of 
a carbon microphone coupled 
through the step-up transformer to 
the grid of a 1LD5 operating as an 
audio power amplifier. A negative 
voltage feedback loop from the 1299 
screen grids to the modulator grid, 
serves to reduce distortion and im- 
prove the frequency response of the 
modulator. A curve of distortion 
versus percentage modulation is 
shown in Fig. 7, while Fig. 8 is a 
fidelity curve. 

The power amplifier tank coil is 
equipped with a series of taps 
available through a selector switch. 
These permit proper matching of 
any one of a wide variety of an- 
tennas with which the set must 

(Continued on page 134) 
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"Authorities 
in plastics are agreed that 

THE 

MOST REVOLt, T/ON4RY 

NEW PROCESS IN T/IE 

Mild It. 
SIMONDS INDUSTRY Is' 

st.ead 

RON/C 
OR HEA TRONIC MEAT/NG. 

"High frequency or electronic heating is o method of con- 
verting electricity into a form that will cause the mole- 
cules in o substance to distort and rub together, thus 
setting up friction that results in internal heat." 

. From THE NEW PLASTICS by Herbert R. Simonds and 
M. H. Bigelow, published 1945 by D Van Nostrand Company, Inc. 

They on 
INDUSTRIAL ELECTRONIC HEAT GENERATORS 

The THERMATRON line comprises a wide range of standard sizes 
from 1 KW to 30 KW, which are engineered and built to deliver 
consistent operation under exacting production requirements. The 
smaller units possess great versatility and are ideally suited for 
exp7rimental or pilot plants. Models specially designed for sealing 
of thermoplastics, heating of preforms or general purposes. 

THREE OUTSTANDING UNITS 
For most purposes the I KW, 2.5 KW or 5 KW output units will 
be suitable, according to power requirements. Available in fre- 
quencies from 5 megacycles to 30 megacycles, according to ap- 
plication desired. 

Send for our new circulars 

"ELECTRONIC HEATING WITH THE THERMATRON" 

'ELECTRONIC HEAT -SEALING OF THERMOPLASTICS 

The4 on Division ' 
1191)10 11E (1 E l'T/111 COMPANY, INC. 
251 WEST 19th STREET NEW l'ORK 11. N.V. 

Engineers and Mcnufocturers of. Airway and Airport Rado Equipment 

SINCE 1972 IN RADIO AND ELECTRONICS 
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of big guns on Navy ships 

majority of their smaller guns 

are directed 
by radars 

designed 

by Bell Telephone aboraicries 
and ruade by Western Electr 

WArn' TEAMWORK 

Bomb - directing radars used on 

B -29s were designed by the Lab- 

oratories and made by Western 

Electric. 

This team developed and produced 

low altitude radar bombsights 

widely used against the enemy's 

merchant shipping. 

Western Electric 

Telephone 
Laboratories 

and the 
Bell art they 
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a team in 
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radar program complex electronic equip- 

ment. 

ul 
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v 
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Here are some unadorned 

teamwork made possible.WeStern Ele 
more that, 

Up to the end of the war, 
Navy and Air Forces with 

radarshad 
fur - 

of 64 
the Army, 

56,000 
4 diffeTent types, valued at 
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alone, Bell Laboratories 
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In 1944 s and systems of 

ferent types of radar Y 
44 different types - 
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that ya 
pro of the 
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netron and other essential vacuumen Electric 
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per system 
of radar manufacture 
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Complexity type 
may require 4,000 hoursas fact thaot maeven a simple much as 

to manufacture 
and the larger types 

40,000 labor hours. 
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Around 

From the very beginning, 
ground 

Electric 

radars made by western 

plaved an important 
role in all 

theatres of war. 

did/or R 
Bell Laboratories 

developed more 

than 100 different radar test sets. 

In 1944,, Western 
produced over 

40,000 test sets of 68 types. 

The same team is working for YOU! 

ower and manufacturing 

combination 
of brain p 

Electric the 

The unique comb Western 

that made Bell Laboratories 
an 

devoted to bringing You 
facilities 

nation's 

is now 
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mobile service this 
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World' 
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A school to train military person- 

nel to operate and maintain 
orato- 
radar 

was established 
by the`yeTe Laborato- 

ries. Over 100 courses 

to some 4,000 officers and 
men. 

Western Electric built up a Field 

Engineering 
Force of more than 

500 specialists. 
They served with 

all branches of the Armed Forces 

n all fighting fronts. 
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y Service //// 

Approved 
DYNAMOTflRS 

724th THE SMALLEST IN SIZE 

70 THE LARGEST IN OUTPUT 

Engineered and built by specialists, EICOR 
DYNAMOTORS have earned their fine 
reputation through years of exacting serv- 
ice. These dependable units furnish the 
necessary high voltage power for commu- 
nications, direction finding, radio compass 
and other controls. 

Our complete line of frame sizes makes 
possible the widest available range of dy- 
namotor output ratings in the most com- 
pact sizes and weights. This assures the 
most economical size and weight for every 
need! 

The experience and skill of Eicor Engi- 
neers are instantly available to help you 
on any problem involving Dynamotors, 
Motors, or Inverters. 

SERIES NO. 

2300 
2700 
3400 
4100 
4500 
5100 
6100 

MAX. OUTPUT 
WATTS 

10 

15 

125 

200 
250 
350 
500 

DIAMETER 

256 in. 

23/4 in. 

3%6 in. 

41/{6 in. 

41/2 in. 

51/s in. 

6%6 in. 

Se.td ¡04 Jfelp/,ul 
DATA FOLDER 

This bandy folder gives 

useful data and informa- 
tion on EICOR Dyna- 
motors, D. C. Motors, 

and other Rotary Elec- 
trical Equipment. Write 
for it! 

LENGTH 

47/8 in. 

43/4 in. 

5s/s to 811A2 in. 

61/2 to 73/a in. 

6'/2to8in. 
81/2 to 10 in. 

95/a to 12 in. 

WEIGHT 

2'/e lbs. 

23/4 lbs. 

41/2 to 71/2 lbs. 

63/4 to 9 lbs. 

111/2 to 131/4 lbs. 

17 to 211/2 lbs. 

28 to 36 lbs. 

n ®i .911 N 0,1501 W. Congress St., Chicago, U.S.A. 

DYNAMOTORS D. C. MOTORS POWER PLANTS CONVERTERS 

Export. Ad Auriema, 89 Broad St., New York. U. S. A. Cable: Aurtema, New York 

BRITISH WALKIE-TALKIE 
(Continued from page 130) 

operate. To insure proper tap se- 
lection, an antenna current indi- 
cator is provided. This consists of 
an rf current transformer whose 
low impedance primary is connect- 
ed in series with the antenna. The 
secondary, electrostatically shielded 
from the primary to prevent capac- 
itative coupling, is connected to a 
diode rectifier whose output oper- 
ates a microammeter. Maximum 
meter deflection occurs at the tap 
setting which permits maximum 
power transfer into a given an- 
tenna. The meter reading is a 
measure of antenna current and 
provides a very effective means of 
determining quickly the best tap to 
use for a given antenna. 

A unique circuit was created for 
the transmitter, to provide a 1 mc 
crystal oscillator for calibration 
check of both receiver and trans- 
mitter tuning dials. A simplified 
circuit is shown in Fig. 9. The 
1LD5 tube already used as a modu- 
lator and antenna current rectifier 
is alternately used, this time as a 
crystal oscillator, by connecting a 
i mc crystal betwen plate and con- 
trol grid through a .0001 blocking 
condenser. Using an rf choke from 
plate to the audio choke needed 
for the modulator, the tube func- 
tions as a Pierce oscillator. When 
the switch shown in Fig. 9 is closed, 
oscillations cease and the tube per- 
forms as an audio amplifier. The 
introduction of the crystal and rf 
choke has no undesirable effect 
upon modulator performance. 

Crystal calibrator 
In operation, the crystal oscilla- 

tor, being very rich in harmonics, 
radiates sufficient energy to be 
picked up on the receiver. Using 
the cw oscillator of the receiver, 
the dial calibration is easily 
checked against the 6th, 7th and 
9th harmonics of the crystal. For 
the transmitter calibration, the 
master oscillator and calibrator are 
turned on. Using the receiver as 
detector (cw switch off), the two 
oscillators are heterodyned at 6, 
7, 8 and 9 mc. The "aerial switch" 
connects to taps on the tuned tank 
circuit inductance of the power 
amplifier tubes. The "Systems" 
switch marked "CW Phone -Net - 
Cal" permits the selection of the 
desired condition of the transmit- 
ter. The meter switch, in conjunc- 
tion with the test meter, provides 
for rapid checking of the high and 
low battery voltages, and the emis- 
sion current of the tubes in the 
receiver and transmitter. 

It also indicates grid current of 
the power amplifier tubes. With 
the switch in the position marked 

(Continued on page 138) 
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before you buy an 
Electronic Heater 

This is how Scientific Electric proved the value 
of electronic heating to the Progressive Weld- 
ing Company of Norwalk, Connecticut . . . 

GREAT improvements in product quality and remark- 
able savings in time and money are being achieved 

by means of electronic heating. Industrialists every- 
where are now acclaiming its many advantages. But 
don't let your enthusiasm lead you to invest in an elec- 
tronic heater before you have seen it perform the work 
you expect of it. 

Another important point is this ... in order to work 
at maximum efficiency and live up to its reputation for 
doing things better, faster and cheaper.... electronic 
heating must be "tailored" to the job. That is why we 

never sell a Scientific Electric unit until it has been satis- 
factorily demonstrated. Regardless of the amount of 
time and effort required, our engineers will not release 
a single machine for sale until it has fulfilled every claim 
we make for it. 

So here is a word of counsel ... get plenty of advice 
before you buy. Consult with our recognized engineers 
who have pioneered in electronic heating since 1921 
and, without obligation, they will demonstrate what 
electronic heating can do for you. 

# 

Division of 

"S" CORRUGATED QUENCHED GAP COMPANY 

119 MONROE ST. sat111jfK fiLKTInc GARFIELD, N. J. 

Manufacturers of 
Vacuum Tube and Spark Gap Converters Since 1921 
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Abo.re: This pad cal. 3utortntic brazing turn- 
table powered by a 40 KW. S:ienti'ic Bectric 
heater speeded up pracuctior 7)C ó-cat costs 
87% and reduced -ejects by 903%,. 

Left: Close -u, cf -he fin shed two-Fiece tree as- 
semb y after be ng brazed by induction heating. 
Three complete brazing instalatiors save been 
built for Progressive. 

Write for a free ocpy of 
our handbook . T- he 

ABC ,f Elvctroii: Heat - 

º9 s hid, crnta rs an 

easily understood expla- 

nation of this new heat- 

ing method. 

40 Cw INDJCnON 
HATER 

S ientific Ele:tric ilec- 

tronicHeaters :re "eade 

ñ these power sips... 
aida range o: regen 
des up to 300 'tena- 
ncies dependig upon 

power regdi-emeits. 

3 K 18KW 

5KW 25KW 
71:2 KW 40 <W 

8KW 60<W 
10 KW 80<W 

121/2 KW 00 KW 
15KW 350(W 
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teleteea#9 you éooá atílersst . .. 
THEY'RE GREAT LITTLE METERS! 

Side View 

Back View 

Front, side or back - inside and out - the 11/2" Round 
Model 120 can do a whale of a job for you on a wide 

variety of applications. 

External pivots provide maximum accuracy in mount- 
ing the moving element between the jewel bearings 
... prevent rocking of pointer ... reduce side friction 

between jewels and pivots...increase the life of bearing 
surfaces. Movements are designed to meet forthcom- 

ing JAN -I-6 specifications for 11/2 inch instruments. 

Front View 

Built with fine precision, entirely self-contained 
...with built-in resistors and shunts, this great 
little meter is also completely immersion -proof 

throughout. It has a special locking device for 
exerting pressure against rubber gaskets on either 

side of the glass. Watertight sealing includes ter- 
minal studs and a gasket back of the flange water- 

proofs the juncture between the meter and the panel. 
Installation is easy-a ring mounting eliminates mount- 

ing screws. The case is Black Anodized Aluminum. 

Model 112 has all the features of the Model 
120 except that it has a square, bakelite case. Like 

the 120 it is available either as a D.C. or A.C. 

(rectifier) instrument. Write for latest catalog. 

BUY WAR BONDS 

"Inside" View 

DOJUDAMSCO 
CORPORATION 

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

OF AN INSIRUMEN 

MANROSS tet SONS 
sVISION 0= ASSOC]A-ED SPRING CORFORATION 

ERI3TOL, CONNECTICUT 

BRITISH WALKIE-TALKIE 
(Continued from page 134) 

"AE" the meter indicates a meas- 
ure of aerial current. The change- 
over from "Send" to "Receive" is 
performed by actuation of the press 
switch of the microphones or the 
Send -Receive switch of the cw key. 
These switches operate the relay 
which controls the aerial and fila- 
ment supply. For cw transmission, 
a jack is connected in the high 
voltage negative return of the 
sender and the key is connected by 
means of a plug. 

Power for the set may be drawn 
from dry batteries or hand pow- 
ered generator. Filament heating 
is provided by a 3 -volt battery. A 
162 -volt battery, tapped at 12 volts, 
provides the high and relay volt- 
ages. The filament current con- 
sumption is 0.32 amp. on Send 
Phone, 0.25 amp. on Send cw, and 
0.15 amp, on Receive. The B bat- 
tery drain is 20 ma on Send Phone, 
50 ma on Send cw, and 8 ma on Re- 
ceive. Assuming a ratio of trans- 
mission to reception time of 1 to 3, 

about 15 hours of continuous oper- 
ation of the B48 is possible on one 
battle battery. With external static 
battery, greatly increased life is 
obtained. 

Hand generator 
The Emerson developed manual- 

ly -operated hand -cranked genera- 
tor, with a built-in filter and reg- 
ulator, is connected to either the 
B48 or the B18 by plugging the cord 
into the generator socket. When 
cranked by one man at 50-70 rpm 
it supplies all required voltages for 
transmitting or receiving on either 
B18 or B48. A toggle switch changes 
the connections for either unit. The 
dimensions of the generator are 
51/2x57/8x63/4 in. 

If the toggle switch is on B48 
position, the high voltage is 160 
volts for B at .106A and the low 
voltages 3.1 volts at .3A. When the 
toggle switch is in the B18 posi- 
tion, the high voltage on receiver 
is 180 volts and on sender 150 volts. 
The low voltage is 3.1V and the 
current .3A with bias voltage of 
12V. All of these voltages are meas- 
ured at filter output. The regula- 
tor, a vibrating Terrell type, and a 
very important part of this unit, 
operates at a frequency of 5 to 7 

vibrations per second. 
The generator armature is a two 

commutator type whose shaft is 
supported on two bearings and is 
turned through a train of gears 
(75.4 to 1 ratio). When hand 
cranked at 60 rpm, the armature 
rotates at 4,524 rpm. 

Because of the heat, humidity 
and great shipping distances from 
either England or America to the 
Burma theatre of operations, bat - 

(Continued on page 142) 
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ANSCO Gets Better Color Prints 

with G -E Voltage Stabilizer 

Illumination of unvarying brightness is 
essential for processing color prints and 
transparencies. A slight change in the 
voltage supplied to the lamp, used in 
exposing and printing, changes its color 
temperature and content, and makes ac- 
curate, uniform printing of color values 
difficult. 

Ansco's San Francisco Laboratories, as 
port of their research to simplify color 
printing for amateur photographers, have 
found that the G -E voltage stabilizer is a 
substantial aid in assuring correct illu- 
mination. 

This small, compact, automatic device, 
which can be connected to any 115 -volt 
plug outlet, provides a constant power 
supply regardless of line -voltage fluctua- 
tions up to 15 per cent. 

çgjrfA 
may add new accuracy to your precision jobs, too 

On almost every precision job where electricity 
is used, a closely held voltage supply adds speed 
or accuracy, or decreases rejects. In addition, it 
protects delicate instruments, tools and elec- 
tronic tubes from sudden overvoltages, and in- 
creases the reliability and life of such equipment. 

If you are a user or manufacturer of such 
apparatus as radio transmitters, testing equip- 
ment, X-ray machines, other electronic devices, 
motion -picture projectors, and precision photo- 
graphic equipment, it will pay you to investigate 
the benefits of G -E voltage stabilizers. They can 

be used as an accessory to present equipment 
or built into new, redesigned products to add 
salability. 

These small, compact units are available in 
ratings from 50 to 5000 va. On circuits where the 
voltage may vary from 95 to 130 or 190 to 260 
volts, they automatically provide a constant 
115- or 230 -volt output. Because they have no 
moving parts, the need for maintenance is 
practically nonexistent. Ask for Bulletin GEA - 
3634A for complete information. General 
Electric Company, Schenectady 5, N. Y. 

Buy all the BONDS you can -and keep all you buy 
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* Clarostat 
is ready. 

This time it's with your 
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CLAROSTAT MFG. CO., INC., 285-7 N. 6TH ST., BROOKLYN, N. Y. 

Export Division: 25 WARREN STREET, NEW YORK 7, N. Y. 

Cable 'Address: SIMONTRICE, NEW YORK 
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FOR THESE MARKS IN CHEMISTRY AND PHYSICS 

This recent graduate of the Formica war -expanded laboratories has passed 
the following tests and is qualified for employment in many old and new 
applications. 

It is made with melamine resins and glass fibre base and conforms to Navy 
Grade GMG. 

It withstands 440 degrees F for a short period, and 390 degrees continuously. 

Its arc resistance reaches a new level-by ASTM test D 495-42 it is rated at 
185 seconds. 

It is so strong it can take structural stresses when desirable. Test figures: Ten- 
sile strength 25,000 P.S.I.; Compressive strength (flatwise) 90,000 P.S.I.; Modulus 
of Elasticity in bending 3,000,000 P.S.I.; Izod impact, 12 ft. lbs. per inch of notch. 

Here is a new combination of desirable properties not previously 
available in one material. Unlike various materials which possess 
some of these characteristics, FF -55 can be easily punched and 
machined. It is superior for rapid fabrication by production methods. 

THE FORMICA INSULATION COMPANY, 4647 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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NOW... get an 

Instrument Rectifier and a Balanced 

Resistance network in one convenient 

plug assembly 

i 

,Gy Conant 
The lid's off! Now, Conant can give you this 

new development that meets the demands 
for applications that involve the balanced bridge 

principle in AC operation. 

A striking example of Balac's many uses is the 

conversion of standard Wheatstone bridge 

instruments to AC. AC accuracy and performance 

become equal to DC operation on the 

same instrument. Null indication is never 

affected by temperature, frequency, wave form 

or line voltage changes. 

No priorities necessary-no waiting. Write today 

for information. It's Balac, by Conant. 

Jna2ument tee, b 

ELECTRICAL LABORATORIES 

6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A. 

20 Vesey St., New York 7, New York 2017 Grand Ave., Kansas City 8, Mo. 
85 E. Gay St., Columbus, Ohio 1212 Comp St., Dallas 2, Texas 
600 S. Michigan Ave., Chicago 5,111. 378 Boulevard N. E., Atlanta, Ga. 
1215 Harmon Pl., Minneapolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 
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1526 Ivy St., Denver, Colo. 
4214 Country Club Dr., Long Beach7,Col. 
Export Div., 89 Broad St., N. Y. 4, N. Y.. 
50 Yarmouth Rd., Toronto, Canada 

BRITISH WALKIE-TALKIE 
(Continued from page 138) 

teries were of little use there until 
the British were able to manufac- 
ture batteries nearer to the field 
of operation. They, therefore, had 
to depend almost entirely on the 
hand operated generator. 

Many of the Emerson Radio en- 
gineering and Procurement staff 
have made substantial contribu- 
tions to this project. Messrs. A. G. 

Rogers and J. W. Jennings directed 
the engineering. Messrs. Murray 
Goldstein, Henry Fogel and Walter 
Lukas were responsible for the elec- 
trical engineering on receiver, 
transmitter and generator, respec- 
tively. Edward Buechner and Abe 
Skolnick handled the mechanical 
engineering. In addition, the splen- 
did and resourceful material pro- 
curement program conducted by 
H. J. Dostal contributed much to 
the all-around success of this 
project. 

Performance data 

Measured performance of the 
B48 follows: 
*Sensitivity Phone 5 microvolts 
*Sensitivity C.W. 3 microvolts 

Selectivity X 10 17 Kc 
Selectivity X 1000 55 Kc 
Image Rejection Ratio 250 to 1 

AVC Output change of 10 db for input 
change of 40 db 

Frequency Stability 02% for 1 hour 
warm up period 

Signal to Noise 10 to 1 

Dial Calibration 100 Kc intervals 
*Power Output 25 milliwatts at 10% 

distortion 
Output Impedance 200 and 4000 ohms 
Fidelity -3 db from 300 to 2500 cps. 

**Power Output Phone 0.25 watts 
**Power Output C.W 

1.15 
watts 

Modulation To 100% 
Capability 30% distortion at 95% 

modulation 
Fidelity -3 db from 300 to 2500 cps. 
Calibrator Built in crystal oscillator at 

1 megacycle to check dial calibration. 
Frequency Stability 02% for 5 minute 

warm up period. 
Dial Calibration 50 Kc Intervals 

°Input carrier modulated 30% at 400 cps. 
Output of 1 milliwatt into resistance load of 
200 ohms. 

**Into dummy load of series 50 mmfd con- 
denser and 7 ohm resistor. 

Resin Plasticizer 
One of the most closely held 

secrets of the war has been lifted in 
part by consent of the Navy with 
the news that a new type resinous 
plasticizer is used to prevent pre- 
mature failure and loss in signal 
strength of high frequency cables 
for Navy equipment. Known as 
Paraplex G-25 and developed by 
the Resinous Products & Chemical 
Co., Philadelphia, this product 
might be described as a "polymeric" 
plasticizer, the first resinous type 
plasticizer compatible with poly- 
vinyl chloride, the preferred cable 
jacketing material, and which com- 
bines the desirable features of ester 
type plasticizers with the per- 
manence and non -migrating quality 
of a synthetic resin. 
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BALLENTINE 

PHONOGRAPH Q.RIVE 

Efficient-reliable-above all, QUIET- 
that's the Ballentine Phonograph Drive. 

Basic refinements in design, precision 
dynamic balance, the most advanced 

manufacturing technique and equipment make 

the Ballentine Phonograph Motor unequalled 

for low background noise or rumble. 

Send for descriptive bulletin. 

RUSSELL ELECTRIC COMPANY 
366 WEST HURON ST., CHICAGO 10, ILL. 

Weatmetiactuer.44 o f 
BALLENTINE PHONOGRAPH DRIVE 
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"IT GOT HERE 
PERFECTLY DRY" 

SILICA GEL 
PROTECTS TELETYPE* EQUIPMENT 
FROM MOISTURE DAMAGE 

Yes ... this Teletype printer arrived "per- 
fectly dry" ... thanks to Jay Cee Silica Gel 
-which is protecting innumerable over -seas 
shipments of delicate machines, instruments 
and weapons from moisture damage. 

A few small cotton bags containing this 
ideal drying agent are enclosed in the box or 
carton with the equipment. The phenomenal 
power of Jay Cee Silica Gel to absorb the 
atmospheric moisture within the container 
prevents rust or corrosion in transit. Jay Cee 
Silica Gel is also used in packages of foods, 
fabrics, chemicals, and other products. More- 
over, it has wide application in the air con- 
ditioning, refrigeration, and chemical indus- 
tries. lav Cee Silica Gel is clear white. 

passes ci rigid section test, meets exacting 
Gove;nment specifications; is strictly a 
quality product. 

JOBBERS WANTED-A few excellent Jay 
Cee Silica Gel sales territories are still open 
to jobbers. Write for details. 

Registered trademark 

JOLIET CHEMICALS, LTD. 

I N DUSTRY AVENUE 
l O L I E T, ILLINOIS 
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We weren't satisfied to test 
our hermetically sealed in- 
struments for temperature, 
humidity. and salt spray indi- \N+, 

vidually - we went whole hog and com- 
bined the three conditions in a beaker of 
boiling brine. This test, which really exacts 
more from an instrument than is normally 
necessary, was conducted for two weeks 
without failure or permanent error in ex- 
cess of 1%. The maximum zero shift was 
.75%, the current sensitivity plus .5% - and 
the instrument showed no moisture pene- 
tration and no leaks as was evidenced by 
further production vacuum checking. 

What may be "unfair" in a test of Marion hermetically sealed instruments is 
only fair to their users. Whether you're a manufacturer or a consumer, our 
tests serve to prove the quality and dependability of our instruments. They are 
an assurance that when these "hermetics" are installed in any equipment, 
and used in any part of the world, their trouble -free performance will be 
sustained. Remember - Marion glass - to - metal hermetically sealed instru- 
ments are positively interchangeable, and cost no more than standard con- 
ventional types. Write for our 12 -page brochure. 

Marion Glass -to -Metal Truly Hermetically Sealed 

21/2" and 31/2" Electrical Indicating Instruments 

MARION ELECTRICAL INSTRUMENT CO. 
MANCHESTER. NEW HAMPSHIRE 

WHAT CAN MARION "HERMETICS" CO FOR ME? WRITE-WE'LL SUPPLY THE ANSWER 
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TYPICAL !-These three units 
comprising mixer and master 
output switching assemblies 
for a critical application are 
typical of B & W facilities for 
handling custom-built engi- 
neering and production as- 
signments. 

\ 

BARKER 

SPECIAL 
ELECTRONIC 
EQUIPMENT 
. from design engineering 

to the finished product 

In addition to its complete, well-known 
lines of Air Inductor Coils and Heavy 
Duty Variable Condensers, B & W offers 
a wealth of specialized facilities for the 
engineering, design and production of 
custom - built electronic equipment. 
Among units recently produced are spe- 
cial transmitters, test equipment, tuning 
units, high-and ultra -high, frequency as- 
semblies, high -voltage equipment and 
many more. What do you need-designed 
and constructed throughout to match 
your application exactly? 

& WILLIAMSON 
AIR INDUCTORS VARIABLE CONDENSERS ELECTRONIC EQUIPMENT ASSEMBLIES 

DEPT. EL -105, 235 FAIRFIELD AVENUE UPPER DARBY. PA. 

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

Thermoplastic Insulator 
Plastiform, a new thermoplastic 

material which can be used in 
making electrical and other equip- 
ment that does not have to with- 
stand high operating temperatures, 
has been developed by L. C. Wilson, 
chief engineer for Duorite Plastic 
Industries at Culver City, Cal. A 

dielectric, it is 100 per cent reclaim- 
able without additives and imper- 
vious to both acids and alkalies. It 
can be formed by casting in molds 
or by working with an ordinary 
soldering iron. 

High -frequency heating has been 
found to be the most economical 
and efficient process for mass-pro- 
ducing Conolon airplane parts, ac- 
cording to a recent report by Dr. 
G. G. Havens of the National Re- 
search and Mfg. Co. at National 
City, Cal. Conolon is a new low- 
pressure plastic laminate, which is 
lighter than aluminum yet as 
strong as many types of steel. 

CRYSTAL DIMENSIONING 
(Continued from page 97) 

occur at most once during a tem- 
perature run, giving, in the absence 
of other disturbing phenomena, an 
activity curve such as (a) in 
Fig. 3. 

Wetness causes the crystal to be 
inactive during part or all of the 
curve, cf (b) Fig. 3. Uneven pres- 
sure in mounting may damp the 
curve erratically, cf (c) Fig. 3. 

Frequently, even when all of 
these causes of failure have been 
eliminated, curve irregularity still 
persists. The accompanying dia- 
gram, Fig. 4, is typical. Let us con- 
sider the activity disturbances in 
the order in which they occur from 
left to right. The activity dis- 
turbance (1) has its counterpart in 
the frequency disturbance approxi- 
mately under it. When this fre- 
quency is repeated we note that 
once again there is a marked ir- 
regularity in the upper curve: 4, A 
similar relation exists between dis- 
turbances 2 and 3. The result is 
a saw -tooth effect in the activity 
curve with irregularities paired 
about the peak of frequency. Cer- 
tain frequencies thus reveal them- 
selves as unfavorable to the activity 
of the crystal. At these frequencies 
conflicting modes contend for con- 
trol of the crystal and it is unable 
to give full response to either. 

A few instructive crystal records 
will serve to emphasize the rel- 
evance of the crystal dimensions to 
all this: (1) In Fig. 5 nothing has 
been changed between the runs 
which produced curves 1 and 2, ex- 
cept the height of the air -gap 
which in neither case was such as 
to produce air -gap resonance. The 

(Continued on page 150) 
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*ftht. U. S. FAT. 011 

» Zf Tad, ageyergr/ 

A New Thin Case Contour Hardening Job... 
MEGATHERM 

Thin case contour harCening of gear teeth with controlled depth of 
hardness has ben made Possible _ty the use of MEGATHERM in- 
duction heat. 
The hardened surface completely iollows the tooth and root contour 
of the gear witE the core still in its original state, as shown plainly by 
this microphotc graph. This. 0.005 case was applied to gears of 24 D.P. 
-51 te2th-2.125 P.D.-2.208 O. D. and S.A.E. 4140 steel in 1/4 of 
1 second with a 25 KW MEGATHERM- 5 megacycle energy doing 
the job. 
These long wearing contour hardened gears become 
an automatic production item with MEGAT HERM. 

Write today on your company letterhead for data on 
MEGATHERM. 

21.11111' 4fikeral klep one and Rae' Corporation' 
Newark 1, N. I. 
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EYES work better 
with the personally - 
fitted lighting of 

DAZOR 

97egge 
LAMPS 
Many of your workers are handicapped by de- 

fective vision. You can't give them better eyes 

but you can help balance sight inequalities with 
Dazor Floating Lamps: flexible, localized, high 
intensity lighting which provides an individual 
fit for each operator. And easy does it! Fingertip 

pressure floats the Dazor to any desired position, 
where it stays put-without locking or tighten- 
ing-until moved elsewhere. This is due to a 

patented enclosed spring force which balances 
the arm automatically. 

Whether for eyes old or young, sound or de- 
fective, Dazor Floating Lamps make seeing easier 
on all jobs requiring concentrated and pro- 
longed vision: precision machine work, inspec- 
tion, fine assembly, and drafting. They help 
increase output, reduce spoilage, minimize fa- 

tigue, promote safety and increase profits. 

Call Your Dazor Distributor 
For complete information, experienced applica- 
tion assistance and a practical on-the-job dem- 
onstration, phone one of the Dazor-appointed 
distributors in your locality. Their names, if 
unknown to you, can be secured by writing 
to the Dazor Manufacturing Co., 4483 Duncan 
Ave., St. Louis 10, Mo. 

IN CANADA address all inquiries to Amalgamated 
Electric Corporation Limited, Toronto 6, Ontario. 

DAZOR?1 LAM PS 
FLUORESCENT and INCANDESCENT 

CHOICE OF 4 BASES 

DESK 
PEDESTAL 

UNIVERSAL BRACKET 
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distinguished cabinet member 

on a secret mission... 

The actual use of this onstructed cabinet assem- 
bly for electronic appar s is a military secret. 

We con, however, reveal the superior details of the 
all -welded aluminum construction. It is splash -proof, 
insect-proof-and at the same time ventilated. The as- 
sembly also includes a sho nt. 
permit the electronic appar move in an 
like a drawer. 

If you require special -built housi.racks, panels, 
chassis or enclosures for electrical equipment, get the 
benefit of our 20 years of specialized experience in thi 
field. Our hundreds of skilled craftsmen will save you 
time. Our complete facilities and numerous stock dies . 
will save you money. 

ANY METAL ANY GAUGE ANY SIZE ANY FINISH 

METAL PRODUCTS CO., INC. 
Wile lom Actfid in ern Ore Wed ,2' elirl 

126 -30th Street, Brooklyn 32, N. Y. 
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KINNEY 

#10rPITItiPS 
44 

Z 4 

36 
4 

32 

,i 28 

24 

i 20 

Ñ 
/6 

C/2 
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o 
.2 .3 .4 .6 .8 /.O 

PRESSURE /N MICRONS 

+ 1-4-1---1-1-i-1-4 
Ii/NNEY COMPOUND VACUUM/4M0 

MGiOE[ Cvo 

7yv/CAL PUAIPVN6 SPE -E0 (C: F. M/ 
AT 

YAR/LIL(S P0E3SU4ES 

SI CVO 86/0 I 

SIZE CY0,956 

The design of Kinney High Vacuum Pumps has been proved by years 
of actual performance; today in over 10,000 installations, Kinney Pumps 
are producing low absolute pressures rapidly and dependably. 
The rotating plungers of the long-lived Kinney Pump have no contact 
with the cylinder walls, all clearances being perfectly sealed and lubri- 
cated with oil. Kinney Single Stage Pumps maintain low absolute 
pressures to 10 microns; Compound Pumps to 0.5 micron or better. 
Write for information. 

KINNEY MANUFACTURING CO. 
3595 Washington St., Boston 30, Mass. 

NEW YORK CHICAGO PHILADELPHIA LOS ANGELES SAN FRANCISCO 

We also manufacture Vacuum Tight Valves, Liquid Pumps, Clutches and 
Bituminous Distributors 
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CRYSTAL DIMENSIONING 
(Continued from page 146) 

effect of the change in air -gap is 
to change the frequency by a small 
amount without altering the 
crystal physically. We note that the 
frequency disturbance at the peak 
of curve 1 has its counterpart in 
an activity disturbance above, and 
that similar disturbances take place 
in curves 2 when the same fre- 
quency is passed. 

We conclude that bad behaviour 
at this frequency is a character- 
istic of the crystal and its un- 
changed dimensions. (2) cf Fig. 6. 
This time electrodes and mounting 
are unchanged and one dimension 
is altered progressively. Here the 
activity disturbances change fre- 
quency with each dimension - 
change and vanish or become 
negligible for certain dimensions. 
We conclude that saw -tooth ac- 
tivity irregularity may be corrected 
by dimension shift. 

Importance of stability 
It will be noted in each instance 

that it is the presence of irregu- 
larity rather than the magnitude 
of the irregularity to which I give 
importance. This is because, being 
symptomatic of instability, these 
irregularities, though they appear 
at the same frequencies, will not 
necessarily reproduce themselves as 
to magnitude, even for the same 
crystal under temperature runs 
which as far as can be verified are 
identical. On the other hand, sta- 
bility does reproduce itself and a 
relatively smooth activity curve 
can be expected to repeat itself very 
closely. 

Furthermore, if we simultane- 
ously examine crystals cut within 
close tolerances as to angle and di- 
mensions, mounted alike, and 
brought to within close tolerance 
of the same frequency at room 
temperature, we note that all their 
instabilities occur within close tol- 
erance of the same temperatures, 
or that they are all stable through- 
out the temperature run for cer- 
tain dimensions. 

Thus we may use the data ob- 
tained from relatively few crystals 
to ascertain safe dimensions for 
other crystals of the same fre- 
quency. 

Temperature exploration 
Since temperature -runs take time, 

and since available time is finite, 
it is obviously desirable to cut down 
the number of temperature runs 
involved in discovering favorable 
dimensions. If in any way we can 
ascertain that a pair of initial di- 
mensions is near to those which 
are favorable to a given frequency, 
then by "pushing" the dimensions 

(Continued on page 154) 
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Here's the very heart 
of your post-war product! 

When your new product gets into the 

consumer's hands,the battery that powers 

it can spell the difference between con- 

sumer satisfaction and disappointment. 

Ray -O -Vac Batteries are designed and 

built to deliver plus performance-extra 

capacity and dependability at lowest pos- 

sible cost to the user. You take no chances 

when you specify Ray- O -Vac Batteries. 

Our engineers are at your service now. 

For Dependable Power, Use 

RAY QVAc 
BATTERIES 
RAY -0 -VAC CO., MADISON 4, WIS. 

OTHER FACTORIES AT CLINTON, MASS., LANCASTER, OHIO, SIOUX CITY, IOWA, FONO DU LAC, WIS., MILWAUKEE WIS. 
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Engineering experience and man- 

ufccturing know -hoe :ombine to 
make Chicago Tans-ormer un- 

usually well qual fled to design 
and Froduce all -ypes of audio 
frequency filters for the most ex- 
acting requirements 

,sc makers of . . 
owe tronsformers for rodo 

and Cher electronic circuits, 
Mhratair power rransforo ees, 
audio- and 41 -er reactors, i-t- 
I-iramant transformers, auto rd control transformers, 
-eays filters, fluorescent ocl- 
Pasts end i9ttticn coils. 

CHICAGO TRANSFORMER 
DIVISION )F ESSEX WIRE CORPORATION 

3501 WEST ADDISON ST2EET 
CHICAGO, IS 

YOU CAN HAVE 
THE BENEFITS OF 

AUTOMATIC 

WITH 

EITHER 

AC OR DC 

Untiring, rugged, compact - 
Haydon timing motors and 
devices lead electronics engi- 
neers into new fields of ac- 
complishment. Haydon elec- 
troneered timing is available 
for your specific voltage, fre- 
quency, output speed and 
torque requirements. 

So versatile are Haydon syn- 
chronous AC timing motors - with automatic brake for 
instant stop, reversible feature 
and shift device for automatic 
reset - that application of 
automatic timing is being 
found practical in countless 
instances where never used 
before. 

If your problem is new - call 
in Haydon engineers - we 
can plan and build specific 
motors for individual needs. 

111-cantinte, 

hcfvc you ur 

latest 
catal,oi l 

It's handy to have. 

*ÉLÉCTRONEERED TIMING 

MANUFACTURING COMPANY 
* INCORPORATED 

'9O4e4 , Co4u 
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Here's How to CANCEL -OUT RESISTANCE 
CHANGES DUE TO TEMPERATURE 
WITH KEYSTONE "NTC" UNITS 

Purely Electrical Method 

Efficient-less added resistance 

For AC or DC 

Lightweight, compact 

Close compensation over range 
as wide as -55°C to ±150°C 

SOLUTION 
OF A 

TYPICA.. 
PROBLEM 

,60.... 
RaIZO.... ... . 
80 ... 
40 .1 
0 : 

-m o m 40.60.s dm 
TCMPCRATURC GEá C 

RA 
70 BE COMPEN,ïATEV 

/00.000 

/0,000 - 

-E0 0 *2040444D V 
TEMPERATURE GIG. C 

10 0.7064440ION6o 
w ENPERA7URC DIG C 

/LUSTRAT/V£ NTC 
CHARACTER/S7/CS 

TYPE LA 
SIZE 

MAX RATING 1.0 WATT 

I-40 -40 12 0 SE I0 60 d0 *IX NW N0 FSO 

TE`1Pa"RATURE DIG C 

A wide range .f temperature coefficients, 
resistance relues, sizes, shapes and watt- 
age ratings are available. 

NOW ... EFFICIENT, SIMPLE COMPENSATION 
FOR WIDE VARIETY OF ELECTRICAL DEVICES 

MODERN war has demonstrated that the extremes of world 
climate are only hours away ... has clearly indicated the 

expanded temperature range over which many precision elec- 
trical devices must operate if they are to meet the demands of 
the future. 

The inherent positive temperature coefficient of copper (and 
many other pure metals) results in large variations in current 
flow and voltage drop in windings and conductors when the 
temperature range is great. If uncompensated, wide -tolerance 
performance is probable. If the percentage resistance change 
is minimized by adding large amounts of low -coefficient re- 
sistance, low efficiency and drastic limitation of available 
power are inevitable. 

Because they have a large negative temperature coefficient, 
there need be only a moderate increase in circuit resistance 
when Keystone "NTC" units are used. The remarkable effec- 
tiveness and simplicity of this method are evident from the 
typical problem and its solution illustrated at the left. 

The experience of our customers indicates that Keystone "NTC" 
compensation can help make better -performing, more -sales - 
worthy indicating and recording devices, meters, relays, con- 
trol systems and many other electrical devices and components 
... economically. Why not let us tell you more about them- 
and put us to work on your problem? Write now-no obligation. 

t ^ 
Keystone "NTC" units are thermal resistors of special composition (not 
carbon), developed and manufactured by Keystone, and extensively 
used for temperature compensation, temperature measurement and 
control, time delay and other applications. 

KEYSTONE CARBON COMPANY, INC. 
ST. MARYS PENNSYLVANIA 
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A completepage 

24 
Illustrated 

Manual 

on pi-per,b- 

Eßitekwex% 
tAbSAVa% 

15214N/444 

pee 
7 '`t',t I) pN , ``.,,,`- , , 4 

so 

STE TODAY, 
on your letterhead, 
for your free copy. 

-h s unusual Arrcld manual on permanent nagnets i; the product of 

many ncnlhs of careful research and piar ninç. 

t s devcted errirely to the consideratipn of tie factors affecting 

tF e deign, eb cation and application of l inlco permanent magnets. 

`Witen er-irely by Arnold engineers, its pm -pose is tc, herp engineers 

it industry to better utilize the magnetic and FhysiccI characteristics 

of the ,Aini.a a loys in arriving at efficient Design. 

today, on your letterhecc, for yo Jr free copy. 

THE ARNOLD ENGINEERING COMPANY 

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 

Specialists 'n the Manufacture o= ALNICO PERMANENT MAGNETS 

CRYSTAL DIMENSIONING 
(Continued from page 150) 

about these as a mean we may lo- 
cate correct dimensions in rela- 
tively few runs. One method of 
obtaining such a point of depar- 
ture is by the calculation of un- 
coupled frequencies indicated above. 
Another, which is purely empirical, 
follows. 

We take a group of crystals of 
the same arbitrary face dimensions, 
cut within close angle tolerance 
and finished to the same frequency 
at room temperature. Then we pro- 
gressively alter the same dimen- 
sions on these crystals, maintaining 
fixed temperature, and record fre- 
quency change and activity at each 
step. The accompanying pair of 
graphs (Fig. 7) is typical of those 
obtained. It will be observed that 
in those dimension regions where 
the frequency curve is smoothest 
and most nearly approximates the 
horizontal, activity is highest and 
most unvarying. From this we ten- 
tatively conclude that the crystal 
in this range of dimensions is rela- 
tively insensitive to its contours- 
i.e., that coupling to unwanted 
modes is slight. 

If this is the case, then it is also 
not improbable that even with 
temperature change this lack of 
coupling will persist for some in- 
termediate dimension - ratio. The 
explorations of Fig. 7 indicate 
1.555 . .. 1.150 as a likely dimension 
region. The temperature runs of 
Fig. 6 were made on this assump- 
tion and the excellent ratio 1.152 
thus arrived at. This ratio was con- 
sistently verified for a set of similar 
crystals. 

Key frequencies 
This is a technic that is ap- 

plicable to any frequency. For- 
tunately the vast amount of pains- 
taking work involved in frequency 
by frequency exploration and veri- 
fication may be shortened once 
corresponding dimensions for a 
distribution of key frequencies are 
known. Considerations of continu- 
ity make it possible to derive curves 
on which interpolation is possible. 

The process is as follows: If a 
given ratio is valid for a given fre- 
quency, then for a frequency too 
far different a ratio not too greatly 
differing may be expected to work. 
Furthermore, if the ratios for two 
well - separated frequencies are 
known, the ratio for intermediate 
frequencies may, as a first approxi- 
mation, be taken to lie linearly be- 
tween the two. 

This will not prove to be accu- 
rately the case, but if crystals are 
made up near this ratio, and their 
ratio varied, the correct ratio may 
then be verified in terms of activ- 
ity and frequency performance. As 

(Continued oh page 158) 
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*#ca# ase de Nfl1/ vOLTee'lsT 
fo, ctiecknq TIff Dbcri»u»atorI/iwme,,t 

(A ZERO -CENTER -INDICATOR IS INCORPORATED FOR THIS PURPOSE) 

-aid pa can also use ttie /95 I'o/toÁays/ 

As an ELECTRONIC D -C VOLTMETER 

Measures d -c Voltage to 1000 volts in six ranges-has high 
resistance input of 10 megohms constant on all ranges - 
plus isolation resistor in probe for dynamic socket voltage 
readings - polarity turnover switch eliminates confusion 
in reversing test leads-positive and negative indications 
are individually calibrated. 

As an ELECTRONIC OHMMETER 

Measures Resistance up to 1000 megohms with internal 
source of only 3 volts - six resistance ranges indicating 
from .1 ohm with shielded cable - zero resetting unnec- 
essary with change of range - all ranges are indicated on 
"OHMS" scale. 

As an ELECTRONIC A -C VOLTMETER 

Measures a -c Voltage to 1000 volts r.m.s. in six ranges - 
with clear linear scale - Binding Jack with locking pin 
plug prevents accidental ground lead disconnection - 
meter protected against accidental burn -out. 

As an ELECTRONIC A -F VOLTMETER 

Measures a -f and Supersonic Voltage up to 100 volts with a 
range of 20 to 100,000 cycles - internal self -balancing 
diode-produces linear reading at any frequency. 

As an ELECTRONIC OUTPUTMETER 

Measures Decibels based on a -f voltage - calibrated in 
Volume Units for direct reading across 600 ohm audio 
circuits with standard zero level of 1 milliwatt. 

The New Model Of The Famous RCA Junior Voltohmyst 
Incorporates Several New Features Including: 

A diode for a -c measurements (flat 20 with one-piece crystal-clear transparent 
cycles to 100 kilocycles) ; linear a -c scale front (no glass to break or loosen); 
for all ranges; new plastic meter case and a shielded a -c cable and probe. 

TEST AND MEASURING EQUIPMENT SECTION 
Radio Corporation of America 
Camden, N. J. 

Name 

Street Address 

City & etate 

Buy More 
War Bonds 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION . CAMDEN, N. J. 

In Canada, RCA VICTOR COMPANY LIMITED, Montreal 

L 
137F 
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Peciagh $eciátipkg 
100 KC FREQUENCY 

STANDARD CRYSTAL 
. Designed to withstand severe 

shock and vibration. A crystal 
so precisely finished that it has 
less than 15 cycles drift from 
-50C to +85C*. (If oscillator or 
circuit is furnished, an accuracy 
of 3-5 cycles can be obtained) 

A special solder bead sup- 
ports ci tensile load of 9,000 
lbs. per square inch. Crystalab 
engineered to meet the most rig- 
id operating requirements. 
*Also available in frequencies from 
$0.86 to 200 KC. 

Write Dept. E.L. for comprehensive 
catalogue "Selectronic Crystals" and 
facilities booklet "Crystalab Solves 
a Problem". 

41 CRYSTAL RESEARCH LABORATORIES 
INCOR POR A T ED 

LABORATORIES AND MAIN OFFICE. 29 ALITN STREET, HARTFORD 3, CO NN. 

New York Allire: 15 E. 29111 Street, New York 10, N. Y. Phone M. H 5 1951 

e 

4 

Model DR -12 

Versatile is the word for 
Atlas Sound's latest creation, the 

DR -12 Little Giant (Bell diameter 7 in. Over 
all length 71/2 in.). Its construction gives equally 
gratifying service when used for marine appli- 
cation, factory, police and other communica- 
tions . . . a design that has proven itself 
more than equal to War's rigorous demands. 

Write for detailed description 

Complete Atlas Sound Catalog on request. 

e enT11 
CORPORATION.>: 

1451 39th Street Brooklyn, N. Y. 

1ncquER 
QWIHñKE 

BAKING ENAMEL 

We are now back in 

production of civilian 

goods with a full line. 

ALL 
RESTRICTIONS 

ARE LIFTED 

No longer is it necessary to use 

substitute materials for civilian 

goods. Send us your finishing 

problems now. If you are recon- 

verting from war to peace items 

let us help you get the right 

finish for a good start. 

LACQUER & CHEMICAL CORPORATION 

222 FORTIETH ST., BROOKLYN 32, N.Y. 
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A leaf actuator makes this 
Switchette into a tiny limit 
switch. 

,..,_W 

Selector switcles made up 
of Switchettes provide com- 
pact, sequence circuit 'antral. 

This small but sturdy limit 
switch has widespread 

KEYapplicotion. The Switchette 
is actuated by a plunger. 

TO COMPACT DESIGN 
YOU can use Switchettes to con- 

trol several circuits from a 
single location.. They can be actu- 
ated by cams in selector switches, 
or by a bellows or lever in limit 
switches. Whichever way you use 
them, G -E Switchettes help you 
save space and make your equip- 
ment more compact. 

Note the dimensions: 1.34 by 
by % inch. Yet the Switchette 
handles up to 10 amperes at 24 
volts d -c (230 volts a -c), and is 
sturdy enough to withstand millions 
of mechanical operations. 

Its small size, its lightning -fast 
snap action, and its ability to resist 
high physical shock and vibration 
make it ideal for built-in applica- 
tions on electric control equi anent 

GENERAL 

that has to "take it." Best of all, 
because of its unusual double -break 
contact structure, it simplifies the 
solution of many tricky circuit - 
control problems. 

Don't handicap your important 
designs 

Your plans for a smaller, lighter, 
or more compact equipment need 
not be stymied by the lack of a 
suitable make -and -break. contact 
mechanism. More than 200 modifi- 
cations of the Switchette are ready 
to meet your needs. In addition, 
we -have a variety of limit switches, 
transfer and selector switches, push- 
button stations, thermostats and 
timers built around the Switchette. 
Perhaps you can use some of these 

ELECTRIC lur 
WAS 

IDMDS 

In this compact multicircuit 
switch, Switchettes save 
space and weight. 

ready-made devices to advantage. 
Send for a catalog 

If you don't already have a copy 
of our Switchette catalog, mail the 
coupon below. If none of the forms 
listed in the catalog meet your 
needs, our engineers will be glad 
to work with you to adapt them. 
General Electric Co., Schenectady 5, 
New York. 

General Electric Company. Section B676 -I42 
Schenectady 5. New York 

Please send me Bulletin GEA -3818. which gives 
detailed information on Switchettes. 

NAME 

COMPANY 

ADDRESS 

E`.ECTRONIC INCUSTRiEi 



The urgent demand, in peacetime days, by the aircraft 

and radio industries for a compact, efficient D.C. motor was 

the challenge that led Pioneer to develop the Pincor BX 

series. Today Pincor BX motors flow from our plant in a 

steady stream to the producers of aircraft and radio equip- 

ment for the armed services. 

Pincor BX motors, in their classification, meet the varied 

requirements of aircraft and radio manufacturers that demand 

light weight, compact motors for efficient and dependable 

application. Pincor BX motors are direct drive, ball bearing, 

high speed units wound for continuous or intermittent duty. 

Shunt, series or split series windings are for operation on 

12 to 24 volt battery systems currently used and may be 

easily modified to meet your product demand. 

Depend on these rugged Pincor quality -proven motors 

in the BX series. Send your problem to Pioneer engineers 

and let them put their years of experience to work for you. 

Consultation with these men will not obligate you in the least. 

PCt1A 
ucld 

BUY MORE BONDS! 
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DYNAMOTORS CONVERTERS 
GENERATORS 

POWER PLANTS GEN -E -MOTORS 

PIONEER GEN -E -MOTOR 
CORPORATION 

5841.49 DICKENS AVENUE CHICAGO 39, ILLINOIS 

Export Office, 25 Warren Street, New York 7, U.S.A. 

Cable Address: Simontrice, N. Y. 

CRYSTAL DIMENSIONING 
(Continued from page 154) 

verified ratios accumulate, it ap- 
pears that they lie not on a 
straight line with respect to fre- 
quency but may be very closely 
fitted with an hyperbola, or in- 
verse ratio curve. With this knowl- 
edge and three well -separated, ver- 
ified frequency -ratio points, we 
may derive an equation from which 
the ratio for all other points may 
be accurately ascertained-a fact 
which is easily verified experi- 
mentally. 

It is to be remembered that the 
curve thus derived will not be 
unique. Further exploration will 
discover other curves lying, rough- 
ly, parallel to it. 

But when this charting has been 
completed the manufacturer will be 
in a position to know that a crys- 
tal of a given cut and frequency, 
accurately cut, lapped, dimensioned 
and finished, and mounted, will 
differ by a minimum amount from 
any other similarly processed. 

OWI 200 KW UNITS 
(Continued from page 103) 

loops. The schematic diagram of 
Fig. 5 shows the details of the 
equipment and indicates the tube 
types used. 

The line amplifier equipment in 
the control room feeds audio fre- 
quency energy to the low power 
unit at a level of about 10 vu. From 
there it is passed to the intermedi- 
ate amplifier, and thence to the 
modulator stage, which is designed 
to use either four or six Federal 
F -125A tubes operating Class AB, 
that is, without grid current. The 
four -tube complement is used when 
modulating two 50 kw power am- 
plifiers, instead of the 200 kw am- 
plifier. As will be noted in the cir- 
cuit diagram, two Federal F-872 
mercury-vapor rectifier tubes are 
connected across the grid circuit 
of the F -125A modulator stage for 
protection again current surges due 
to possible grid -plate flash -over. 

Overall audio frequency response 
of the audio amplifier -modulator 
equipment is within 0.5 db of the 
1,000 -cycle level from 30 cycles to 
10,000 cycles. Harmonic distortion 
is less than 5 per cent from 50 to 
7,500 cycles at 95 per cent modu- 
lation. 

The main rectifier has twelve 
Federal F -857A mercury-vapor rec- 
tifier tubes, arranged in banks of 
six, in a three-phase, full -wave 
rectifier circuit to supply 12,000 
volts for the 200 kilowatt power 
amplifier. A seventh F -857A tube 
is included in a stand-by position 
with each group of six rectifier 

(Continued on page 162) 
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A lower cost of manufacturing is one 
of many advantages Whitaker offers 
you through our engineered wiring 
service. We are wiring specialists, 
and if your production needs include 
WIRING HARNESSES ... BONDING 
JUMPERS ... CABLE ASSEMBLIES... 
CABLE or TERMINALS - you'll find 
Whitaker is a dependable source of 
supply ... In addition to an engineered 
wiring service, Whitaker also offers a 
quality line of standard cable prod- 
ucts. We invite you to write and ad- 
vise us of your needs. 

WHITAKER CABLE CORPORATION 
General Offices: 1311 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. St. Joseph, Mo. Philacelphia Oakland 
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 ASK US ABOUT OUR NEW HIGH -TENSILE STRAIGHT BERYLLIUM COPPER WIRE 

BERYLLIUM COPPER 

PHOSPHOR BRONZE 

STAINLESS STEEL 

HIGH CARBON STEEL 

NICKEL CHROME 

NICKEL SILVER 
¡ B 

ANS re STERLING SILVER 
nl 

the kvi 
a 

the 1°P! 
thatats 

made for 
In exact sizes with exacting physical characteristics, Spencer 
wire brings you the right wire to improve your improved product. 
Write for folder today - Bring your wire problems to 

%v- 
S PE N C E COMPANY 

160 

Specify 
SPENCER 

for exact specifications 

WEST BROOKFIELD PLANT 

WEST BROOKFIELD MASS. 
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Copr. 1945, G. I. Corp. 

We, the "decadent democracies," the "softies and 

amateurs," went in and tackled the "professionals"-showed 

them how to wage and win a war. 

Shortages of materials? Pricing problems? Produc- 

tion flow problems? G. I. is not alone with these problems. 

They are just hurdles in the race to attain peak production 

and the greatest possible employment. The war ended so 

suddenly, Glory be, that some hitches are inevitable. But like 

the rest of industry, we are taking a realistic view. Every 

day breaks another bottleneck and output surges ahead. 

We are putting into practical operation the advanced 

techniques, the ingenuity and know-how which were the 

natural outgrowth of five years of intensive war effort, in 

the manufacture on an extensive scale of 

VARIABLE CONDENSERS TUNING MECHANISMS SPEAKERS 

RECORD CHANGERS AND OTHER RADIO COMPONENTS 

ENERAL NSTRUMENT 

CORPORATION 
829 NEWARK AVENUE, ELIZABETH 3, N. J. 
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WE MANUFACTURE 

Radio coils 

Solenoids 

Bank -wound 

Universal 
Universal progressive 

Paper section 

Layer -wound 
Toroids 

From the middle of the 
voice frequency to ultra- 
high frequency. Electronic 
and radio equipment of all 
kinds. 

3, 

WE HAVE EQUIPMENT 
FOR ANY TYPE OF TREATMENT: 

Hermetic 

Wax 
Varnish -impregnating 
Baking, vacuum -impregnating 
Oil filling 

We have a completely 
equipped laboratory with Q 
meters, twin -"T" bridges 
and special bridges ... for 
frequency analyzing and 
prime standard of fre- 
quency. 

ALSO 
We are equipped for turning out special sub -assembly work 

. work on complete units where allied to our various facili- 
ties as well as small punch press work ... lugging and ter- 
minal assembly ... soldering, testing ... original design and 
product design. 

We invite you to consult with us without obligation. 

COMMUNICATION PARTS 
NOT INC. 

1101 NORTH PAULINA ST. CHICAGO 22, ILLINOIS 

OWI 200 -KW UNITS 
o:: t,nued from page 158) 

tubes, to oe switched into service 
in the event of failure of one of 
the active tubes. 

The transformer bank is connect- 
ed in delta -delta to permit opera- 
tion at reduced power if one of the 
transformers must be removed for 
servicing. Output voltage of the 

. recti,.ìer is controlled by the motor - 
operated induction regulator in the 
2,300 volt primary supply. Con- 
trolled either automatically or 
manually, this regulator holds the 
rectifier output to any selected 
voltage between 8.0 and 12.5 kilo- 
volts. In automatic operation of 
the regulator, opening of the pri- 
mary circuit breaker instantane- 
ously sets the regulator at its low- 
est operating position, so that when 
the circuit breaker is closed the 
1 sctifier will start at a reduced 
voltage and slowly reach any pre- 
determined value. 

The international broadcast 
transmitters at both the Dixon and 
the Delano stations are now in 
operation about 20 hours per day. 
In the design of the equipment for 
these stations ample margin of 
safety has been stressed to assure 
uniformly high performance free 
from interruptions due to break- 
down of components. At the same 
time, this has been accomplished 
without any sacrifice in flexibility, 
the motor -operated tuning controls 
in the 200 kw power amplifier be- 
ing particularly useful in making 
rapid changes of frequency. Though 
departing in several important re- 
spects from the design of more 
conventional lower powered ampli- 
fiers, the basic design of the 200 
kw power amplifier has proved. 
completely dependable, entirely 
practical and highly efficient. 

Automatic Ball Sorter 

Sorting commercial grade steel 
balls already accurate to .0005 in. 
into ten sizes accurate to .00001 by 
letting them roll down a pair of 
fine knife edges set at taper may 
be an old story, but Jack & Heintz, 
Inc., Cleveland, have given it an 
electronic twist by incorporating a 
self feeding and gating mechanism. 
In this automatic ball gage, the 
operator need only fill the plexi- 
glass hopper. Four machines sort 
more balls than 32 hand operators 
and don't make mistakes. 
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e 
ARE YOU WORRYING ABOUT 

{ 
J 

1 

4 S? 

concehrúrcg. 

1 

ELECTRONIC PRODUCTS 

FM l Am RADIO RECEIVERS 

INDUSTRIAL INSTRUMENTS 

Write, Wire, or Phone 

II?CWI[ ILÁJLIIC 
u ILI ILA C ILA LC ILAT 0 112Y CO. 

2422 NORTH PULASKI ROAD 
ALL TELEPHONES - CAPITOL 3161 

CHICAGO, 39, ILLINOIS, U.S.A. 

CABLE ADDRESS - RORADLAB CHICAGO 

G'mvtu.Ptine úru3irzeva. 9.utmurcertt 9J.micjitem, 
STEEL HARDNESS COMPARATORS 

THERMOCOUPLE SWITCHES 

ANGULAR SWEEPS 

MEGA MEGA OHMMETERS 

RADIOACTIVITY "R" METERS 

OSCILLOGRAPH PRE -AMPLIFIERS 

ASK FOR CIRCULARS DESCRIBING THESE INSTRUMENTS 

PRECISION PULSE GENERATORS 

MILLI -SECONDS METERS 

LINEAR OHMMETERS 

MAY WE MAIL YOU OUR CIRCULAR 23A45 DESCRIBING OUR ENGINEERING SERVICES ? 
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6uez eaneadee 
SOUND EFFECTS FILTER 
One of hundreds of basically different 
filter types produced by Audio 
Development, this unit has been de- 
signed principally for the . use of 
broadcasting stations and recording 
studios. The filter consists of a single 
prototype low pass and a similar high 
pass filter section, each with eight 
different cut off frequencies. This 
permits the selection of a proper cut 
off frequency for any application. 

Attenuation of at least 18 DB per 
octave is obtained for both high and 
low pass sections with the insertion 
loss in the pass band less than 1 DB. 
Coils are individually shielded to per- 
mit normal operating levels between 
-40 and +14 VU. Standard imped- 
ance is 600 ohms. Mounting facilities 
are provided within the unit for trans- 
formers, thereby permitting operation 
in systems of any impedance. 

DO YOU HAVE A FILTER PROBLEM? 

NU MBER FIVE OF A S E 21 E S 

DC means SC ... 
Selenium Conversion in 
battery charging. Fully 
automatic . . . absolute 
dependability over wide 
temperature range . 

elimination of mainte- 
nance costs . . . no har- 
monics in DC wave . . 

power failure protection 
, . small ... compact .. . 

moisture and fungi proof 
...immunity to corrosive 
fumes . . . these features 
prove that DC means 
SC . . . Selenium Con- 
version in battery charg- 
ing. If you use DC . 

get the facts on SC! 

SEND FOR 
BULLETIN 

SELENIUM CORPORATION 

Hof AMERICA 
1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 

EXPORT DIVISION: FRAZAR A HANSEN 

IN CANADA BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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Westirnhous e 
MAKES IT POSSIBLE FOR YOU TO GET ANY 

ELECTRONIC TUBE YOU NEED 

FROM ONE LOCAL SOURCE 

A Westinghouse tube representative will survey 
your electronic equipment to determine the 
number and type of each tube, regardless of 
make, and its estimated life. 

Westinghouse tube representatives also will 
make tube surveys of the other plants in your 
area to determine the quantity, number and 
type of tubes required. 

Your Westinghouse tube distributor then has an 
accurate picture of tube requirements of your entire 
area on which he may base his tube stock. This stock 
will include all the tubes which your equipment 
requires, regardless of make. 

HERE'S WHAT YOU GET: A copy of the survey of 
your equipment. A report on the tubes used in your plant. 
Prompt delivery on these tubes from your local 
Westinghouse tube warehouse. 

FOR A SURVEY OF YOUR PLANT ... call your 
local Westinghouse representative or write 
Westinghouse Electric Corporation, Lamp Division, 
Bloomfield, New Jersey. 

TUNE IN: John Charles Thomas-Sunday, 2:30 P. M., EWT- le NBC. Ted Malone, Mon. through Fri., 11:45 A.M., EWß'-ABC. 

One call doc/it all 

©1945, Westinghouse Electric Curporutko 

k 

see` 

WHEN YOU USE 

THE WESTINGHOUSE 

SURVEY AND SUPPLY PLAN! 

Westin house 
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AREA OF 
DISTRIBUTION 
The new amazing Altec 
Lansing multi -cellular Du- 

plex Speaker provides up 
to 800% increased area 
of quality sound distribu- 
tion. In the vertical plane, 
the Duplex delivers a forty 
degree angle of distri- 
bution, or eight times the 
area distribution at high 

frequencies as compared 
to single unit speakers of 
comparable size. Another 
reason why the DUPLEX is 

the SPEAKER that REVO- 

LUTIONIZES the methods 

of sound REPRODUCTION. 

SEND FOR BULLETINS 

1210 TAFT BLDG., HOLLYWOOD 28, CALIF. 

250 WEST 57 STREET, NEW YORK 19, N. Y. 

IN CANADAA: NORTHERN ELECTRIC CO. 
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WIDE READING 
(Continued from page 113) 

galvanometer is recorded photo- 
graphically, and the resulting rec- 
ords have the appearance of a 
modulated carrier wave. 

Accessory equipment 

Two similar electronically regu- 
lated power suppliés are provided; 
the heater supply is diagrammati- 
cally illustrated in figure 2. Upon 

110 V 

AC 

83 

83 

HEATER 

PILOT LIGHT 

bubbles, and therefore these waves 
can be used for degassing metallic 
melts. The method described pro- 
poses the generation of waves di- 
rectly inside the molten metal. 

In the electric furnace discussed 
(operating frequency of the order 
of 10 kc), the heat production 
is caused by the formation of 
eddy currents in the charge. These 
eddy currents, in addition, cause a 
rotary motion of the molten metal, 
which favors the absorption of air 
by the molten material and coun- 

6SC7 
HEATER 

250 V 

5 6L6'S 
IN PARALLEL 

300 MA 

250 

Fig. 2. Electronically regulated power supply for stabilizing the heater voltages 

an increase in heater voltage, the 
grid potential of tube 6SF5 2 in- 
creases, that of the right-hand sec- 
tion of the tube 6SC7 2 decreases, 
while that of the left-hand section 
increases, causing the plate poten- 
tial of the left-hand section to de- 
crease cutting off current through 
the 5 6L6 tubes connected in paral- 
lel. 

It is important that the operator, 
be able to observe the output of 
the thermocouple amplifier while 
obtaining a spectrum. Provision of 
a portable output meter satisfies 
this requirement. A two tube am- 
plifier and vacuum tube voltmeter 
combination connected to the plate 
of the 6SJ7 1 tube is used for the 
visual indicator. 

Test methods are described and 
details of the operation and per- 
formance of the circuit given; the 
noise behavior is illustrated by 
oscillograms taken with different 
inputs. 

Degassing of Metal Alloys 
W. Esmarcht, T. Rommel and K. Benther 
W. V. Siemens Werke, Werkstoff Sonderhefte, 

Berlin, 1940, pp. 78-87; reported in Electronic 
Engineering, London, July, 1945). 

The passage of an ultrasonic 
wave through a liquid is accom- 
panied by the liberation of gas 

6SC7 2 

200 

6SF5 2 

6SF5 I 

12SN 7 

65H7 

6SH7 2 

6SJ7 3 

6SJ7 2 

6SJ7 I 

HEATERS 

teracts to some extent the de- 
gassing effect of the rise in tem- 
perature. 

By superimposing a constant 
magnetic field on the high -fre- 
quency field of the furnace, me- 
chanical vibrations are induced in 
the melt, the force at each point 
being proportional to the product 
of the local current density and 
the field strength and acting radi- 
ally to the coil axis. By a suitable 
choice of bath dimensions, reso- 
nance effects can be produced 
which increase the intensity of the 
vibrations. We thus have a method 
of generating high -frequency waves 
within the melt. 

In the experiments a 10,000 cycle 
generator delivered a current of 
the order of 100 amperes to the 
furnace coil. The total energy con- 
sumption amounted to about 15 kw, 
of which 10 kw were supplied by 
the high frequency generator. With 
a specially designed heating coil, 
the energy consumption for the 
steady magnetic field could have 
been reduced very considerably. 
The experiments were carried out 
with 8 to 10 kilograms of melts of 
pure aluminum and aluminum - 
magnesium alloys, the temperature 
was kept constant at 700 deg. C. 
Samples were drawn off every 10 

(Continued on page 170) 
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WHAT DO YOU WANT IN A CABLE? 
Portable 

Radio Frequency 

Transmission 

Cable 

ANSONIA 
and 

ANKOSEAL 
can supply the 

combination of 

Qualities You Need! 

To do your job and do it right, you need 

cable with certain characteristics. Three 

or four or more factors heat resistance, 

dielectric strength, flexibility and dura- 

bility, for instance must be satisfied 

in the one cable. You can settle for less 

-but when a cable fails, it's your repu- 

tation that suffers. 

At Ansonia, electrical cable is engi- 

neered to meet all necessary require- 
ments as far as that is possible. And, 

Combination 

Radio and Audio 

Frequency Control 

Cable 

Portable 

Power Cable 

thanks to ANKOSEAL, a remarkable 
thermoplastic insulation, our engineers 

are usually' able to combine in one cable 

all the qualities you need. 

Simply tell us what you want in a cable 

we'll design and produce it. It won't 
be the cheapest cable-but it will be 

right! The difference will result in 

longer life and better performance. 

We'll be glad to describe in detail what 
Ansonia can offer you in the form of 
job -engineered cable. Write now for 
fuller information. 

THE ANSONIA ELECTRICAL COMPANY 
Specializing in"Ankoseal" n TIermolalas/ic Insulation 

ANSONIA CONNECTICUT 

A Wholly -Owned Subsidiary of 

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

Makers of the famous Noma Lights-the greatest name in decorative lighting. Manu- 
facturers of fixed mica dielectric capacitors and other radio, radar and electronic equipment. 

Armored 

Power Cable 

Control 

Cable 

Oil Resistant 

Portable 

Cord 

Why ANKOSEAL 

solves cable problems 

Ankoseal, a thermoplastic insu- 
lation, can help solve many elec- 
trical engineering problems, 
now and in the future. Polyvinyl 
Ankoseal possesses notable 
flame -retarding and oil resisting 
characteristics; is highly resist- 
ant to acids, alkalies, sunlight, 
moisture, and most solvents. 
Polyethylene Ankoseal is out- 
standing for its low dielectric 
loss in high -frequency transmis- 
sion. Both have many uses, par- 
ticularly in the radio and audio 
fields. Ankoseal cables are the 
result of extensive laboratory re- 
search at Ansonia-the same 
laboratories apply engineering 
technique in the solution of 
cable problems of all types. 
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This is not our own appraisal of the Simpson 260. 
We knew, before the war, that it was a fine instru- 
ment but, frankly, we didn't know how good it was 
until war wrote the record. Now the story of the 
260 is written into the records of such wartime in- 
dustrial developments as that of synthetic rubber, 
and into the vast and secret research and servicing 
of radar. 

Originally designed as a radio serviceman's test 
unit, the Simpson 260, because of its sensitivity and 
wide range was found adaptable to general service 
duties in the entire electronics and electrical fields. 
Not a warborn instrument, the 260 was given thou- 
sands of essential war jobs in the production and 
servicing of communications equipment. It made a 
vital contribution to the success of tactical oper- 
ations. 

Over 300 government agencies and university 
laboratories of the United States and Canada pro- 
cured every one of these test instruments Simpson 
could deliver on an expanded war production sched- 
ule, They were turned out by the thousands. Every 

SIMPSON 260, HIGH SENSITIVITY SET TESTER 
Ranges to 5000 Volts-Both A.C. and D. C. 20,000 

At 20,000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap- 
proaching its price and quality. The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1. microampere and up to 500 milli- 
amperes are available. 

Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as 5/2 ohm can be 
made. With this super sensitive instrument you can 
measure automatic frequency control diòde balanc- 

branch of the armed services-Army, Navy, Ma- 
rines, Coast Guard-carried them to the far ends of 
the earth. They were compelled to perform under 
conditions often so arduous that testimonials of 
amazement at their ability to function at all became 
commonplace as the record grew. 

Chosen on its merits, the Simpson 260 became 
uniquely the test instrument of the war. 

AVAILABLE NOW TO YOU 

Now the Model 260, always the preferred instru- 
ment of radio servicemen, is available again to a 
widened field of peacetime services. We ask you to 
remember its record as an example of the quality 
and advanced engineering that goes into all Simp- 
son instruments, as evidence that other new Simp- 
son developments are well worth waiting for. They 
will be released as soon as Simpson standards for 
their manufacture are satisfied. They will continue 
the leadership that has given Simpson a world-wide 
reputation for "instruments that stay accurate" with 
ideas that stay ahead. 

SIMPSON ELECTRIC COMPANY 
5200.5218 W. KINZIE ST., CHICAGO 44. ILL. 

FOR TELEVISION AND RADIO SERVICING 
Ohms per Volt D.C.-1000 Ohms per Volt A.C. 

ing circuits, grid currents of oscillator tubes and 
power tube, bias of power detectors, automatic 
volume control diode currents, rectified radio fre- 
quency current, high -mu triode plate voltage and 
a wide range of unusual conditions which cannot 
be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 
Price, complete with test leads 
Carrying case 

ASK YOUR JOBBER 
Volts D.C.(At 20,000 

ohms per volt) 
Volts A.C.(At 1,000 

ohms per volt) 
Output Milliamperes 

D.C. 
Microamperes Ohms 

2.5 
ID 

50 
250 

2.5 
10 

50 
250 

2.5 V. 
IO V. 
50 V. 

250 V. 

10 

120 
500 

100 0-1000 
0-100,000 
0-10 Megohms 

(12 ohms center) 
(1200 ohms center) 
(120,000 ohms center) 

1000 
5000 

1000 
5000 

1000 V. 
5000 V. 

(S Decibel ranges: -10 to +52 DB) 

WATCH FOR NEW 
SIMPSON DEVEL- 
OPMENTS. THEY 

533.25 WILL BE WORTH 
4.25 WAITING FOR! 
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WORLD'S 

FASTEST PLANE. 

«421 

ANDREW COAXIAL 

CABLES! 

Lockheed's sensational 
new jet-propelled su- 

per fighter, the P-80 
"Shooting Star," is 

the world's fastest and 
highest flying plane. 

It is highly significant that Andrew 
coaxial cables were chosen for the vital 

radio and radar equipment installed in the 

P-80. They were selected because they are 

much more resistant than ordinary solid 
dielectric cables to the high temperature 
encountered in the tail of the plane. 

Andrew Co. is a pioneer manufacturer of 

antenna tuning and phasing equipment, in- 

cluding a complete line of ceramic insulated 
coaxial cables and all necessary accessories. 

Write for catalog. 

ANDREW CO. 
363 EAST 75th STREET, CHICAGO 19, ILLINOIS 

WIDE READING 
(Continued from page 166) 

minutes and the gas content de- 
termined by the vacuum method. 

It appears that alloys containing 
even relatively large percentages of 
Mg can be completely degassed by 
this method in 30 to 60 minutes, 
provided the surface of the melt 
is protected by a fused salt layer 
and thát dry air or nitrogen is di- 
rected onto the surface during the 
treatment. The salt used had the 
following composition: KC1 40 per 
cent, NaCl 30 per cent, NaCi 30 per 
cent, CaCO:: 15 per cent, NaF 15 
per cent. 

Polar Diagrants 
for :litt( itnas 
J. S. McPetrie, L. H. Ford and J. A. Saxton 
(Wireless Engineer, London, June, 1945) 

Experiments are reported on the 
directional properties of a half - 
wavelength receiving antenna as- 
sociated with a V-shaped wire -net- 
ting reflector. Polar diagrams were 
measured with 50 cm waves for va- 
rious angles of the V between 80 
deg. and 330 deg. and distances of 
the antenna of quarter, half and 
three-quarter wavelengths from 
the apex of the reflector. The an- 
tenna was placed either parallel or 
pendicular to the apex of the re- 
flector; measurements with the an - 

d-/ ,`, -II¡¡) 
1ff d-4 v77 

` 

i,41.1.4` ' 
`; `w "; 

7-';4\L 

' 
. 

dÌ" 1"M ,- -sd-z 
100 200 

ANGLE OF V- DEGREES 

300 

Directional characteristics of half - wave 
antenna associated with V-shaped reflector 

tenna in the plane of a sheet re- 
flector are also discussed. A great 
number of polar diagrams obtained 
are reproduced in the text. The 
figure shows the variation of gain 
in the direction of maximum re- 
ceived signal with angle of V for 
three distances d between antenna 
and apex of V. The full -lines were 
obtained with the antenna parallel 
to the apex of the V, the dotted 
lines with the antenna at right 
angle to the apex of the V. 

The following results are stated: 
The backward .radiation decreases 
as the angle of the V is decreased. 
The backward radiation increases 
with increase in antenna -reflector 
distance. If the antenna is parallel 
to the apex and for angles of V in 
the neighborhood of 80 deg. to 100 
deg., there is no appreciable change 
in the polar diagram or gain with 

(Continued on page 174) 
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SEND FOR THIS 

RESISTOR DATA 
For the convenience of designers of products re- 

quiring resistors, Ward Leonard offers this new 

Resistor Handbook. It describes in detail the 

full line of wire -wound resistors giving complete 

information on mountings, enclosures, terminals 

and resistance values. Write for your copy today. 

BEVY 

MORE 

WAR BONDS 

* * 

* 

WARP LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control g_ devices since 1892. 

WARD LEONARD ELECTRIC COMPANY - 61 SOUTH ST. MOUNT VERNON, N. Y. 
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FREE! 
The famous 64 -page, fact -packed book 

that has stimulated thousands of men! 

"Forging Ahead in Business" is a 
practical, thoughtfully -written 
hook with "punch" and common 
sense on every page. It carries a 
message of vital importance to 
every man who wants to make 
more money, get a better job and 
improve his station in life. 

Partial Contents: 
Law of Success 

Forging a Career 

Organized Knowledge 
Highway of Achievement 
Making Decisions 

Failure and Success 

Noted Contributors 
Among the prominent men who 
have contributed to the Institute's 
training plan, which is described 
in "Forging Ahead in Business," 
are: Thomas J. Watson, President, 
International Business Machines 
Corp.; Clifton Slusser, Vice Presi- 
dent, Goodyear Tire & Rubber 
Co.; Frederick W. Pickard, Vice 
President and Director, E. I. du 
Pont de Nemours & Co. 

Simply return the coupon below, 
and your FREE copy of "Forging 
Ahead in Business" will be mailed 
to you. 

MAIL COUPON TODAY 

ALEXANDER HAMILTON INSTITUTE 
Dept. 825,71 W. 23rd St., New York 10, N. Y. 
In Canada: 
54 Wellington Street, West, Toronto 1, Ont. 

Please mail me, without cost, a copy of the 
64 -page book-"FORGING AHEAD IN 
BUSINESS." 

Name 

Firm Name 

Business Address 

Position 

Home Address 
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/214:41, 

Get a copy of the new RA- 
DIART AERIAL CATALOG 
from your Distributor 
available now. 

ALL LENGTHS -ALL STYLES 

PLEASURE AND POLICE TYPES 

Made from RADIART Quality materials 
throughout, these Aerials will meet every 
expectation for ease of installation - dur- 
able construction - perfect insulation and 
rustproof finish. 

They are worthy of the name RADIART 
and are another example of why RADIART 
AERIALS HAVE ALWAYS BEEN THE 
STANDARD OF COMPARISON. 

If you have not already done so, send your 
order to your Distributor for a stock of these 
new, glamorous RADIART AERIALS now. 

Manufactured by the makers of RADIART Exact Duplicate Vibrators 

Radiart Corporation 
3571 W. 62nd STREET CLEVELAND 2, OHIO 

Canadian oak, 
25 warren S,.. New 'fork ' N.\'. 455 Cnis k. W.. Mooerea. Canada' 

PtrmaucuI 
Magnets 

All Shapes, Sizes and Alloys. Alnico magnets 

cast or sintered under G. E. license. Chrome, 

Tungsten and Cobalt magnets stamped, 
formed or cast. 

THOMAS & SKINNER 
STEEL PRODUCTS CO. INDIANAPOLIS, IND. 

42 YEARS' EXPERIENCE 
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bulletin 
iocv ioZ 

write for new 

LABORATORY VOLTAGES accompany your equipment 

into the field with built-in CONSTANT VOLTAGE 
On the drafting boards of hundreds 
of sales -minded design engineers, 
product insurance is being written 
into the specifications of new elec- 
tronic and electrically operated 
equipment. 

A critical analysis of sales depart- 
ment records of past performance 
usually discloses that the most fre- 
quent cause of equipment failure or 
sub -standard performance is the 
one most often overlooked - field 
voltages that do not correspond 
to the rated voltage at which the 

Con5tas, 

equipment is designed to operate. 
Today sales -minded design engi- 

neers make certain that carefully 
controlled laboratory voltages, on 
which the operation of their equip- 
ment is predicated, go with it into 
the field, by writing "SOLA Constant 
Voltage Transformers" into their de- 
sign specifications. In many cases 
the inclusion of the "CV" trans- 
former is accomplished at an actual 
saving in cost over standard equip- 
ment design. 

Thus rated voltage is available at 

rmers 

all times because SOLA Corsstánt 
Voltage Transformers instantly cor- 
rect fluctuations as great as 30% to 
less than ± 1% of rated require- 
ments. These sturdy, automatic 
transformers require no pampering 
or supervision. They protect both 
themselves and the equipment 
against line surges and short cir- 
cuits. 

Standard units are available in 
capacities from IOVA to 15 KVA or 
special ¡units can be built to your 
specifications. 

P.9-Yir Met- fe 

G" ite 90-62:4 

for Bulletin 100.102 
Ask 

Transformers for: ConstantVoltage Cold Cathode Lighting Mercury Lamps Series Lighting Fluorescent Lighting X -Ray Equipment Luminous Tube Signs 

Oil Burner Ignition Radio Power Controls Signal Systems Door Bells and Chimes etc. SOLA ELECTRIC CO., 2325 Clybourn Ave., Chicago 14, 11b 
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New in Principle! 

Revolutionary in Range! 

CML MODEL 1200 

STROBOSCOPE 

Rotary speeds from 600 to 600,000 
RPM - or vibrations from 10 to 10,000 
CPS - can be "stopped" and studied 
with the Model 1200 Stroboscope. The 

light source is mounted in a small probe 
at the end of a five-foot flexible cable. 

This makes it easy to examine small objects at close range. Provision is 

made to operate the unit from external tuning fork or crystal standards, 
where extreme accuracy is required. The motion of objects moving at 

irregular speeds may also be "stopped" with the Model 1200. An accu- 

rate repetitive pulse rate is obtained, as the pulses are derived from a 

stable audio oscillator. 

Not only does this eliminate the necessity for constant readjustment 

of the repetitive rate, but it also insures clearly defined images at 
high speeds. 

For greater flexibility, a light intensity control switch is also provided. 
This enables the user to control both the intensity of the light and the 
duration of the pulse length. 

WRITE FOR 

DESCRIPTIVE 

BULLETIN 

COMMUNICATION 
MEASUREMENTS 
LABORATORY 

Ilotobridge Electronic Generators Power Supply Units 

120 GREENWICH ST., NEW YORK 6, N. Y. 

WIDE READING 
(Continued from page 170) 

change in antenna reflector dis- 
tance over the range of one quarter 
to three-quarter wavelengths. By 
using an antenna in the plane of a 
flat sheet reflector it is possible to 
obtain a polar diagram showing an 
almost uniform sensitivity for a 
signal received from any direction 
over an arc of 180 deg., combined 
with a reasonably sharp minimum 
when the sheet is in the plane con- 
necting the transmitter and re- 
ceiver. This property might be of 
use for direction finding purposes. 

Dielectric Heating for 
Gluing of Wood 
D. I. Lawson (Electronic Engineering, London, 
August, 1945) 

An investigation is made into the 
relative efficiencies of longitudinal 
and transverse heating applied to 
the gluing of wood. In longitud- 
inal heating the electric field is ap- 
plied along the lines of glue, in 
transverse heating it is applied at 
right angles to the lines of glue. 

Equivalent circuits for the two 
arrangements, assuming the load 
to be tuned to resonance, are con- 
sidered and the following formulae 
are derived: 

3L - 

aT - 

1 

+ 
Nfwc tan.ßw 

( N - 1 )f9d tan.69 

1 

1+ 
N fqc tan.ß,h, 

(N-1)Ewd tan.,(aig 

a,. is the fraction of the total radio 
frequency power dissipated in the 
glue line with longitudinal heating 
and a, the same fraction for trans- 
verse heating; N is the number of 
wooden sections, N-1, consequently, 
the number of glue lines; E and f . 

are the dielectric constants of wood 
and glue, respectively, while tan n,. 
and tan 0 are the power factors of 
wood and glue; e and d are the 
width of the wood and the glue sec- 
tions, respectively. 

The two formulae differ in that 
the dielectric constants of wood 
and glue are interchanged. To ob- 
tain maximum efficiency, longitud- 
inal heating is to be preferred if 
the dielectric constant of the glue 
exceeds that of the wood and 
transverse heating if the dielectric 
constant of the wood exceeds that 
of the glue. 

An advantage of longitudinal 
heating is that in dealing with 
thick wooden blocks it is possible in 
effect to reduce e by using a series 
of platens covering the glue lines 
only and missing the bulk of wood 
in between. 

I Continued on page 178) 
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PERMANENT MAGNETS MAY DO IT BETTER 

(This is the second of three advertisements regarding permanent magnetic materials) 

ALNICO ALLOYS (Grades 1-1V) 

The precipitation -hardening alloys known as 
Alnico are composed of aluminum, nickel and 
iron, with the addition of cobalt and copper 
in some grades. Composition is varied to 
adapt the material to a wide range of require- 
ments. All grades of Alnico have compara- 
tively high coercive force, moderate residual 
induction (except Alnico V, which is high in 
both) and high available energy. 

The Alnicos are hard, brittle, coarse - 
grained, non -forgeable and non -machinable. 
They are cast from coreless induction fur- 
naees in sizes ranging from 1/10 ounce in 
weight to 110 pounds. Sintered Alnico is a 
mixture of powders of the constituent metals 
molded to desired shapes under extreme pres- 
sure. It is less brittle than the cast type, 
fine-grained, and can be produced in weights 
between 1/150 ounce and 3 pounds. 

* * * THE INDIANA STEEL 

Close control of all steps of production is 
essential for obtaining the highest magnetic 
efficiency in the Alnico alloys; they must be 
poured over á narrow range of temperature, 
heated to just under their melting point for a 
measured period of time, cooled at a con- 
trolled rate and annealed at precisely 
controlled temperatures. 

Better permanent magnet materials make 
possible improved operating results in many 
devices. Many products now using perma- 
nent magnets of less efficient materials should 
be re -designed to capitalize the latest devel- 
opments. Consult our engineers on your 
problems in product design to get the best 
solution to your permanent magnet require- 
ments. Write for technical handbook: 
"Permanent Magnet Manual." 

Cape. 1946, The Indiane Steel Products Co. 

E NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
NIP) 

PRODUCTS COMPANY * * * 
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Permoflux Speakers and Transformers 
Set New Standards of Comparison! 
New Permoflux speakers in a complete range of true -dimensioned 
sizes from 2" to 15", with power handling capacities from 1 to 20 
watts, provide the finest sound reproduction for every application. 

Permoflux midget transformers, with their many practical circuit 
applications, have literally revolutionized efficiency concepts where 
size and weight are determining factors. 

Advanced engineering designs, improved manufacturing 
methods and new materials have all contributed their share in the 
development of Permoflux speakers, transformers, microphones 
and headphones. You can count on Permoflux to provide an acous- 
tical unit to suit your exacting requirements. 

BUY WAR BONDS FOR VICTORY! 

PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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- On a Better Job 
and a Secure Career in 

RADIO -ELECTRONICS 
What's ahead of you in the field of Radio 

Electronics? One thing is certain. Now 
that peace is here, Radio -Electronics will 
surge forth as one of America's foremost 
industries, offering promising careers for 
radiomen with modern technical training. 

NOW is the time to take the time to pre- 
pare yourself for these important, career jobs 
in radio -electronics engineering. CREI can 
show you the way by providing you with the 
"tools" to build a firm foundation of ability 
based on a planned program of technical 
training. In our proved home -study course, 
you learn not only how ... but why! Easy - 
to -read -and -understand lessons are provided 
you well in advance, and each student has 
his personal instructor who corrects, criticizes 
and offers suggestions on each lesson exami- 
nation. This is the successful CREI method 
of training for which more than 10,000 pro- 
fessional radiomen have enrolled since 1927. 

Your ability to solve tough problems on 
paper and then follow-up with the necessary 
mechanical operation, is a true indication 
that you have the confidence born of knowl- 
edge . confidence in your ability to get 
and hold an important job with a secure, 
promising post-war future. Investigate now 
the CREI home -study course best suited to 
your needs, and prepare for security and 
happiness in the New World of Electronics! 
Write for all the facts now. 

WRITE FOR NEW, FREE 36 -PAGE BOOKLET 

If you have had professional or 
amateur radio experience and 
want to make more money- 
let us help you qualify for a 

better radio ¡ob. TELL US 
ABOUT YOURSELF so we can 
plan intelligently a course best 
suited for your needs.-PLEASE 
STATE BRIEFLY YOUR BACK- 
GROUND OF EXPERIENCE, ED- 
UCATION AND PRESENT POSITION. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Home Study Courses in Practical Radio - 
Electronics Engineering for Profes- 

sional Self -Improvement 
Dept. EI -10, 3224 -16th St., N. W. 

WASHINGTON 10, D. C. 

Contractors to U. S. Navy - U. S. Coast Guard 
Canadian Broadcasting Corp. - Producers of 

Well -trained Technical Radiomen for Industry 
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BALLENTINE 
RECORD 

CHANGER 
MOTOR 

The Quiet Ballentine Changer Motor 
has these four characteristics achieved by advanced 

design, skilled engineering and precision manufacturing 

Lowest Rumble Highest Efficiency 
Most Compact Design Longest Life 

The Quiet Ballentine Changer Motor is recommended 
to record changer manufacturers seeking to provide 

the ultimate in performance. 

RUSSELL ELECTRIC COMPANY 
366 WEST HURON STREET CHICAGO 10, ILLINOIS 

Wta4teeteefineltd of BALLENTINE 
RECORD CHANGER MOTOR 
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I boue: 
Model \ I.G-149C 

I ,-It: 
Model NL -10 
Control cabinet 
with recorder 

NORTHERN 
TEST CELLS .. 
for- 

LOW TEMPERATURE 

HUMIDITY 
HIGH ALTITUDE 

LABORATORY WORK ARE AVAILABLE 

To continue in Peacetime the Development-of all- 
weather Electronic devices-accurately calibrated in- 
struments-new materials-and new jobs for old 
devices and materials. 

Rapid delivery to speed your reconversion. 

Standard and special test machines to any temperature range with or without 
full automatic humidity control and with or without automatic vacuum 
controL 

Special cycling control with adjustable time cycle and multi -pen recorders for 
life test are also available. 

Write stating size of test space, and ranges required or better still request 
that one of our field engineers call to discuss your problem. 

We also offer a complete rebuilding, repair, and 
your hurriedly built ..artime test chambers. 

maintenance service for 

NORTHERN LABORATORIES LTD. 
3-01 27TH AVENUE, LONG ISLAND CITY, NEW YORK 

WIDE READING 
(Continued from page 174) 

Balanced Am pli f ier 
E. M. I. Laboratories (Electronic Engineering, 
London, July, 1945) 

It is frequently required to feed 
unbalanced signals to an amplifier 
feeding a balanced output circuit. 
A typical sawtooth wave amplifier 
for the sweep circuit of a cathode 
ray tube is shown in the drawing. 
Tube V. is driven by a fraction of 
the output voltage derived from 
the plate of tube V. and its output 
voltage developed across resistor R2 
is applied to one plate of the cath- 
ode ray oscillograph. 

Scanning 
Signai 

Input 

Balanced saw -tooth wave amplifier circuit 

A resistor R. introducing negative 
feedback is inserted in this con- 
ventional circuit. It tends to pre- 
vent any deviation of the ampli- 
tude of the plate voltage of V. from 
the amplitude of the plate voltage 
of V. maintaining a balanced out- 
put. By suitable choice of the 
values of Rs, R. and R., the swings 
on the plates of V. and VP are made 
equal in magnitude and of opposite 
sign. 

As the feedback path passes both 
ac and dc, the mean potential of 
the plates will also be stabilized. 
If ac balancing is not required, 
series capacitor may be inserted in 
the feedback path. On the other 
hand, should the dc stabilization 
be desired without ac stabilization, 
the feedback circuit must be de- 
signed to pass dc and no ac, as for 
example by including series in- 
ductance. 

Bendix Establishes 
International Division 

The formation of a new division, 
Bendix International, to handle the 
comprehensive foreign trade pro- 
gram of Bendix Aviation Corp., has 
been completed and will be under 
the direction of Charles T. Zaoral. 
The new division will handle 
throughout the world, with the 
exception of the United States and 
Canada, the products of the seven- 
teen divisions of the corporation. 
It has established headquarters at 
the corporation's New York office, 
30 Rockefeller Plaza. 
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*I, /ICES SUBJECT TO CHAN 
WITHOUT NOTICE 

WRITE TODAY 
A postcard will bring cEs:riptiol 
of this outstanding new receiver. 

FINEST LOW COST RECEIVER 
1/2 ail measurement this s ungJestionably one cf t,e 

greatest values ever offered to amateurs ... F Ere is "ham" communication 

st its best, streamlined for highest performance e D modest cost . 

ttfRITE TODAY. Send care for descriptive folder 

HAMMARLUN 
TIE HAMMARLUND MFG. CO., INC., 460 W. 34TH ST., NEW YORK 1, N.Y. 

MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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CARTER DYNAMOTORS 
ge4,72,,eihs '9,/ aD 
c4e/imeate efeenemi 

THOUSAND: d Carter PrcdLds are 

faithfully provd 13 do 3er r d :ble. effi- 

cieit service in arcing :0e n-.niraicrs 

eq-iipnent all cv . the giope_ Send fcr 

latest Catalog of 2fER Pt0DU`TSToday. 

1609 Milwaukee Avenue 

SOW ONLY THROUGH 

EXCLUSIVE JOBBER 

TERRITORIES.. 

RIGHT OFF 
THE SHELF! 
Radio -Electronic Parts 

and Materials ... 
To fill your priority 

needs ... 
IN A HURRY! 

'Phone. wire, 
or write .. . 

H.LNUSJ 1,1 

Wholesale Distributors 
RADIO -ELECTRONIC SUPPLIES & PARTS 

17 Union Square 

NEW YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 

fl 80 

NOTICE: Sales Representatives, Some Territe-,;es !.'pen. 
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DESIGNED AND ENGINEERED AT NO. 1 PLASTICS AVENUE 

HQ HIGH -FREQUENCY CREEPAGE 

Shaped like a turtle's shell, this "Feed -Through" plate 
supports antenna leads at the point of entrance to a power- 
ful radio transmitter. 

This component is molded for the Collins Radio Company 
by G.E.'s complete plastics service from G -E mycalex .. . 

compound of glass and powdered mica with a unique com- 
bination of properties. 

G -E mycalex could be molded to exacting contour specifi- 
cations . . to control creepage of high frequency current 
.., . to give the required mechanical strength. 

Maybe G -E mycalex and new G -E molding techniques 
can solve your high frequency insulation problem. 

G -R mycalex is available to all manufacturers . . . in 
standard sheets or rods or molded to your design. For 
information, write to Section T-3, Plastics Divisions, 
General Electric Company, 1 Plastics Avenue, Pittsfield, 
Massachusetts. 

Hear the General Electric 
radio programs: "The 
G -E All -Girl Orchestra" 
Sunday 10 P.M. EWT, 
NBC. "The World To- 
day" news every weekday 
645 P.M. EWT, CBS. 
"G -E Howse Party" every 
weekday 4:00 P. M. 
ETVT, C S. 

HERE, WITH G -E MYCALEX 

G -E MYCALEX 

A Unique Combination of Properties 

1. High dielectric strength 
Q. Low power factor 
3. Prolonged resistance to electrical 

arcs 
4. Chemical stability-no deterioration 

with age 
5. Dimensional stability-freedom from 

warpage and shrinkage 
6. Imperviousness to water, oil, and gas 

7. Resistance to sudden temperature 
changes 

8. Low coefficient of thermal expansion 
9. High heat resistance 

Samples Supplied on Request 

GENERAL egg ELECTRIC 
BUY VICTORY BONDS AND HOLD THEM 
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Build longer life, 
better performance, into 

your products ... with 
rugged, dependable 

SPERTI 

HERMETIC SEALS 

Buyers who have waited through the 
war years will be looking for big 
improvements in your products. You'll 
have to meet civilians' expectations ... 
just as you have met military sped- 
fications. 

You can do it by building longer 
life, better performance, more trouble - 
free operation into your products. 
That calls for Sperti Hermetic Seals, 
the rugged, dependable, war -proved 
seals that effectively shut out dust, 
moisture and deteriorating agents. 

Sperti Hermetic Seals are durable, 
one-piece units, easily soldered -in at 
less expense. Because of Sperti's ad- 
vanced manufacturing methods, plus 
exhaustive tests and inspections, you'll 
get "true" seals that cut down produc- 
tion delays and costly rejects in the 
inspection line. 

WRITE, TODAY. Get the facts. 
Find out about the many product ap- 
plications of Sperti Hermetic Seals 
and their performance advantages. 

Here's Why 
Leading Manufacturers Choose 

Sperti Hermetic Seals 

Seal out dust, fungus, salt spray, 
sand atmosphere at high altitudes, etc. 

Will odd longer life to a product. 

Will help reduce operational troubles. 

Are one-piece, rugged units. Easily 
soldered -in at less expense. 

s 

Sperti INCORPORATED 
CINCINNATI 12, O. 

RESEARCH DEVELOPMENT MANUFACTURING 

STRAIN GAGE 
(Continued front page 79) 

ween the strain gage circuit and 
the oscillograph galvanometer, in- 
asmuch as the available power out- 
put of the strain gage bridge cir- 
cuit is insufficient to drive the gal- 
vanometer directly. 

If a source of direct current pow- 
er is applied to the strain gage 
bridge, the output of the bridge 
during the measurement of dy- 
namic strain will be a varying or 
an alternating current of the same 
wave shape as the strain itself, 
and the amplifier must be designed 
to handle all of the frequency com- 
ponents contained in the strain 
pattern. If the strain is maintained 
at a steady value for any appre- 
ciable time and it is necessary to 
measure this steady value, the am- 
plifier must be direct -coupled so 
that its response will go down to 
zero frequency. The upper limit of 
uniform frequency response must 
be high enough to handle the high- 
est strain frequency component 
that will be encountered or that it 
is desired to measure. 

Amplifiers to cover a wide range 
of dynamic response, such as from 
5 to 1500 cycles per second, are rea- 
sonably simple and stable, but di- 
rect -coupled amplifiers designed to 
go down to zero frequency are un- 
wieldy and usually unstable, hence 
it is usually unsatisfactory to mea- 
sure static strain by means of cir- 
cuits utilizing a direct current in 
the strain gage bridge circuit. 

When it is desired to measure 
static as well as dynamic strain, 
the usual procedure is to supply 
the strain gage bridge circuit with 
an alternating carrier voltage three 
or four times higher in frequency 
than the highest strain frequency 
component to be measured. The 
output of the strain -gage bridge 
will then be an alternating current 
of carrier frequency amplitude 
modulated by strain. The amplifier 
can then be designed to handle the 
carrier with side bands which con- 
stitute a relatively narrow fre- 
quency band, that does not ap- 
proach zero as a lower limit. 

The use of a carrier supply to the 
strain gage bridge makes possible 
a very simple and stable amplifier, 
capable of measuring static as well 
as dynamic strain. 

Circuits 
Circuits. Fig. 13 shows a typical 

amplifier circuit for direct current 
in the strain gage circuit and a 
wide -band low -frequency ac ampli- 
fier. This diagram shows the strain 
gage bridge, the oscillograph gal- 
vanometers and the intermediate 
amplifier equipment. This is the 
circuit used in the type MRC-10AC 
amplifier element, and is capable 

(Continued on page 186) 

IMMERSION -PROOF 

POWER 
SPEAKERS 
UNIVERSITY Model B-6 is a directional 
loudspeaker with power handling ca- 
pacity of 150 watts; response of 300 
to 5000 cycles and range of 1 mile 
over open country -2 miles over water. 
This speaker not only may be sub- 
merged, but is buoyant in fresh or salt 
water. Following such immersion, unit 
functions normally immediately after 
drainage of sound channels. The dia- 
phragm is blast-proof-permitting op- 
eration under full battle conditions. 

The B-6 incorporates 6 driver units. 
Each unit is shunted with a special 
reactor. An open unit coil causes the 
reactor impedance to drop permitting 
continued functioning of the associ- 
ated series connected driver bank with 
only slight reduction in output volume. 
A collapsible tripod is available for 
mounting this loud speaker. 

Write today for information on this all- 
inclusive UNIVERSITY line of electro - 
acoustic reproducers. 

UNIVERSITY 
LABORATORIES 

225 VARICK STREET 
NEW YORK 14, N. Y. 
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Count on 
LORRY-,JAMESTOWN 

for PRECISION 

Yes, you can count on 
CORRY - JAMESTOWN for 

PRECISION manufacture of hous- 
ings, cabinets, panels and mountings 

for your radio and electronic equipment. 

CORRY-JAMESTOWN backs this statement 
with a quarter century of precision production . 

with an extensive staff of long experienced, highly skilled 
craftsmen in the metal working trades and the latest 
mcdern precision machinery and manufacturing facili- 
ties. This combination assures you economical and 
prompt deliveries. 
Metal units made by CORRY-JAMESTOWN require 
no fussing or fitting ... merely installation. Your equip- 
ment will fit perfectly ... holes will line up ... toler- 
ances will be as you specify. Every piece will be a per- 
fect match regardless of the quantity of your order. 

Send us your specifications or contact us today. 

O S -J 1`i 
CORPORA ORRY N 

FACtR ENG 
C°RPHp. 

MANUFACTURING 
P.._ 

HOUSINGS CABINETS PANELS SHELF ASSEMBLIES 
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THE know-how gained in engineering transformers to war's exacting 
specifcations is now available to solve your peacetime transformer 

needs. Stancor engineers are ready to study and master the toughest prob- 
lems you can set them. Production men trained to exacting standards, 
with modern equipment and precision winding machinery, assure that 
highest specifications will be met in the finished product. 

When you have a transformer problem, think frst of Stancor. Competent sales 
engineers are ready to satisfy your most exacting transformer requirements. 

íEß 

STANCOR 
STANDARD TRANSFORMER CORPORATIION 

1500 NORTH HALSTED STREET CHICAGO 2?, ILLINOIS 

- 

The Home Power Servant 

also handles many other 

jobs efficiently, dependably 

For quiet opera- 
tion, dependable 
performance, long 

life, maximum 
power per ounce of weight 

and per inch of space, use 

SM Fractional II.P. Mo- 

tors. Models from 1/10th 
to 1/200th H.P. Speeds of 
3,000 to 20,000 R.P.M. 
Voltage from 6 to 220 

AC -DC Large volume 
production to your exact 
specifications. 

DEPT. 51 
1308 ELSTON AVE. CHICAGO 22 

Manufacturers of special small univer- 
sal, fractional H. P. motors, dyne - 
motors, shaded pole motors, heater 
motors, generators. 

Design, Engineering, Production 
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ALL DRIVER -HARRIS 

Resistance Alloy Wires 

^~~~~---- 

U Driver -Harris resistanc 
alloy wires can be supplied 
fo you with any of these indi- 
vidual types of insulation either 
in single or multiple coatings or 
in various combinations to meet 
special requirements. 

The spools of D -H wire iilustrated are 
insulated as follows: 

1--pprnvorEnome| Coated 
2-Double Cotton Covered 
3-Double Enamel Coated 
4-D ouble Glass Coated - 

5-Single Silk Covered 
6-'DovWo Silk Cove -e6 
7-Enamel Coated 
W--Re,/n Over Glass Coated t 
9-Single Cotton Covered 

Additional technically advanced inxu' 
/onomnowin research will be added 
to this list. Send us your specifications. 

Famous for NICHROME 

Driver-Harris 
COMP AN ° 
HARRISON, N J. 

Branches: Chicago ^ Demoi. ^ C|epepnd 
Los Angeles ~ San Francisco Seattle 

"Trade Mork Reg. 



The line to 
"get a line on" 
for your post- 
war sales. 

ELECTRICAL REACTANCE CORPORATION 
FRANKLINVILLE, N.Y. 

Yon Can Wire These 

C.T.C. SPLIT TERMINAL LUGS 
from Top or Bottom 

A .050" hole through the shaft 
permits wiring from top or bottom 
side of the terminal board without 
time lost drilling holes. They're 
firmly anchored and swiftly set by a 

simple swaging operation. Knurling 
at base of Lug prevents twisting or 
turning. 

C.T.C. SPLIT TERMINAL LUGS 

are particularly suitable for manu- 
facturing transformers or other 
potted units requiring soldering 
after potting. 

Stocked to fit 2" terminal boards 
-custom-made 
to your specifica- 
tions in produc- 
tion quantities. 

Write for C. T. C. Catalog No. 100 

CAMBRIDGE THERMIONIC CORPORATION 
441 Concord Avenue Cambridge 38, Mass. 

STRAIN GAGE 
(Continued from page 182) 

3f providing a flat strain frequency 
response on the record from 3 to 
3000 cycles per second. 

Fig. 14 shows a typical amplifier 
circuit using a carrier in the strain 
gage circuit, and an amplifier with 
flat frequency -response over a 
range wide enough to cover the 
carrier and both side bands. This 
circuit has a phase -selective de- 
modulator in the output circuit 
that removes the carrier and that 
provides for galvanometer deflec- 
tion in one direction for strains of 
compression and in the other di- 
rection for strains of extension. 
The galvanometer receives a vary- 
ing current for varying strain, the 
strength of which is instantaneous- 
ly proportional to strain. This cir- 
cuit uses a 5000 -cycle carrier and 
provides a flat strain frequency 
response from 0 to 1500 cycles per 
second. 

Multi -channel unit 
Typical Apparatus. The type 

MRC-10 strain gage control unit is 
shown in Fig. 15. This is a 12 - 
channel unit, for which three types 
of amplifier elements are available 
which can be inserted in the con- 
trol unit in any desired combina- 
tion. The MRC-10AC amplifier 
element, circuit diagram shown in 
Fig. 13, uses direct current in 
the strain gage circuit and provides 
a frequency response of 0 to 1500 
cycles per second. A third element 
is a double -integrator unit that can 
be used in connection with an ac- 
celerometer unit to provide dis- 
placement records. The unit has 
external dimensions of 14 in. long 
by 23 in. wide by 15 in. high, and 
weighs 123 lb. 

The type MRC-12 strain -gage 
control unit is a six -element unit 
designed for application where 
small size and extreme portability 
is of paramount importance. This 
unit contains six separate carrier 
amplifier elements, a carrier power 
supply oscillator, and all necessary 
batteries for its operation mounted 
in a case only 12 x 8 x 7 in. ex- 
ternal dimensions. The total weight 
of this unit, including batteries, is 
less than 25 lb. A carrier frequency 
of 2000 cycles is used, and a flat 
strain frequency response of 0 to 
500 cycles per second can be ob- 
tained. 

Potter supply equipment 
Power requirements for strain -an- 

alysis equipment depend on the 
type of strain gage employed, and 
on the type of circuit. Large induc- 
tance gages used to drive the oscil- 
lograph galvanometer directly re - 

(Continued on page 190) 
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COVERS THE SPECTRUM 

to Mt 
SSO 

kt 

A c° SX,2Ole 

HALLICRAFTERS Super Skyrider, Model SX-28A, covers the busiest 
part of the radio spectrum - standard broadcast band, international 

short wave broadcast bands, long distance radio telegraph frequencies, 
and all the other vital services operating between 550 kilocycles and 42 
megacycles. Designed primarily as a top flight communications receiver 
the SX-28A incorporates every feature which long experience has shown 
to be desirable in equipment of this type. 

The traditional sensitivity and selectivity of the pre-war SX-28, rank- 
ing favorite with both amateur and professional operators, have been 
further improved in this new Super Skyrider by the use of "micro -set" 
permeability -tuned inductances in the RF section. The inductances, 
trimmer capacitors and associated components for each AF stage are 
mounted on small individual sub -chassis, easily removable for servicing. 

Full temperature compensation and positive gear drive on both main 
and band -spread tuning dials make possible the accurate and permanent 
logging of stations. Circuit features include two RF stages, two IF 
stages, BFO, three stage Lamb -type noise limiter, etc. Six degrees of selec- 
tivity from BROAD IF (approximately 12 
KC wide) for maximum fidelity to SHARP 
CRYSTAL for CW telegraphy are in- 
stantly available. Speaker terminals to 
match 500 or 5000 ohms are provided and a ' c ra Q r5 R A D I O the undistorted power output is 8 watts. 

.. .í,í, 

UY WAR BOND TODAY 

COPYRIGHT 1945 THE HALLICRAFTERS CO. 

THE HALLICRAFTERS CO., CHICAGO 16, U.S.A., WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT 

ELECTRONIC INDUSTRIES October, 1945 

A 

1G7 



RADELL-BUILT PRODUCTS 
It is easy to recognize the marks of superior 

craftsmanship in Radell-built electronic products. With 

a broad basic knowledge and advanced production skill, 

Radell Corporation is a versatile organization specializ- 

ing in the assembly and sub -assembly of highest 

quality electronic products. 

COMPLETE FACILITIES FOR AUDIO WORK 

CORPORATION 

6323-37 Guilford Avenue, Indianapolis 5, Indiana 

MONARCH 
MEASURING TESTING CALIBRATING 

EQUIPMENT 

MONARCH 

2014 N. MAJOR AVE. CHICAGO 39, ILL. 
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HERE'S THE FULL STORY 

SEND FOR IT TODAY... 
IN A DETAILED, 8 -page bulletin now available, Raytheon Manu- 
facturing Company tells the complete story about the dependable 
Raytheon Voltage Stabilizers. These trouble -free magnetic -type 
units ... with no moving parts to get out of order ... stabilize AC 
from ordinary voltage sources to within plus or minus a half percent, 
throughout their full rating. 

The bulletin includes such useful information as electronic 
applications, performance features, principles of operation, operat- 
ing characteristics, graphs, specifications of the three immediately 
available designs, cased, uncased, and endbell, and a price list. 

We urge you to send for your copy promptly. Ask for Bulletin 
DL48-537, and address your request to Raytheon Manufacturing 
Company, Electrical Equipment Division, Waltham 54, Mass. 

ELECTRONIC INDUSTRIES October, 1945 

RAYTHEON 
MANUFACTURING COMPANY 

WALTHAM 54, MASS. 

ELECTRICAL EQUIPMENT DIVISION 
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Electronic Engineering can supply-NOW- 
transformers in standard or special styles in 

e9 quantity . . 

IAEi7ED 

ENGINEERS" 

Because there have been no conversion 

problems at Electronic Engineering, we are 

now producing and delivering the finest 

transformers with the same speed and skill 

as during the war. We are ready to serve 

your needs . . . with one million or one! 

3223-9 WEST ARMITAGE AVE. CHICAGO 47, ILLINOIS 

PERFECT YOU 

POST-WAR 

PRODUCTS 

WITH DIALCO 

PILOT LIGHT ASSEMBLIES 
HOUSING NEON OR MAZDA LAMPS 

GBEATER emphasis on functional design is the trend in 
post-war engineering of Electrical -Electronic Products. 

Mindful of this fact, Dialco has produced a line of Pilot Lights 
calculated to meet readily all post-war requirements. Com- 
prising Warning -and -Signal Pilot Lights, Panel Lights, Jewel 
Assemblies, and Socket Assemblies, the Dialco line offers un- 
limited variations in functional design, size, shape, electrical 

characteristics, color, finish, etc. Special emphasis 
on applications of NEON Glow Lamps. 

Let our Engineering Dept. help you select the Pilot 
Light best suited to the functional design of your 
post-war product. 
PLUS LAMPS: To help speed production, we offer 
Pilot Lights completely assembled with the required 
General Electric or Westinghouse Lc-. s. 

WRITE FOR NEW 
ILL 

DIAL LIGHT [0.,,°T 

ED 

900 BROADWAY NEW YORK 3, N. Y. 

Telephone: ALgonquin 4-5180-I-2-3 

STRAIN GAGE 
(Continued from page 186) 

quire only a source of carrier pow- 
er accurately controlled in regard 
to voltage and frequency. A fre- 
quency of 2000 cycles is usual for 
gages of this type, and this can be 
supplied by a rotating attenuator 
or by a vacuum -tube oscillator, fol- 
lowed by a power amplifier. The 
latter type of supply has been 
found superior to the former be- 
cause of better voltage regulation 
and because it has been found 
more difficult in the case of rotat- 
ing equipment to keep the carrier 
output free from 60 -cycle superim- 
posed voltages. 

Power supply 

Small inductance gages and re- 
sistance gages operating in an at- 
tenuating -current bridge require 
an accurately regulated carrier 
source for the strain gage circuit 
as well as regulated direct current 
for the anode. circuits on the am- 
plifier and oscillator equipment. 

Fig. 16 shows an electronic power 
supply unit to supply power for 24 
large 2000 -cycle inductance strain 
gages at the left. At the right is 
a power -supply unit designed for 
use with the type MRC-10 control 
unit, to supply 5000 -cycle power for 
carrier circuits, as well as all di- 
rect -current power required by the 
MRC-10 amplifier elements. 

Nannmarlund's Death 
Reveals In rentions 

Oscar Hammarlund, founder of 
the Hammarlund Mfg. Co. Inc., 
New York, died August 25, 1945, at 
his home in Brooklyn at the age 
of eighty-three. In 1886 he joined 
the Western Electric Co. as super- 
intendent at Chicago. Six years 
later he went to the Gray National 
Telautograph Co., now Telauto- 
graph Corp., where he assisted 
Elisha Gray, co -inventor of the 
telephone, in the development of 
the technique of transmitting ac- 
tual writing over wires. One of his 
outstanding contributions was the 
automatic stylus used in the tel - 
autograph machine. That auto- 
matic stylus was the forerunner of 
the present day propelling and re- 
pelling pencil. During his associa- 
tion with Professor Gray, Mr. 
Hammarlund developed a keen 
interest in radio communication. In 
1910 he left Professor Gray's organ- 
ization to found his own company 
for the purpose of developing his 
own inventions. He leaves a son, 
Lloyd A. Hammarlund, and three 
grandsons, Lt. L. A. Hammarlund, 
Jr., Sgt. Frazier S. Hammarlund, 
and Roger Hammarlund. 
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free.- THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT 

Tests Prove Eimac Vacuum 

Condensers Far Superior 

in Operating Efficiency 

Ability to handle high current at high frequencies 
is the true measure of the performance of a 
capacitor. A high peak voltage rating based on 
low frequency measurements does not tell the 
whole story. 

The chart on this page shows the results of tests 
at 50 Mc. conducted on a standard Eimac VC50-32 
Vacuum Capacitor and three other 50 mmfd. 
vacuum capacitors, designated on the chart by 
"A," "B" and "C." At just over 17 amps. (approx- 
imately 1525 peak volts across the capacitor) Unit 
"A" (rated at many times the applied voltage) be- 
came sufficiently heated to melt the solder on the 
end caps. Under this same test, the Eimac VC50-32 
operates at less than 70°. 

Eimac introduced the vacuum capacitor in 1938. 
It is interesting to note that the original Eimac 
capacitor design is still outperforming all corners. 
Such outstanding performance is typical of all 
Eimac products, which is one of the reasons why 
they are first choice of leading electronic engi- 
neers throughout the world. 

Follow the leaders t, 
117 

EIMAC VACUUM CAPACITOR TYPE 
General Characteristics 

VC 50-3 2 

Mechanical: 
Maximum Overall Dimensions 

length 6.531 inches 
2.281 inches Diameter 

Ele al: 
Maximum Peak Voltage 32 000 volts 
Maximum RMS Current 28 amps. 

EITEL-McCULLOUGH, INC., 1113 San Mateo Avenue, San Bruno, Calif. 

Plants located at: San Bruno, California and Salt lake City, Utah 
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco 11, Calif., U. S. A. 



Bath 
NOW AVAILABLE for finer 
peacetime radio reception 

are Tru-Sonic Co -axial 
Speakers. Better than ever 

as a result of their four 
years of war experience, 
these outstanding speakers 

are ready to offer their 
superior range and tone to 

those who demand the best. 

The Tru-Sonic Co -axial 
Speaker is a combination 
of two units; a high fre- 

quency reproducer operat- 
ing into an 8 cell multicellu- 
lar horn, and a 15" cone 

low frequency reproducer. 
This combination speaker, 
complete in a single unit, 

gives a horizontal sound 

distribution of 80 degrees. 

TRU -SONIC 
CO -AXIAL 
SPEAKERS 

Licensed under 
Western Electric Patents 

STEPHENS 
MANUFACTURING CO. 

10416 NATIONAL BLVD. 

LOS ANGELES 34, CALIFORNIA 

BELL 
MAY HAVE 
THE "Key" 
TO YOUR 

ELECTRONICS 
NEEDS 

The right use of elec- 
tronics may unlock 
new possibilities for 

your postwar product, or open 
the way to new efficiency on 
your production line. Bell engi- 
neers may have the key-the 
electronic answer-to your 
needs! BELL's wide experience 
in designing and building elec- 
tronic assemblies and controls - 
from the earliest developments 
right through to the latest types 
-qualifies them to serve you. 
Your inquiry will not obligate 
you in any way. 

AMONG PRESENT BELL PROD- 
UCTS ARE-Electronic Sound 
Devices - Intercommunicating 
Systems-Industrial Voice -Paging 
and Broadcasting Equipment - 
Permanent and Portable Amplify- 
ng Systems-Recording and Disc 

Playing Units - 
Electronic Controls 
-Operating Se- 
quence Recorders 

Other Special 
Devices. i 

BELL SOUND SYSTEMS, INC. 
1195 Essex Ave. Columbus 3, Ohio 
Export 0ff. 4900 Euclid Ave., Cleveland 3, Ohio 

Unlimited coding 

plus maximum 

insulation resistance 
Spiralon, a new Surco plastic in- 

sulated wire, spiral striped, offers the 

widest range of tracer code identifica- 
tion in small as well as large sizes of 
wire, in short as well as long lengths. 
By avoiding use of color pigments, the 
primary covering retains full insula- 
tion resistance. 

With Nylon Jacket 
Spiralon reduces weight, permits a 

smaller OD., increases fungi and abra- 
sion resistance, allows increased volt- 
age, improves all electrical properties, 
eliminates all voids in the covering 
which ordinarily weaken such proper- 
ties, resists creepage when terminals 
are being soldered or injury to wire 
insulation when accidentally touched by 
a hot soldering iron in production and 
overcomes deterioration from age. This 

high heat, low temperature non inflam- 
mable nylon jacket has already proved 
to be ideal for many applications. 

A complete presentation on Spiralon 
is on the press. Please ask for your 
copy. 

Address Dept. O 

ELECTRICAL INSULATION CO. 
84 Purchase t., Boston 10, Mass. 
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REMEMBER THE NAME 

Remember the name ALSIMAG. 
It represents the highest quality Steatite 

Ceramics for electrical and other 
technical uses. 

Assembled in your design you can forget 
the insulators. 

For they will give trouble -free, worry - 
free service from now on. 

Whatever you are planning in the 
electronic or electrical field, we believe 
our specialized knowledge will 
be helpful. 

Let's work together. 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

43RD YEAR OF CERAMIC LEADERSHIP 

* * E:;;NAyr 
ALCO has been awarded for the fifth 
time the Army-Nay"E"Award for 
continued excellence in quantity and 
quality of essential war production. 
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NEW PATENTS 
Who is a sup- 

plier of critical radio 

and electronic equip- 

ment to industry, 
war 

agencies, service men, 

schools, etc.? 

HARVEY! 

Who can locate r arrd - 

effective to -find td ective ommend for the 
substitutes 
harassed purchasing 
agent? 

HARVEY! 

Who has up-to-the- 
minute information oPment 
fnt thedfield for pres- 

ent or postwar use? 

HARVEY! 

Who takes every pos- 

sible means to deliver 

the goods prompt ly, to 

give you extra -special 

service without extra 

cost? 

HARVEY! 

HARVEY has been in the busi- 
ness for a dozen and a half years. 
We stock lines of leading radio 
and electronic manufacturers. 
And we back them up with our 
own specialized experiences 
which. in turn, can save you 
time. trouble and money. 

Telephone Orders to LO. 3.1800 

103 WEST 43rd ST., NEW YORK 18, N. Y. 

(Continued from. page 128) 

frequency discrimination should be located 
in the latter region, as shown. The equiva- 
lent electric length of the dipole collector 
should be approximately one-half wave - 

0 19 

ó 

fa 

D1 200K 
DI 

DI 

D2 

LT O 

R R4 /000K 
. oosu f T 

BUZZER 

o 

/ND/CATOR 
LAMP 

are in phase quadrature, no output is ob- 
tained and R4 is at ground potential. As 
soon as a metallic object reduces the ap- 
parent self-inductance of the search coil, 
the two voltages are no longer in phase 
quadrature, an output is obtained across 
R4, causing the grid of L2 to cut off current 
through the tube; this will actuate the con- 
trol relay Q and the buzzer and indicator 
lamp will respond. 

H. Chireix, Alien Property Custodian, 
' (F) November 18, 1941, (I) May 22, 1945, 
No. 2,376,659. 

FM Detectoh 
The invention relates to an FM detector 

for extremely short waves below one meter 
which avoids the need for conventional res- 
onant circuits. A metallic baffle 1 provided 
with many parallel slits 2 of the order of 
one wavelength wide constitutes a diffrac- 
tion grating for the incoming waves. The 
component waves behind the baffle combine 
to form an interference pattern with max- 
ima and minima of intensity. Energy col- 
lectors, for instance, dipole antennas or 
probes, are located at the points where the 
interfering waves add for maximum recep- 
tion. Curves 3 represent the instantaneous 
wave fronts at a given instant. Zones of 
minimum field strength, zones of maximum 
field strength with frequency selectivity 
(i.e., the zones shift with frequency), and 
zones with maximum field strength with no 
frequency selectivity (i.e., the zones are 
locii of maximum field strength for all fre- 
quencies) are indicated on the drawing. 

Obviously, the energy collectors 4 for 

SEAQC// 
Cott 

length; a probe may be used instead of the 
dipole. A plurality of probes or dipoles 
are preferably located at different maxima 
and their output combined. A concave 
grating can be used instead of the planar 
baffle, in order to produce focusing in the 
manner of optical gratings and thus avoid 
most of the multiple probes. 

For discriminator action, the energy col- 
lectors are placed at maximum reception for 
the maximum frequency deviation to either 
side of the carrier. Less energy will be 
picked up at the unmodulated carrier fre- 
quency, and still less energy for the maxi- 
mum frequency deviation to the other side 
of the carrier. Consequently, the received 
energy will be a function of frequency, as 
desired. 

W. R. Ferris, RCA, (F) January 30, 1942, 
(I) January 23, 1945, No. 2,367,764. 

PH Meter 
The circuit is intended for measurement 

of small dc voltages across a source of 
very high internal impedance, for instance, 
as a pH meter indicating the hydrogen ion 
concentration of a solution. For this pur- 
pose the unknown voltage E.H is compared 
to the known, adjustable voltage E, the 
voltage difference is converted into an ac 
voltage by variation of the capacitance of 
capacitor 3. Upon amplification in tubes 
6, 7 and 8, the ac voltage is applied to the 
second section of tube 8 which acts as a 
cathode ray indicator. For zero input, the 
fluorescent surface of the indicator is a 
minimum and is of constant size; for dif- 

(Continued on page 198) 

o .Zones of Araxt»uve 
Fpla SC-@resir%L ,rJlLFreque.rzc 

Selectivity 
x .Zorze.r of' 
Ze,-o Fr;../,27 eS'erryth. 

A -Zoraºs of /lYasrintznz- 
/9p7d,9>errgZh iv/7- no Frequency 

Selectivity 

Receiver. 
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How to stop smoking with smoke 
Typical of the applications possible 
with a Bradley Luxtron* photocell is 

this suggested means of smoke control 
in a stoker -fired furnace. 

Light source "A", beamed through 
the smoke stack to photoce// "B", will 
cause the cell to generate power suffi- 
cient to close relay "C" until smoke 
diminishes the light. Or the system 
could be arranged to close the relay 
when light is reflected by smoke par - 

TRADE MARK REG U 5. PAT. OFF. 

ucles. 
In any event, resistance to vibration 

and temperature changes make the 
photoce// ideal for such an applica- 
tion. As in any photoce// application, 
it is as simple as A, B, C- andthe "B" 
stands for Bradley. 

Write Bradley for literature and 
complete engineering assistance on any 
photocell application you may have 
in mind. 

PHOTOCELLS-MASTERS OF LIGHT4MleiniU 

Write for Rectifier Dato 

Bradley also has available a complete 
line of unique copper oxide rectifiers, 
featuring mounting flexibility, pre. 
soldered terminals for ease and safety 
in assembly, low forward resistance 
with high leakage resistance, and gold 
coating of pellets to provide long life. 

Data on five basic models are included 
in an illustrated Bradley "Coprox" Rec. 
rifer bulletin sent on request. Please 
write for it. 

MASTER OF PHOTOCELLS 

BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
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NEW 
TYPE "FB" ELINCO 

-MIDGET - 
PRECISION FRACTIONAL HORSEPOWER 

MOTORS and GENERATORS 

Type FB units are newly engineered to meet most exacting 
requirements for fractional horsepower motors and gen- 
erators. Available as D.C. permanent -magnet generators 
or motors, D.C. shunt-wound, series -wound or split -field 
motors. D.C. motors can be wound to operate on voltages 
from 6 to 115 v. Also available in A.C. types as perma- 
nent -magnet generator wound to generate 2 -pole single 
phase, 2 phase or 3 phase; as A.C. series motor with power 
supply up to 115 v., 60 cycles, single phase; also as uni- 
versal series motor up to 115 v. Efficiency of motors as 
high as 45-605 on some applications. 

Stainless steel shafts, aluminum die-cast housing finished 
in baked enamel. Overall dimensions 4" long (exclusive 
of shaft) by 21/2" over flange. Designed for either base 
or flange mounting. Weight from 26 to 32 oz. according 
to type. 

Complete performance data available on request. 

ELECTRIC INDICATOR COMPANY 
112 PARKER AVE. STAMFORD, CONN. 

I.D. SIZES Ys"TÓ 
I/2" CLEARANCE 

CHAMFERED -I_ 
EDGES 

ALL HOLES 

CONCENTRICI 

S IZ E S 
OF 

CR EATI V E 
GROMM ETS 

GEARED COLLARS 

FINE THREAD 

ASSURES SNUG FIT 

THREADS CLEAN 

AND LUBRICATED 

MATTE 

FINISH 

1 

Four new larger sizes of 
CREATIVE 100% PHENO- 
LIC PLASTIC GROMMETS 
(up to Y2" i. d.) are now avail- 
able for radio, electronic and 
electric instruments ...Send for 
a sample of each of the eight 
standard stock sizes, mounted 
on a convenient card. 

CREATIVE'S CUSTOM SERVICE 
You don't have to build molds to get Plastic 
Parts with Inserts such as knobs, terminals, 
etc. Get the facts about this unusual custom 
service... CALL ON CREATIVE. 

`Y 

ltathe 

SR 
IJjos.:uLLLV 

PLASTICS CORP. 
968 KENT AVE. BROOKLYN 5, NEW YORK 
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WHEN THE INSULATION 

GOES 
EH SPECIAL TREATED 

FIBERGLAS SLEEVING 
Tops in Electric Irons! 

Won't Fray When Cut 

Flexible and Strong 

Non -Burning 
to 1200`FI 

»We efflracee7f 
WHAT does it mean to you when Mrs. Smith's 

electric iron goes phht? If electrical insula- 
tion is a part of your product, whether it's ap- 
pliance, radio or electrical equipment, you, like 
the iron manufacturer, run this risk. The risk of 
insulation failure-of inconveniencing customers, 
jeopardizing good will, and possibly losing sales. 

Since your product's performance may depend 
on a few cents worth of insulation, be sure to use 
the best. Assure trouble -free service with BH 
Fiberglas Sleeving, the original non -fraying, 
non -stiffening, non -burning Fiberglas sleeving. 

An exclusive BH process combines permanen t 
freedom from hardening, cracking or rotting with 
the many advantages of Fiberglas - including 
high dielectric and tensile strength, resistance 
to moisture, oil, grease and most chemicals. 

Severest wartime uses prove beyond question 
the superior qualities of all three BH Fiberglas 
Sleevings in electrical applications for home and 
industry. One of them may fit your needs to a 
"T"-plus! Write for free BH samples today 
and put them to the toughest tests your product 
can dish out! 

3 GREAT BH FIBERGLAS SLEEVINGS-- 

NON-STIFFENING* 

aff3 MC" ".6774r,/ 

NON -FRAYING* NON -BURNING* 

BH EXTRA FLEXIBLE FIBERGLAS SLEEVIN < BH SPECIAL TREATED FIBERGLAS SLEEV 

Ask For Semple. er plying degree above characteristics are combined ii these three steerings. 
All standard sizes cad colors-availaôle In standard 36 -In. lengths and 500 -Ft. coils. 

ALSO SLOW -BURNING IMPREGNATED MAGNETO TUBING SLCW-BURNING FLEXIBLE 

VARNISHED TUBING SATURATED SLEEVING A. S. T. M. SPECIFICATIONS 

BENTLEY, HARRIS MANUFACTURING CO. 
PRODUCTS 

Dept. I, Conshohocken, Penna. 
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QUICK DELIVERY ON LEADING MAKES OF 

WIRE st CABLE 
for Radio and Power Use 

..».,.,....... ,,.. 

__.. 
Helpful 

BUYING 
GUIDE 
Available 

on Request 
Write for it! 

STOCKS OF MANY TYPES ON HAND 
Meeting urgent needs for Wire and Cable is a specialized 
job at ALLIED. From this one central source, shipments 
go constantly to industry, government agencies and 
research laboratories. Here are gathered all leading 
makes, in all wanted types, for radio and power use. 

BELDEN ALPHA LENZ CORNISH 
ANACONDA CONSOLIDATED AMPHENOL 

Power Multi -Conductor Solid and Stranded 
Natural and Synthetic Rubber -Covered 

Shielded Indoor and Weatherproof Coaxial 
Transmitting and Receiving Telephone 

Microphone Intercom Hook-up High -Tension 
Magnet Aerial Twisted Pair Lamp Cord 

Large and varied stocks of Wire and Cable are main- 
tained for rush service. Close contact with manufacturers 
expedites procurement. Whether your requirements be 
large or small-save time and work-call ALLIED first! 

WRITE, WIRE, OR PHONE HAYMARKET 6800 
for Everything in Radio and Electronics 

ALLIED RADIO 
COR P OR AT ION 

833 W. Jackson Blvd. Dept. 32-K-5 Chicago 7, Illinois 

SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA 
Electronic Tubes, Rectifiers, Power Supplies, Intercommunicating Systems, Sound Systems, Photo -Cell Equip- 
ment, Batteries, Chargers, Converters, Generators, Supplies for Resistance Welders, Fuses, Test Instruments, 
Meters, Broadcast Station Equipment, Relays, Condensers, Capacitors, Resistors, Rheostats, Transformers, 

Switches, Coaxial Cable, Wire. Soldering Irons, Microphones, Speakers, Technical Books, etc. 
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NEW PATENTS 
(Continued from page 194) 

ferent voltages E and E»11, and consequent 
ac voltage at the amplifier output, the 
fluorescent surface is larger and varies in 
the rhythm of the ac voltage. 

The accuracy of the results of this 
method may be impaired if the supply volt- 
age or a harmonic of the supply voltage 
has the same frequency as the ac voltage 
furnished by the capacitor. Undesired cou- 
pling may be responsible for erroneous re- 
sults. It is the purpose of the invention to 
avoid this difficulty by the use of generator 
14 which supplies an ac voltage the fre- 
quency of which depends only on the cir- 
cuit constants of tank circuit 15 and which 

is chosen to be different from any frequency 
likely to be present in the supply voltage. 
The capacitor 3 is rigidly connected to the 
movable coil 17 arranged in the field of 
magnet 18; the current through the coil 
is supplied by generator 14 and it moves 
at the frequency of the generated oscilla- 
tions different from the supply frequency 
and its harmonics. 

C. Dorsman, Alien Property Custodian, 
(F) December 24, 1942, (I) March 20, 1945, 

No. 2,372,062. 

Manometer Circuit 
As is well known, the ratio of the elec- 

tron current to the positive grid 12 to the 
ion current to the negative plate 13 is 
proportional to the gas pressure in the 
manometer tube 10. It is a disadvantage 
of this method that the leakage current 
between grid and plate makes the result 
inaccurate. 

The invention has for its object to 
eliminate or reduce the effect of the leakage 
current. An alternating voltage is applied 
between grid and plate, and a capacitor - 
resistor combination 50,51, providing less 

M/CRO-AMPS. 

voltage than the alternating voltage em- 
ployed is used to bias the plate negative with 
respect to the cathode. Direct current meters 
are used in the plate and grid circuits and as 
the leakage current between grid and plate is 
alternating, the meters do not indicate it. 

C. J. Calbick, Bell Telephone Laboratories. 
Inc., (F) March 2, 1943, (I) May 8, 1945. 
No. 2,375,280. 

(Continued on page 202) 
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The Raytheon type CK1012 full wave gas rectifier was devel- 
oped to supply the requirements at high rectification efficiency 
for those applications which require more power than is ob- 
tainable with conventional receiving tubes and yet cannot 
justify the size and expense of transmitting type tubes. In 
this category are the larger fm and television receivers and 
small fixed or mobile transmitters. 
The CK1012 is contained in an ST -14 bulb, which is the size 
of a type 80. The emitter can be directly heated-or, under 
the proper conditions noted below, ionically heated for greater 
efficiency and elimination of heater windings. 

TYPE CK1012 RATINGS - FULL WAVE RECTIFIER SERVICE 

TONICALLY 
HEATED' 

DIRECTLY 
HEATED 

Filament Voltage 0 1.75 volts 

Filament Current 0 2.00 amp 

Maximum Peak Inverse Voltage 1200 1200 volts 
Average D.C. Voltage Drop 25 20 volts 

Maximum D.C. Output Current 300 300 ma 

Minimum D.C. Output Current 70 0 ma 

Minimum Starting Peak Voltage 400 300 volts 

Maximum Steady State Peak 
Anode current per anode 900 900 ma 

This condition is not recommended for rapid intermittent operation 

All Four Divisions Hove 
Been Awarded Army -Navy 

"E with Stars 

'MEET YOUR NAVY" 
AMERICAN BROADCASTING CO. 

Ere, Monday Ni,AI 
Coa Coa Coat, 

aran: 

A High Current, Medium 
Voltage Gas Rectifier 

The very rugged construction is ideal for mobile equipment, 
and the use of an inert gas allows it to operate over a wide 
range of ambient temperature. No preheating time is required, 
and consequently full output is obtainable almost instantly. 
Any tendency to generate noise in radio frequency applica- 
tions can be minimized by proper filtering and shielding of 
the tube and associated wiring. 

Whether or not CK1012 fits your requirements, it is an exam- 
ple of the advanced engineering and painstaking manufacture 
found in the entire Raytheon tube line. For best results, spec- 
ify Raytheon High -Fidelity Tubes for your postwar products. 

RAYTHEON 
MANUFACTURING COMPANY 

3?Qf%[!1 dieC$fiZcfiw Jude L't 16l3fltit 

NEWTON, MASSACHUSETTS LOS ANGELES 

NEW YORK CHICAGO ATLANTA 

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS 
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ANTENNAS 
EST. 1906 

7Òr évery radio purpose 
BRACH ANTENNAS 

since the beginning of radio broadcasting 
have been pace -makers in their field 

BRACH Antennas, tested 
and perfected to meet 
Army and Navy standards, 
are doing their part for 
victory on land, on sea, and 
in the air. 

IN l'EaCE 

After the war, BRACH 
Puratone' Antennas will 
again resume their establish- 
ed leadership for Home and 
Auto Radios, Television, Ma- 
rine, F.M. and other services. 

TODAY AND IN THE FUTURE 

. FOR alti `I{IIIS REMEMBER 

'Reg. Patent Trade Mark 

World's Oldest and Largest Manufacturers 
of Radio Antennas and Accessories 

ELECTRONIC 
INDUSTRIES 

eice,>e 2ales Ate 
1st of preceding month 

first form closes, for ads requiring proofs, composition, foundry 
work, key changes, color, preferred position. 

10th of preceding month 
final deadline for run of hook position; complete plates ready 
to run. 

Caldwell -Clements, Inc. 
480 Lexington Avenue New York 17, N. Y. 

ro 

,t,,=MCIODIMEI 
1íiji3¡I- 

s 

BIRD & CO. 

GLASS 

ISTI4UIET 
BEAItIGS 
GLASS "V" BEARINGS 

made to your specifications 

1 NAvr( 
. 

We welconte your inquiries 

RICHARD II. BIRD 
Manufacturers of Jewel Bearings 

for thirty years 

23 MOODY STREET 
WALTHAM, MASS. 

I li= MIN ge 
Il 111 IN: 

tr t 

JONES 
TERMINAL 

PANELS 
Our large variety of Ter- 

minals plus special equip- 
ment enable us to give 
unusual service on spe- 
cial Terminal Panels. 
Send us a print or descrip- 
tion of your requirements 
and we will promptly sub- 
mit prices and deliveries. 
Hundreds of standard 

, .7 Terminal Strips listed in 

Catalog No. 14. Send for 

your copy today. 

HOWARD B. JONES CO. 
2460 W. GEORGE STREET 
CHICAGO 18, ILLINOIS 

CM comarraz 
tii3r4º 4º R 

CILIkt 

11R N S'lÍlYil 
i4iíi.iiiiiià4 
i i1 lt ii î i i i i i í ï 'iifi44î,ti'4iÍi 
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With a war record of more than cne hundred and fifty 
million successful "missions" to their credit, IRC's 

BTS INSULATED METALLIZED RESISTORS 

have given unquestioned evidence of their complete 
dependability. 
The exact counterparts of these efficient and precision - 

engineered "veterans" are now available in quantities 

for your own essential requireme its. 

Their construction features, resistance -temperature 
characteristics and specifications are described fully 
and charted graphically in Bulletin #3 which vrill be 

sent to you upon request directed to Dept. 2-1. 

- 

r 

FOR PERf0q* 
y 

ARIA BL 

IRCmdces more types of resistance units, in more shapes, for more applications than any other manufacturer in the worltf. 

y; 

i 
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Doughnut Coils for electronic and telephone purposes. 

High Permeability Cores are hydrogen annealed and 

heat treated by a special process developed by DX engi- 

neers. Send us your "specs" today-ample production 

facilities for immediate delivery. 

GENERAL OFFICES 1200 N. CLAREMONT AVE., CHICAGO 22, Ill , U.S.A. 

COILS 
thº heart of a ood receiver 

GROVES 
wviewawiciRESISTORS 

GROVES RESISTORS, both wire wound 
and precision types, are accurately de- 
signed for long life and efficient per- 
formance, under severest conditions. 

Wire wound Resistors comprise Type 
Z with coating of an especially devel- 
oped organic cement, and Type V with 
coating of high quality vitreous enamel. 

Precision Resistors, non - inductively 
wound on high quality ceramic spools, 
are effectively processed to withstand 
high humidity conditions. Moisture and 
fungus resistant. Constructed in accord- 
ance with the joint Army and Navy spe- 
cifications.3 types immediately available. 

Catalog upon request. 

GROVE S 
CORPORATION 
CAPE GIRARDEAU MISSOURI 

NEW PATENTS 
(Continued from page 198) 

Floor Leveler for Elevators 
It is intended to provide a mechanism to 

stop an elevator automatically at the exact 
level of one of the landings. The operation 
of the apparatus will be clear from the ac- 
companying diagram. As soon as the ele- 
vator approaches the region of the landing, 
the 

LL 

oscillations 

r --r 
generated by the oscillator 

-1 

fI-AMPLIFIER & 
Ñ 
z 
o 

i 
ó 

I 

CC 

ó 
IZ 
Im 
Io 

IZ 

1 I 

DETECTOR 1 

MOTOR 
CONTROL 

AMPLIFIER & 
RELAY 

DETECTOR 2 
2 

D 
Iti 

OSCILLATOR 
IÁ 

L_ 

will be capacitively coupled to amplifier and 
detector I or II, depending on whether the 
elevator is too low or too high in the shaft. 
Corresponding operation of the motor con- 
trol relay will cause the elevator to be 
raised or lowered as required. 

W. Muller, Brujac Electronic Corp.. (F) 
September 29, 1944. (I) May 8, 1945, No. 
2,375,435. 

Shear Modes in Piezo- 
electric Crystals 

The following report by S. Bhagavantam 
and D. Suryanarayana appeared in the February 
10, 1945, issue of Nature, London: 

"While investigating the diffrac- 
tion patterns produced by ultra- 
sonic waves set up in a liquid me- 
dium by piezo - electric crystal 
plates, we made the following ob- 
servations. Besides the usual thick- 
ness longitudinal mode, diffraction 
patterns corresponding to thickness 
transverse or shear modes have 
been observed occasionally. We fixed 
that the appearance of such pat- 
terns is facilitated when the crys- 
tal plates are either silvered in 
patches only, or so prepared that 
there is a deviation from the nor- 
mal cut. When irregular silvering 
is adopted, not only do the odd 
harmonics of the shear modes 
make their appearance, but also 
the even harmonics of all the 
modes begin to show up. Such re - 
suits' have been observed by us in 
differently oriented plates of 
quartz and tourmaline and used 
for determining the elastic con- 
stants corresponding to the shear 
modes of these crystals. Details of 
these investigations are being pub- 
lished elsewhere. 

"These observations mean that 
particular shear modes cause longi- 
tudinal strains in the crystal plates 
resulting in corresponding longi- 
tudinal ultrasonic waves in the 
liquid. The phenomenon is pre- 
sumably connected with the cou- 
pling between the longitudinal and 
shear modes produced either by 
the finite size of the plate or the 
cut of the plate, being such that 
the modes tjiemselves are inher- 
ehtly coupled." 
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Projection Tubes for Home Television 
Pioneering experience in the development of large screen television 

projection has given Rauland physicists and engineers the "know-how" 
necessary to produce projection tubes for home television receivers. 

The VISITRON R-6016 Front Surface Projection Tube with refractive optic 
. fluorescent screen of 4 inches .... concave target to simplify lens ... easy 

change of magnification :.. gives at least twice the light of a conventional 
projection tube of the same screen diameter ... both tube and 
optic small enough lo fit into a table cabinet . . . voltage 
requirement approximately 30 kilovolts. 

\The VISITRON 
R-6020 for mirror optic ... where 
maximum light al lower anode voltage is 
desired ... 5 inch diameter fluorescent screen. 

Consult with Rau land about your television tube problems. We have 
the facilities to build projection tubes to special requirements. 

COMMUNICATIONS TELEVISION 

Electroneering is our business 
THE RAULAND CORPORATION CHICAGO 41, ILLINOIS 
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Water Proof, Moisture Proof 
afui Steam Proof METERS 

IN 
AVAILABLE IN 

2112 ROUND STYLES 
o. 

INTERNAu CiION NSTRU 

VOLTMETERS... AMMETERS ... MILLIAMMETERS .. . 
MICROAMMETERS...WATTMETERS... BOTH AC AND DC 

Now, you can get HICKOK precision and dependability 
in a new line of hermetically sealed meters. Available 
in 21/l", 31/l" and 414" round styles. Dimensions of 
American War Standards Assn. Drawings C39.2-1 and 
C39.2-2.The41%"size is built especially for use in radio 
service equipment where several scale arcs are required. 

All instruments are hermetically sealed and both 
vacuum and pressure tested under water. Case fabri- 
cated of pressed steel and made corrosion resistant to 
meet specifications. Terminals are a special glass 
soldered -in type. 

All meters are fully shielded, permitting use on 
either magnetic or non-magnetic panels. Operation 
is accurate and dependable even up to 85° centigrade. 
Internal pivot construction in D.C. types assures 
longer life and greater resistance to shock and vibra- 
tion. Write for further information today. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10528 DUPONT AVENUE CLEVELAND 8, OHIO 

PRECISION CALIBRATED . . . LASTING ACCURACY 

CRYSTAL 
SOCKET 

(SIGNAL CORPS TYPE SO -200) 

LONG -LIFE BERYLLIUM 
COPPER CONTACTS 
Heat Treated for minimum 
drift and constant, fatigue - 
free pressure on the crystal 
holder prongs. 2 lb. inser- 
tion and withdrawal pres- 
sure reduces vibration 
hazards. 
Silvered for maximum con- 
ductivity - contact resist- 
ance 0.005 ohms maximum. 

INTERCHANGEABILITY 
Designed for interchangea- 
bility - fits existing hold- 
ers with .156 diameter solid 
prongs or .135 minimum di- 
ameter Banana pins on 3/4" 
centers ( such as Signal Corps 
Types DC -34, DC -35 and 
FT -171-B). 

LOW LOSS 
Socket casting is molded 
from low - loss, mica - filled 
phenolic (as per Joint Army - 
Navy Spec. JAN -P-14, type 
designation E-4) 

DELIVERY 
Approximately 4 weeks from 
receipt of order. 

HUGH H 

EBY 
INCORPORATED 

HUGH H. EBY, INC. 
18 W. CHELTEN AVE., PHILA. 44, PA. 
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WHAT WILL YOU NEED TO PRODUCE BJTJE: 
POST-WAR PRODUCTS? J CORNING 

ones, 

Special Electrical Qualities 
Thermal Endurance 

Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 

Precision 

Permanence 

Metallizing 
Dimensional Stability 

High dielectric strength - high resis- 
tivity-low power factor-wide range 
of dielectric constants-low losses at 
all frequencies. 

Permanent hermetic seals against gas, 
oil and water readily made between 
glass and metal or glass arid glass. 

Commercial fabrication to the fine 
tolerances of precision metal working. 

Corning's metallizing process produces 
metal areas of fixed and exact specifi- 
cation, permanently bonded to glass. 

S YOU plan post-war electronic products, give a thought to versatile glass. We 
really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 

from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution - or Corning Research can 
find the answer for you. Address Electronic Sales Dept., r' -d Bulb and Tubing Division, 
Corning Glass Works, Corning, New York. 

ÍIkIRN1NII 
means 

%search in Glass 

electronicsorssware 
"PYREX", `VYCOR" and "CORNING" ane registered trademarks and ind;cate manufacture by Corning Glass Works, Corntmg, N. 1. 
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DF[AY RELAYS 
PROVIDE DELAYS RANGING 

FROM 1 TO 120 SECONDS 

Other important features include: - 
1. Compensated for ambient temperature 
changes from -40° to 110°F. 

2. Contact ratings up to 115V -10a AC. 

3. Hermetically sealed - not affected by al- 
titude, moisture or other climate changes ... 
Explosion -proof. 

4. Octal radio base for easy replacement. 

5. Compact, light, rugged, inexpensive. 

6. Circuits available: SPST Normally Open; 
SPST Normally Closed. 

WHAT'S YOUR PROBLEM? Send for "Spe- 
cial Problem Sheet" and Descriptive 
Bulletin. 

AMPERITE CO 
Y 

NEW YORK 2 N561 AY. 

In Canada: Atlas Radio Corp., Ltd. 
560 King St. W., Toronto 

iMP YE 

DELAY 
RELAY 

with 
porcelain 
heater 

with heater wound 
directly on blade 

Check the Quality Features 
of the Drake No. 500 Series 

yor Time tested - Millions have been used Since March 
1940! 

p/ Available in any quantity with any type of bracket. 

¡/ Sturdy Bakelite Molded insulating casting shields 
socket from outside contact. 

p/ Center contact lead wire mechanically secured be- 
fore soldering. l/ Both lead wires withstand over 25 lbs. tension. 

k/ Rounded eyelet edges prevent cut or frayed lead 
wire insulation. l/ 1000 volts minimum breakdown voltage between 
contacts and to ground. l/ Casting mechanically secured to bracket - can't 
turn. 

t/ Socket mechanically secured within casting - can't 
turn or be pulled out. 
Center contact secured within socket - contact 
won't protrude when lamp is removed. 

Consider this better underwriters' ap- 
proved DRAKE dial light assembly for 
war or peace -time products. Lead wire \ 2% in. to 4 ft. Prompt shipment in any 
quasi ity assurrd. May we send sample; 
or our newest ral:d ng? 

The NO. 527F TYPE 

SOCKET AND JEWEL LIGHT ASSEMBLIES 

DRAKE MANUFACTURING CO. 
1713 WEST HUBBARD ST., CHICAGO 22, U.S.A. 

IMPROVING RECORDINGS 
(Continued from page 84) 

produce unpleasant "jumps" in the 
volume of the music. It has been 
found that for most music 10 db is 
a maximum safe value. 

The manner in which the expan- 
sion takes effect is also important. 
When a sudden loud chord is 
played the expansion must be so 
rapid that no time lag in the rise 
of gain of the amplifier can be no- 
ticed. A rise time of one millisecond 
will be so small as to be unnotice- 
able. However, if the decay time is 
as rapid as the rise time, individ- 
ual cycles of all frequencies below 
1000 cycles will be expanded, with 
horrible results. 

Fortunately, the solution is sim- 
ple electrically, and effective music- 
ally. The rate of rise of the ex- 
pander is made 10 db in .001 second, 
and the rate of fall 10 db in one 
second. This corresponds to what 
would be heard in a room with re- 
verberation. In fact, a too -rapid 
fall in volume would be most un- 
natural. 

Control amplifier 
The control signal for the ex- 

pander comes from the signal volt- 
age itself. It is necessary that the 
volume level 'be regulated accord- 
ing to the effective volume of the 
music itself. Inasmuch as the band 
of frequencies from 200 to 3000 con- 
tains most of the energy of the 
sound which determines the loud- 
ness, the control amplifier can be 
restricted to these frequencies. This 
will prevent excessive surface noise 
from actuating the expander. Like- 
wise thumps in the low frequencies 
will not have a disproportionate ef- 
fect in regulating the volume. 

A volume expander designed ac- 
cording to the above principles is 
shown in Fig. 1. The device is 
made push-pull in order to mini- 
mize harmonic distortion, and to 
obviate filtering of the grid control 
signal. Any filter in the grid cir- 
cuit would introduce objectionable 
time delay. If this controlled stage 
is used in a push-pull amplifier an 
output transformer is unnecessary. 
However, if it is desired to insert 
the amplifier in a single -ended am- 
plifier it will be necessary to use a 
transformer output. For this pur- 
pose a good single plate to push- 
pull grids transformer can be used. 
The grid windings are used to sup- 
ply the plates of the 6K7 tubes, and 
the primary, (10,000 ohms or so) 
suitably terminated with a load re- 
sistor, will give single -ended out- 
put. 

The frequency response of this 
expander can be made as good as 
any other resistance -coupled am- 
plifier. The frequency response of 
the control amplifier is shown in 
Fig. 2. 

i Guntinued on ¡page 210) 
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METALLIC 
RECTIFIERS 

SELENIUM 
COPPER SULPHIDE 

A few B -L Rectifier 
applications are illus- 
trated below: 

AUTO RADIOS 

PIPE ORGANS 

CLOCKS 

BATTERY CHARGERS 

FIRE TRUCKS 

BUSINESS MACHINES 

METALLIC ELECTRICAL 
RECTIFIERS COPPER 

offer you these advantages: 
They are COMPACT 

For a given power output the space required by metallic rectifiers is 
very small. 

They are SILENT 
B -L Rectifiers are silent in operation and have no moving parts. 

They are DEPENDABLE 
Dependability is assured by their simple and rugged construction, in 
which no glass bulbs, filaments, or other fragile parts are employed. 

They are TROUBLE -FREE 
Regular maintenance and attention are unnecessary. 

They are RUGGED 
B -L Rectifiers are rugged and will withstand heavy overloads for 
short periods of time. 

They are ADAPTABLE 
B -L Rectifiers are adaptable for power outputs from Milliwatts to 
Kilowatts. 

Many rectifier applications, heretofore considered impractical, 
have been devised by B -L Engineers. It is more than likely that 
they can be of assistance in solving your problems of convert- 
ing AC current to DC ... Write for Copper -Sulphide Bulletin 
R38 -b - or for Selenium Bulletin R41 -b. 

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

Long Distance Telephone CEntral 5830 
SALES OFFICES: 

420 Lexington Ave. New York 17, N. Y. Murray Hill 5-5878 
20 N. Wacker Drive r Chicago 6, Illinois . CENtral 2379 

Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 
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getecialized 
51V/TCN/N6 APPARATUS 
FOR ELECTRONIC EQUIPMENT 

Shown below are lust a few of many specialized types of switching appa- 
ratus which we design and manufacture specifically for electronic application. 
If you are confronted with an unusually difficult switching problem, write, 
and we'll be glad to consult with yet, regarding your requirements. 

HIGH VOLTAGE D. C. HOT BREAK CONTACTORS for energizing high vo;t.i ;e vacuum tube 
circuits. Contactor, above left, breaks circuit carrying 1 ampere at 3,000 volts D. C. 
Contactor, above right, successfully breaks circuit carrying 2 amperes at 5,000 volts 
because contacts operate in a vacuum. This contactor incorporates principles of Eimac 
VS2 vacuum switch which eliminates external moving parts. Operating coil completely 
shielded. Can be completely tropicalized. 

CONTACTOR -TIMERS used as main power or filament con- 
tactors with auxiliary delayed time circuit or circuits. Con- 
tactor and timer joined together physi- 
cally, as well as electrically, saving 
space, assuring certain operation. 

HIGH VOLTAGE -HIGH FREQUENCY 
CONTACTORS designed primarily for 

high frequency switching from a remote control point. Can he 
used with any high voltage cold break application A. C. or D. C. 
All insulation of low loss type, either steatite or glass bonded mica. 
Held either mechanically or magnetically. Furnished either normally 
open, normally closed or both. Our complete line of contactors range 
from 15 amps at 3,000 volt minimum to 35 amps at 25,000 volt 
maximum. 

HIGH FREQUENCY -HIGH VOLTAGE TRANSFER SWITCHES 

for either radio or industrial load transfer. Magnetically oper- 
ated from remote point but mechanically held in either position. 
Can accommodate currents up to 75 amps high frequency. 
Insulation of low loss type, 
either steatite or glass bonded 
mica. Cold break only. 

COMBINATION POWER AND SIMULTANEOUS CONDENSER 
DISCHARGE CONTACTOR, right, is a striking example of 
Monitor's ability to create highly specialized switching 
apparatus designed in accordance with unusual customer 
specifications. 

Consult us on all of your switch- 
ing requirements. Remember, we 
specialize in doing the unusual. 

BALTIMORE 2, MARYLAND 
CANADIAN AFFILIATE CANAD CONTROLLf RIO, CANA 

SPOT WELDING 
with a PAIR of 

TWEEZERS... 

SAY HUNDREDS of PRODUCTION 
ENGINEERS and TECHNICIANS, 

PLANNING INSTALLATIONS 

TWEEZERS* 
Probes For, Bends, Holds, 
Welds Small Parts 
Connects to Present Spot 
Welding Equipment 
Reaches Almost Inaccessible 
Elements 
Operates on from 1/2 to 1 

KVA on 10 Amp Current 
No Skill Required 
Minimum Maintenance 
Fast, Productive, Inexpensive 
No Oxidation, Clean Weld 
Welds Copper, Nickel, Steel, 
Tin, Tin Alloys, Brass, 
Monel, Zinc, Bronze,Nickel to 
Tungsten, Copper to Nickel 

Already performing successfullyforsome of 
America's leading manufacturers, welding 
fine wires .003" OD and larger. Applica- 
tions unlimited. Send along problems 
and samples for quick solution in our 
testing laboratory. 

WRITE far COMPLETE 

CATALOG DATA 
NOW1 

NEW JERSEY JEWELER'S SUPPLY 
Manufacturers 

280 Plane Street,Newark 2,N.J. 

*PAT. PENDING 
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he Langevin Cclir(lpail'}' 

of the company's future plans. The .11C11".': as h 

, the audio ft-xduency field. I/ intrrraäs ìo: ru-maiu th/it 

1)uc to its war effort, its 

perielii:e and personnel have been ì; 

creas.:d. lt wA.l continue, to develop. 

design and manufacture- to better tla: 
I'?11 standards -- sound and hrz)tcic:tst 

speech input equipment, 

Its products will continue to iIcl icf. 

quality transformers and q_Ialit auto, 

fiers, -ranging from the smallest unU 

especially-engirlecred speech inlet '>V5- 

:$ at: í^}ittiled 

, 
_c'sl1S i!)r theiargí' bk(3as.. Last sta. 

Much of this eqUípnl;.'í1t is now in 

'Auction; some )tl development -Soille 

i.l, 

. 
7 ('r,A`ï:¡7 (I:: ,t;?!+5('tlt :illtl production. 

::' cï,Stofib2rS. the ahove. is Si.tiÍt-. 

c;eslt. .t.t thosc who may be inte:restec 

t! bC'L:ï:;illl f:L,tS?:flir:i,'.i'S ---- we are 23 

years a:ld, all cur equipment carries the 
, ;'nicin Label atad ís ft:.lf licensed under 

p:ï7<'3ìÌ.`;. 

The Langevin Company 
t:ORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 
NEW YORK 

37 W. 65 Sr., 23 

SAN FRANCISCO LOS ANGELES 

1050 Howard Se., 3 1000 N Seward Sf., 38 



Radically Improved 

High Frequency Performance 

1/2 MICROMICROFARAD INPUT CAPACITY 

OVER 1,000,000 OHMS INPUT RESISTANCE AT 200 MEGACYCLES 

Interchangeable with Standard VM -27 
Probe without Recalibration 

WRITE FOR DETAILS 

:1 L F It Elle W. EMU IH E It 1.:111 // 1t AT O llt I E S 

34-04 Francis Lewis Blvd. Flushing, N. Y. 

AN 3155 
POWER 

RHEOSTAT 
Totally enclosed in accordance with Army -Navy specifications (AN -R -14A). 

Permanently sealed in dust -proof, corrosion -proof metal cases. 
Smooth control, rugged and thoroughly dependable under the most 

severe service conditions-shock, vibration, humidity, heat, cold, and alti- 
tude. 

Hardwick, Hindle is proud of the excellent performance of these power 
rheostats on thousands of planes flying in every theatre of war under all 
climatic conditions. And they will prove to be invaluable in innumerable 
post-war applications. 

Let us send you technical data and detailed information on these and 
many other rheostats and resistors with H -H exclusive features. 

Write today for our new catalogue. 

HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

SUBSIDIARY OF 

THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 

Newark 5, N. J., U. S. A. 
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IMPROVING RECORDINGS 
(Continued from page 206) 

The meter which is in the plate 
supply lead to the controlled stage 
gives an indication of the expan- 
sion at any instant. This meter 
should be of the volume -indicator 
type of movement, because an ordi- 
nary milliammeter would overshoot 
sudden changes in gain. If dy- 
namic readings are not to be taken 
this special meter need not be used. 
Fig. 3 is the calibration of this me- 
ter in terms of amplifier gain. It 
can be seen that the range of 
volume expansion available depends 
on the initial plate current. The 
500 ohm potentiometer shown in 
Fig. 1 adjusts the fixed bias on the 
grids of the control stage. 

Fig. 4 shows the expansion char- 
acteristics for several values of ini- 
tial bias. The absolute level at 
which expansion begins depends on 
the gain of the control amplifier 
channel. Obviously, at high settings 
of the expansion control the input 
level required to actuate the ex- 
pander will be lower than at lower 
settings of the expansion control. 

The use of full -wave rectification 
for the signal is important for 
smoothest operation of the device. 
Many complex waves have positive 
and negative peaks of considerably 
different values. With a half -wave 
rectifier the phasing of the input 
signal would make a great differ- 
ence in the amount of control volt- 
age developed. 

The 2 Meg. resistor and .25 µfd 
capacitor at the rectifier output 
determine the release time of the 
expander. The values given produce 
good results with most types of 
music. For very slow music it 
might be desired to increase the 
time constant. This can be done 
by increasing the value of the re- 
sistor. This resistor can, of course, 
be made variable. If variable time 
delay is desired a resistance vari- 
able from one to 10 megohms will 
give all the values desired. 

Volume expander 
The operation of the volume ex- 

pander to produce satisfying results 
requires some care. Music in which 
the contrast between loud and soft 
is a very important factor benefits 
most by volume expansion. Such 
music is any of the Rossini over- 
tures (especially as recorded by Ar- 
turo Toscanini), Tschaikowsky 
Symphonies and Fantasias, orches- 
tral music of Wagner and Strauss, 
and other music of a dramatic na- 
ture. 

The expander should not be used 
with any vocal music, string quar- 
tets or other music where the vol- 
ume range would be less than 20 
db in the actual performance. In 
fact in any record of any type 

(Continued on page 214) 
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F.RNS`VORT N 
EXTENDS COMMUNICATION ACTIVITIES 

BY ACQUIRING 

THE HALSTEAD 
TRAFFIC COMMUNICATIONS CORPORATION 

WILLIAM S. HALSTEAD, presi- 
dent of the Halstead Company, 
joins the Farnsworth organi- 
zation as consultant on radio 
communications equipment 
and traffic control, as well as on 
other phases of Farnsworth's 
broad electronic develop- 
ments. 

JOHN A. CURTIS, vice president 
of the Halstead Company and 
chairman of its management 
committee, joins the Farns- 
worth organization as manager 
of the mobile communications 
division. 

To EXTEND its broad communications activities into the rapidly ex- 
panding field of mobile railway and highway communications and con- 
trol, Farnsworth has acquired the assets of the Halstead -Traffic Commu- 
nications Corporation, including its developments, designs and patents. 
Key personnel, including William S. Halstead, president, and John A. 

Curtis, vice president, have joined the Farnsworth staff. 

The Halstead organization is a recognized pioneer in this relatively 
new field of radio communications. It has invented, developed and 
produced field-tested equipment to provide railroads with modern, 
unfailing radio communications. It gave the world its first successful 
highway radio service, including the centrálized control of busses, trucks 
and passenger vehicles. 

The Halstead technical staff will establish new headquarters at the 
Fort Wayne Farnsworth laboratories. The organization will be merged 
and coordinated with more than two hundred Farnsworth research and 
development engineering personnel-a staff of scientists and technicians 
recognized as one of the country's leading technical organizations in 
the development of television; broadcast transmitters and receivers; 
radio -phonographs, and the most complicated types of radio and radar 
equipment for the Armed Forces. 

Farnsworth resources, plus its seventeen years of electronic pioneer- 
ing, its extensive engineering staff, and specialized manufacturing facili- 
ties, will strongly augment the outstanding position of the Halstead 
developments in this field. 

FARNSWORTH TELEVISION & RADIO CORPORATION 
FORT WAYNE 1, INDIANA 

Farnsworth Radio and Television Receivers and Transmitters Aircraft Radio Equipment Farnsworth Television Tubes Halstead Mobile 
Communications and Control Systems for Rail and Highway the Farnsworth Phonograph -Radio the Capehart the Capehart-Panamuse 
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eafridemed A.4 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors - 
Multum in Parvo! ... They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 

P4eei410#t 
Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 

EFFICIENT 
Both the new Model "K" Motor and 
the Model "MS" are the shaded pole 
induction type - the last word in 
efficient small motor design. They 
can be produced in all standard 
voltages and frequencies with actual 
measured power outputs ranging up- 
wards to 1/100 H. P... Alliance 
motors also can be furnished, in 
quantity, with variations to adapt 
them to specific applications. 

DEPENDABLE 
Both these models uphold the Alliance 
reputation for all 'round dependa- 
bility. In the busy post-war period, 
there will be many "spots" where 

theseMiniature Pow- 
er Plants will fit re- 
quirements :: Write 
now for further in- 
formation. 

Model "MS"- Full Size 
Motor Measures 
1%"x2x3W' 

New Model "K"-Full Size 
Motor Measures 

2%"x2%"x 3Yá" 

Remember Alliance! 
-YOUR ALLY IN WAR AS IN PEACE 

ALLIANCE .OHIO 

NOS. .0000 .000 .00 AND .0 

ARE PRODUCTS 

- big in their importance to the manu- 
facture of precision instruments, for they 
are the almost infinitesimal screws that are 
used in the assemblies of many of the 
world's finest mechanical masterpieces. 

For more than half a century Waltham 
has specialized in the production of preci- 
sion screws. Its plant and equipment have 
steadily modernized and expanded to 
meet the demands of every period of 
business development and the exacting 
needs of three wars. 

Waltham is tooled to produce fine screw 
machine products for a million uses - any 
thread, material or finish - any type 
head, from 1/64" to 11 diameter. 

America's Outstanding Producers of Fine 
Instrument Screws 

Send for catalogue for complete data 

WALTIIAM SCREW 
COMPANY 
77 Rumford Ave. 
Waltham, Mass. 
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New Pilotless Plane? 

ACK IN 1939 PACIFIC DIVISION HAD 

ALREADY FLOWN THIS RADIO CONTROLLED AIRPLANE 

Six years ago we did it the hard way. Month after month at an isolated camp 
in the Mojave Desert Pacific Division radio engineers collaborated with 
Lockheed engineers to perfect electronic controls and the aerodynamic 
characteristics of one of the first airplanes to fly by radio direction alone. 

The operations were part of a special Army project and, in all, six airplanes 
of Lockheed design were successfully flown. In light of the tremendous 
strides Pacific Division radio engineers have made since those early days, it 
is interesting to know that this first radio control receiver had to provide 
simultaneous operations of thirteen controls-for the elevator, rudder, 
5 -position throttle, altitude, airspeed, counter, camera and parachute release. 

The success of these early, complicated experiments have given Pacific 
Division a six -year lead in the development of numerous types of VHF 
control and communication equipment. We would like the opportunity 
to demonstrate how these modern controls may solve your problems, too. 

C 1945. Bondi, Aviation Corp. 

rc Di ision 
11619 Sherman Way, North Hollywood, California 
LINCOLN »LO 

... 

GONTINiLN'TAL BLOC. 
NOW QRK 17 as L0419 [ 

COMMUNICATION SYSTEM- éerd 
AVIATION CORPORATION 

i 

This portable 100 watt transmitter 
was used to control the plane. 
"Ground Pilot"satin the truck body. 

Taken from movie film, this 
shows an actual take off. Note 
perfect flight attitude for this 

critical operation. 

Trailing smoke made observation 
easier. The 80 h.p. plane,comparable 
to a single -seater, had speed of 

105 m.p.h. 

OPERATING SIX VHF EXPERIMENTAL STATIONS 
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.tiis,nui,,rhirers of 
RADIO, ELECTRICAL AND 

ELECTRONIC COMPONENTS 

ELECTRONIC PRODUCTS MFG. CORP. 
DEXTER, MICHIGAN 

Sent free 
voonrequest 

Cood 

Np. 

smers 
Relay 

witches 
but 

r IIL 
SPECIALISTS ON QUALITY 

TIMERS 

._ v, aNc. at*'' 
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28 

CRAMER COMPANY JnC. 

CENTIRIIROOK 
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CONNECTICUT 

IMPROVING RECORDINGS 
(Continued from page 210) 

whatever, if the volume expansion 
produces unnatural effects as 
judged by the ear, too much ex- 
pansion is being used. However, on 
a well -monitored recording of mu- 
sic with a normally high dynamic 
range the restoration of some of 
that range enhances the musical 
effect beyond description. It is with 
records of this type that the vol- 
ume expander is worth its weight 
in gold. Some recordings found to 
be excellent in this respect are: 
Bizet-"Carmen" Suite-Columbia 
X144; Rossini-"Semiramide Over- 
ture"-Victor M408; Stravinsky- 
"Firebird Suite"-Victor M291; 
Wagner -Stokowski - "Tristan and 
Isolde"-Victor M508. 

A few suggestions on the overall 
system will give some . other ideas 
for improving realism. If possible, 
more than one loudspeaker should 
be used, especially if the room is 
quite large. Both speakers should 
be within an included angle of 90 
deg. from any listener. If the 
sound arriving at the ear of a lis- 
tener is very obviously from two 
separate sources, the mind refuses 
to blend them into a satisfying 
"wave front" of sound. Extremely 
effective results can be obtained in 
a good sized room of rectangular 
shape. In this case the loudspeak- 
ers should be placed in adjacent 
corners at one end of the room. The 
listeners should be placed as far 
from the loudspeakers as possible, 
and approximately equidistant from 
both speakers. 

If one of the speakers is supplied 
with frequencies from about 500 
cycles down and the other with fre- 
quencies from about 500 cycles up, 
the utmost in realism is accom- 
plished. A close approach to the 
stereophonic sound system is pro- 
duced in this way. Listeners will 
feel that the orchestra is spread 
out across the end of the room and 
the feeling of "presence" will be 
uncanny. 

Successful reproduction of music 
resolves itself into the careful ad- 
justment of all components in the 
system, with an eye to the effect 
each has on each element of the 
musical performance. 

INCENTIVE PAY 
(Continued from page 86) 

and the company would pay roy- 
alties through this pool to its 
own employees during their con- 
tinued employment with the 
company. 

5. No straight salary would be pro- 
vided. Instead, a total percent- 
age of sales would be fixedly al- 
located to "engineering compen- 

(Continued on page 218) 
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 LONG LIFE 

ihnd 

ALL t)t- 

SENSITIVITY 

CONTACT PRESSURE 

DEPENDABILITY 

COMPACTNESS 

VERSATILITY 5 

AUTOMATIC ELECTRIC'S CLASS "B" RELAY 

Check Automatic Electric's Class "B" relay against all your 
requirements. It's one relay that gives you all six of the features 
you want-and gives you the most of each of them. Don't com- 
promise with the requirements of the job; simply standardize on 
the Class "B" relay and get all the features you need! 

Independent twin contacts for dependable contact 
closure... efficient magnetic circuit forsensitivity and 
high contact pressure ... unique armature bearing 
for long wear under severe conditions ... compact 

design for important savings in space and weight. 
Now available for coil voltages to 300 volts DC and 
230 volts AC, with capacities up to 28 springs; 
also with magnetic shielding cover, when specified. 

The Class "B" relay, and many others, are shown in Catalog 4071. Write today for your copy. 

AUTOMATIC `P ELECTRIC 
AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET CHICAGO 7, ILLINOIS 

..9ot ewsaás`: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 

PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Ingenious New 

Technical Methods 
To Help You With Your Reconversion 

Problems 

"Die -Less Duplicating" Eliminates 
Time Loss and Die Expense! 

The DI -ACRO Bender is a precision unit, designed 
to form and duplicate an unlimited variety of 
parts and pieces-eliminating, in many cases, the 
need for special dies. Tubing can be accurately 
formed with the DI -ACRO Bender to a center line 
radius as small as 2 /2 times the outside diameter of 
the tube without distortion. Shapes and outlines, 
impossible to obtain with regular production dies, 
are easily formed with the DI -ACRD Bender. These 
include round, half -round, hexagon, and square 
rod, tubing, angle, channel, moulding, strip, stock 
and bus bar. 
Stops may be set and material guides mounted for 
production work in excess of 1000 operations 
per hour. The Bender is compact and portable, 
ideal for temporary or permanent work. There are 
no extra parts to purchase, as the DI -ACRO Bender 
has been built to cover a wide working range, with 
simple conversions. 
Peacetime production for industry, forecasts the re- 
turn of Wrigley's Spearmint Gum-that favorite 
"help on the job," for workers everywhere. But 
Wrigley's Spearmint will be back only when con- 
ditions permit its manufacture in quality and 
quantity to meet your needs. Until that day, we ask 
you to remember the famous Wrigley's Spearmint 
Wrapper shown at right, as your guarantee of the 
finest chewing gum that can be made. - 

You can get complete information from 
O'Neil -Irwin ManufacturingCo., Minneapolis 15, Minn. 

Typical Shapes Formed by the 
DI -ACRO Bender 

Remember this wrapper 
Z-86 

DEVELOPMENT ENGINEERS DESIGN ENGINEERS 
SENIOR AND JUNIOR 

Opportunities are available in development, design, or production engi- 
neering of products and applications on Industrial and Laboratory Instru- 
ments for electrical measurement and control. 

Engineering Degree or equivalent and experience on electronics and/or 
instrumentation required. 

Reply, enclosing snapshot, to: 

Personnel Department 
LEEDS & NORTHRUP COMPANY 
4901 Stenton Ave., Phila. 44, Pa. 

FREE! 
NEW IItF EDITION 

,Rpio'S 

MAS1ER 
The only official 

Radio and Electronic 
equipment source -book 

Tells you: 
WHAT 

the product does, its specifications, com- 
parable and competing items ... Thou- 

sands of illustrations...Data covers 90% 
of all products in the industry, each item 
indexed and cross indexed. 

WHO 
makes it. Directory of manufacturers al- 
phabetically listed, with page numbers 
for instant reference. 

HOW MUCH 
Prices on thousands of items, all clearly 
catalogued for easy buying. 

WHERE 
you can get it. Your nearest sources that 
con supply your radio and electronic re- 
quirements. Saves time . . . Eliminates 
bulky files. 

Distributors 
from coast to 
coast have just 
bought quanti- 
ties of this 800 
Page, hard -cov- 
ered encyclope- 
dia ready for free 
distribution. 

ilK"1tTfF 

If you are an Engineer or Purchasing 
Agent WRITE FOR FREE COPY NOW. 

*Write Write us on your company letterhead 
and we'll put you in touch with the 
jobber nearest you who has your FREE 

Copy. No obligations. 

Address Dept. FEP 2 

UNITED CATALOG 
PUBLISHERS, I N C. 
110 Lafayette St., New York 13, N. T. 
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YOU CAN TAKE THE SAME GRIP 

BUT CAN YOU PITCH LIKE A CHAMP? 
There is more to throwing curves than 
holding a ball a certain way- 

And there is more to producing top - 
performance transformers than assem- 
bling coils, cores, etc. in an enclosing case. 

Correct use of engineering-years of 
experience-control of quality and man- 
ufacture in everyday large scale produc- 
tion-and the selection of the appropriate 
type and design for each particular re- 
quirement-are all essential to success- 
ful operation. 

The hundreds of thousands of trans- 

formers regularly produced-are ample 
proof that leading manufacturers of equip- 
ment in electronic, lighting, radio and 
similar fields prefer Jefferson Electric 
Transformers. Recommendations con- 
cerning transformers made by the Jeffer- 
son Electric engineering staff can save 
time for you-and insure the performance 
you desire. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chi- 
cago), Illinois. In Canada: Canadian 
Jefferson Electric Co. Ltd., 384 Pape St., 
Toronto, Ont. 

ELECTRONIC RADIO TELEVISION 

TRANSFORMERS 
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23t2MMEAC)DIf QMIISA 
HIGH VOLTAGE CIRCUIT TRANSFER SWITCH 

A rotary snap -action, double throw switch designed for antenna 
transfer, transmitter plate voltage switching and similar applications. 

Switches are available in one pole to five poles, all double throw. 

Fixed contacts are 1/4" diameter coin silver. Blade contacts are coin 
silver welded to low induc- 
tance silver plated beryllium 
copper blades. Spring tension 
maintains contact pressure. 

Ceramic terminal bars insu- 
late fixed contacts. Low 
capacitance to frame from 
any contact. 

Shaft is 1/4" diameter. Shaft 
extension permits ganging of 
two or more units. 

Catalog upon request. 

RICHARDSON-ALLEN CORPORATION 
15 WEST 20TH STREET NEW YORK 11, N. Y. 
Specialists in Electronic engineering, development and production 

8/liz 
EFFICIENT 

FLEXIBLE 

INSTANTANEOUS 

RECYCLING 

REASONABLY 

PRICED 

COMPACT 

AGASTAT 
ELECTRO -PNEUMATIC TIME DELAY RELAY 

ELIZABETH AGA NEW JERSEY 
AMERICAN GAS ACCUMULATOR COMPANY 

INCENTIVE PAY 
(Continued from page 214) 

sation." This percentage could 
be subdivided into research, de- 
velopment and production seg- 
ments. The share of each man 
could be predetermined much in 
the way law and investment se- 
curities partnerships operate. In 
other words, the engineering de- 
partment would function as a 
partnership whose income fluc- 
tuated with the business of the 
company. This idea could be 
modified by a guarantee of sal- 
ary, drawing account, sliding scale 
or "power" increment tied into 
company profits. After all, man- 
ufacturers' representatives have 
waxed fat on these kinds of deals 
during recent years-at the ex- 
pense of engineers who do most 
of their selling for them. 

6. One or more of the above ideas. 
except that the overriding com- 
pensation would be paid in com- 
pany stock. This gives a double- 
barrelled incentive and while 
more adaptable to the medium- 
sized company is an extremely 
effective approach. 

Engineer's requirements 
The above six suggestions are a 

few out of many that could be pro- 
posed. Basically, I feel three things 
should be done: 

A. The engineer should have se- 
curity and a stable income. 

B. He must then prosper as the 
company grows; and 

C. He must have special recogni- 
tion for signal achievements. 

The sooner our electronic com- 
panies realize the power behind 
plans such as these and the ex- 
tremely interesting results that can 
come from new thinking, the soon- 
er the engineer can emerge and be 
proud of his profession. 

Has a salesman or a movie direc- 
tor more "on the ball" than an en- 
gineer? I don't. believe it-but 
right now the income tax man does. 

Maybe the amusement industry 
grease -paint idols deserve what 
sound pictures have given them. 
I wonder what proportion the total 
engineering payroll cost of "sound 
on film" bears to annual salary 
costs of directors and "stars." Or 
how broadcast engineering cost is 
related to annual "talent" and pro- 
gram outlay. Just think it over! 
I contend that our engineers made 
possible sound pictures and radio, 
just as they will television and a 
host of other things. 

Can't we pick out one of the pro- 
posals in the foregoing-change it 
around some, if we must-and get 
started recognizing that the funda- 
mentals of electronic development 
are in the laboratory design room 
and factory, and not in exploita- 
tion? There's no time like NOW. 
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is not new to the Blaw-Knox Company 

BLAW-KNOX 

M M 
M 110 

M r 
M 

Blaw-Knox engineers, in close cooperation with 
the United States Army Signal Corps, developed 
and designed Radar Towers and Buildings in 1,938, 

resulting in the construction of a complete operat- 
ing unit in 1939. 

Since then, many Tower Structures have been de- 
signed for different types of Army and Navy Radar 
service and produced in quantity. 

As a result of these developments the Engineering 
and Manufacturing personnel of Blaw-Knox have 
gained an unparalleled experience which is now 
available to the Broadcast and Communication 
Industries. 

Whether it's FM, AM, or Television, you can be 

sure of getting the most out of your power and 
equipment by "Putting the Call Through" on 
Blaw-Knox Vertical Radiators and Radio Towers. 

BLAW-KNOX DIVISION OF BLAW-KNOX COMPANY 

2048 Farmers Bank Building Pittsburgh, Pa. 

NEW YORK CHICAGO PHILADELPHIA BIRMINGHAM WASHINGTON Representatives in Principal Cities 
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GRA@OIL 
"One Good Turn - or a Million" 

A NAME TO LOOK FOR 

on ELECTRICAL COILS 
and TRANSFORMERS 

LAYER -WOUND COIL 

LOW VOLTAGE 

TRANSFORMER 

GENERATOR 

FIELD COIL 

RELAY COIL 

Famous for years as 

"COILS by DOYLE" 

* "GRACOIL" is a new name that you 

can depend upon, because back of this 

name stand years of time -tested experi- 

ence in electrical engineering. The same 

able craftsmen who established Doyle 

Coils as leaders in the field now carry on 

at the same location under the new cor- 

porate name-The GRAMER Company. 

Be sure that the coil you buy bears 

the trademark name-"GRACOIL", for 
only then can you know that you have the 

best in electro -magnetic windings. Every 

"GRACOIL" is wound to the specified 

number of uniform turns from precision - 

gauged wire. Every "GRACOIL" is fully 
insulated, thoroughly impregnated, and 

properly laminated when supplied as a 

complete transformer. The most rigid in- 

spections and tests make sure that each 

"GRACOIL" is worthy of the name it bears. 

If your design calls for a special elec- 

tro -magnetic application, let competent 

"GRACOIL" engineers make specific rec- 

ommendations for you. Write today! 

G RAitOI L 
"One Good Turn - or a Million" 

THE GRAMER COMPANY 
Clectrical eoils and gransformers 

2732 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 

36 oz. 8 POLE ALTERNATOR 

Delivers 150 Watts, 400 cycles at 6000 R.P.M. 
Permanent magnet field revolves outside 

stationary armature. 
Can be supplied with its own bracket, shaft 

and bearings or with rotor and stator only for 
mounting on your shaft. 
A source of high frequency current for tach- 

ometer, governor, small high speed motors etc. 
Other designs of permanent magnet type 

generators on request. 

R. E. MELON COMPANY 
WEST SPRINGFIELD - MASSACHUSETTS 

,CENTERED 

YE 
With 
DI -ACRO 
BENDERS 
DI -ACRO Precision Bend- 
ing is accurate to .001" for 
duplicated parts. DI - 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
ple, compound and reverse 
bends of varying radii. 
Send for CATALOG 
"DIE -LESS" DUPLICATING show - 
i ng many kinds o f "Die -less" dupli- 

cating produced with DI -ACRO 
Benders, Brakes and Shears. 

*Pronounced "DIE-ACK-RO" 

The DI -ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 

DI -ACRO Bender No. 1 

Forming radius 2° approx. Ca- 
pacity round cold rolled steel 

bar or equivalent. Also Benders 
No. 2 and 3 with larger 

capacities. 
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TYPES OF SUPERIOR TUBING 
IN MANY METALS -MAX. OD -5/8' 

MECHANICAL-Analyses generally handled are 
SAE 1010, 1015, 1020, 1025, and 1035. They are used 
wherever tubes are machined, formed, bent, etc. 

AIRCRAFT-Requirements of this industry cover 
every analysis. Major production is in SAE 4130X, SAE 
.025, SAE 1010, Stainless Types 304, 321, and 347, 

Inconel and Aluminum. Government speci£cations in 

constant use are AN -WW -T-846, AN -WW -T -850A, AN - 

WW -T-855, AN -WW -T-858, AN -WW -T-861, and AN -T-43. 

Also certain 11MS specifications, with reservations be- 
cause of size range or availability of redraw stock. As 
substitutes become available, Superior will advise cus- 
tomers as far in advance as possible. Practically all of 

these changes will be forced by war conditions, but 
we are confident that the substitutes will be every bit 
as effective far the application as the material being 
supplanted. 

INSTRUMENT TUBING-In this field, superior 
furnishes hypodermic needle tubing, metal tubing for 

surgical instruments and parts, pointer tubing for elec- 
trical instruments, flattened tubing for Bourdon Springs. 
The hypodermic needle tubing is available ir, all stand- 
ard sizes in the temper developed over a period of 

years, as most suitable for the application. The pointer 

tubing is generally aluminum where you get the com- 

bination of extreme lightness and maximum strength. 

For Bourdon Springs, Superior uses SAE 4130 X and 

Beryllium Copper. 

CORROSION RESYSTANT TUBING-In this 

category, Superior places the Stainless Steels, Nickel, 

Monel, Inconel, Copper and Aluminum. All of these are 
handled more or less regularly. The use of these alloys 
is indicated wherever you would find the problem of 

corrosion, whether because of acids, atmosphere, etc. 

TUBING FOR ELECTRONIC APPLICATIONS 
- At the present time, Superior is furnishing Seamless 

Nickel, Monel, Inconel and Stainless. The tubes are 
used as anodes and cathodes in practically all types of 

Electronic tubes. In addition, we produce Lockseam 

Sleeves** made from Nickel strip and also some Lap - 

sleeves made in somewhat the same way. Also tubing 
with special magnetic and glass sealing properties can 
be obtained. We urge you to get in touch with us when 
you are developing a design. 

"" U. S. Patented 

SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 

SUPERIOR Ai.1 o. 

FOR EVERY SMALL TUBING APPLICATION FROM 5/8" OD DOWN 

Seamless in various analyses. WELDRAWN Welded and drawn Stainless, "Monet" and "Inconel" 

SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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88.6 to 107.6 Mc 
115 to 140 Mc 

SEPARATE TUNING UNIT 
ACORN TUBES 

(deal for Communications Work, 
Instruction, Training, etc. 

A unique 10 tube Concord Kit for FM -AM 
and VHF reception with a separate tun- 
ing unit employing the new acorn tubes. 
Circuit design is straightforward and sim- 
ple with no frills or unnecessary com- 
ponents. Extremely compact, sturdy and 
easily assembled. Has only two controls 
on the front panel-the tuning control 
and the volume control. There's a stand- 
ard headphone jack for output, a switch 
for change -over from FM to AM, and a 
power switch in the AC line. 

Comes complete with all necessary parts 
including holes punched and all tubes, 
wire, solder, hardware, and detailed in- 
structions. Chassis is 10" x 12" x 3" black 
finish. Dull black panel is 6% x 12" wide. 
Two models-CRC-130-Range 88.6 to 
107.6 Mc (for the new FM Band), and 
CRC-140-Range 115 to 140 Mc. Quan- 
tity limited-while they last- 54(ßs 
Use coupon below to order to- 
day or to ask for literature giv- 
ing detailed information and specifications. 

CONCORD RRDIO CORPORRTION 

L'4a1.,"tte lIciio Cotpota.í,`.olrt. 
CHICAGO 7, ILL. ATLANTA 3, GA. 

901 W. Jackson Blvd. 265 Peachtree Street 

Concord Radio ..urp. 
901 W. Jackson Blvd.,Dept.J-105. Chicago 7, Ill 
Please ship at once the Concord VHF Receiver 
Kit-or special descriptive literature-as 
checked below. 

CRC-130-VHF Kit-Range 88.6 to 107.6 Mc 
CRC-140-VHF Kit-Range 115 to 140 Mc 
Send literature giving details and speci- 
fications 

Name 
Address 
City State J 

ANTENNA GAIN 
(Continued from page 89) 

Suppose that we can adjust the 
transmitter power so that the min- 
imum voltage on the measuring 
section with either the directional 
antenna or reference antenna con- 
nected has the same value, then: 

PD qD 

PR qR 
(8) 

where q and qR are respectively 
the standing wave ratios when di- 
rective antenna and reference di- 
pole are connected. 

And the corrected antenna field 
gain is 

qD 
(AFG),, = (AFG), + 10 log - 

qR 
(9) 

qD qD 
10 log - versus - is plotted in 

qlt qR 

Fig. 4. 

Feeder attenuation 
The total attenuation of the 

feeder with standing wave ratio q 
is larger than the total attenuation 
of the same feeder when matched 
to the load. This follows from the 
fact that the lack of matching in- 
troduces the reflected waves which 
produce the additional losses. Av- 
eraging the losses occurring in the 
feeder element over its total length, 
it can be shown* that the effective 
attenuation Aeff is approximately: 

where 

1 

A,.ff = .5A(q +-) 
q 

A = a L 

(10) 

and 
a-attenuation constant (in db per 

1000 feet) 
L-length of feeder (in thousands 

of feet) 
Aeff/A versus q is shown in Fig. 5. 

Antenna gain 

If (Aerf)D and (Af1)1, are respec- 
tively the effective attenuations 
when directional antenna and ref- 
erence dipole are connected, then 
the gain (AFG).,, corrected for the 
constant power input to the an- 
tenna is: 

(Aeff) D 

(AFG)s= (AFG),=A[ 
A 

(Aeff ) R 

A 
(12) 

To show the importance of the 

`Proc. I.R.E. 

ELECTROX 
Low -Capacity 

RECTIFIERS 
Full -wave and half -wave 
copper -oxide rectifiers for 
instruments, test -sets and 
similar applications. Sup- 
plied, since 1930, to leading 
manufacturers. 

Write for illustrated 
Bulletin 446. 

SCHAUER MACHINE 
COMPANY 

2077 READING RD., CINCINNATI 2, OHIO 

FABRICATING- - GLASS BONDED MICA = 
COLONIAL 

KOLONITE COMPANY 
2212 W. ARMITAGE AVE., CHICAGO, ILL. 
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corrections discussed let us calcu- 
E 

late the following example: If -= 
ER 

2.5, q = 1.8, qR = 1.2, A = 4db., then 
(AFG),=8db. 

1.8 
(AFG). = 8db. + 10 log 

1.2 

= 9.8 db. 
(AFG). = 9.8 db. + 4(1.19-1.02) = 

9.8 db. + .68 db. 
= 10.48 db. 

This shows how simple the appli- 
cation of the transmission line 
measuring technique is for the ac- 
curate measurement of the direc- 
tive antenna field gain. 

RCA'S ANTENNALYZER 
An electronic "brain," called the 

Antennalyzer, which in the space 
of a few minutes solves with com- 
plete accuracy the complicated 
problems of directional antenna 
design that heretofore have re- 
quired weeks of laborious compu- 
tation, was described in Washing- 
ton, on September 10 by Dr. George 
H. Brown, of RCA Laboratories, 
Princeton, N. J., speaking before a 
section meeting of the Institute of 
Radio Engineers. 

Radiation patterns 
Directional antennas for broad- 

cast stations must be designed and 
erected to protect the service areas 
of existing stations on the same or 
adjacent channels, Dr. Brown said. 
But although the proper design 
formulas are known, he explained, 
their solutions have been based on 
the use of trial values which in the 
final analysis often resulted in no 
more than close approximations. 
The Antennalyzer eliminates these 
inaccuracies. 

(Continued on page 226) 

RCA's Antennalyzer is an electronic com- 
puting device which automatically solves 
the problems of locating and arranging 
new antennas. Readings taken from dial 
settings indicate proper tower location 
to direct maximum power where wanted 

egISRACKS 

;6.d, METAL 
PAR -METAL ... a specialized mangifactarirg 
plant employing modern high-speed methods. 
Nevertheless, Far -Metal products have a defi- 
nite quality of Craftsmanship-a "handmade" 
quality born of genuine skill and long 
experience. Write for Cátalogue 

R -METAL PRODUCTS CORPORATION 

Serving the 
Electronics 

Field 
Exclusively 

Export Dept. 
32.62 -49th STREET .. . LONG ISLANC CITY, N. Y. 100 Veridk St.. N. Y. C. 

In the selection of my musical 
instrument, tone is cf vital im- 

portance. Cinaudagraph S1 eaker 
Engineers have kept pace with 
every tone advancers 2r.t - pio- 

neered many new devdcpments. 
That'swhy you'll want tomorrow's, 

better than ever, Cic. udagraph 
Speakers in every fire receiver 
-every quality souni unit. 

Cinaudagraph Speakers, Inc. 
3911 e. Mich gon Ave., C, cogs 

Export Civ., 17, E. cp-k St., New '.rk I., N Y. 

ineie 1`xradee Úrr e ó2ld " 
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HIGH QUALITY 

MATERIALS . . a 

For the past six months 

Radiart Vibrators have 

been equal or superior to 

prewar vibrators in quality 

and performance. 

-ez 

Ask your jobber for a RA- 

DIART VIBRATOR Catalog 

-the most complete vi- 
brator Guide on the market. 

VIPPIR1,111.;RS.° 

//tdi/7d4e4'114, 

FOR PROPER REPLACEMENT 

Physical Characteristics - 
Wherever required, RADIART VIBRATORS are the 
same physical size as the original, thereby elim- 
inating additional attachments for electrical 
grounding or for holding the vibrator in the socket. 

Electrical Characteristics - 
RADIART VIBRATORS are engineered to correct- 
ly match the individual requirements of each cir- 
cuit application, taking into consideration every 
operating essential such as frequency, cur- 
rent carrying capacity, points and reeds prop- 
erly tuned to match transformer -buffer circuit 
requirements. 

This individual engineering guarantees much longer 
life than could possibly be obtained if any of these 
characteristics were compromised for the sake of 
vibrator type simplification. 

RADIART VIBRATORS assure minimum R.F. interfer- 
ence, low level of mechanical noise and starting 
under adverse battery conditions. 

Manufactured by makers of famous RADIART Rust Proof Aerials. 

Radiart Corporation 
3571 W. 62nd STREET CLEVELAND 2, OHIO 

Export 01,1,,01, Canadian OB.rr 
25 Warr,. Sc. New York 7, N.Y. 455 Cr.ia St.. W.. Montreal. Canada 
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THE HOPP PRESS, INC. 
PAINTING -r SRICATING -FORMING 

460 W. 34th STREET, N. Y. C. 
ESTABLISHED 1893 

ANFS 

LATES 

DIALS PANELS PLATES 
made to your precise engineer- 
ing specifications in etched =_ 
metals and finishes. 

e i 
4. 

METAL ETCHING CO. 
21-03 44th AVE. 

LONG ISLAND CITY, NEW YORK 

MAGNETIC 
WIRE 

RECORDING 

RESEARCH 

DEVELOPMENT 

MANUFACTURE 

WiRecorder 
Corporation 

STROH BLDG. 
DETROIT MICHIGAN 
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ONE STANDARD TYPE 
does the lob... 

NEWtype end seal for extra 
humidity pr atection. 

4t1Vb31 

exclusive 
with MOO - 

MAX, 
he 

high -resistance, 
high - and still 

voltage resistors. 

WOUND WITH 

CERAMIC 

INSULATED 

WIRE 

1000 C. 

HEAT -PROOF! 

NEWglazed ceramic shell to with- 
stand thermal shock, humidity and cor- 
rosive conditions. 

..in ANY climate! 
No more "special orders" to obtain suitable resistors to with- 
stand the extreme thermal and humidity conditions to which 
your product may be subjected in many parts of the world! 
STANDARD Sprague Koolohm Wire -Wound Resistors now 
incorporate these extra protection features - and this means 
that you can count on STANDARD Sprague Koolohms for 
maximum dependability in ANY climate, ANYwhere on 
the face of the globe. Write for new 
catalog of Sprague Koolohm wire - 
wound types for every requirement. 

SPRAGUE EtL1 
TRADEMARK REGISTERED U.S. PAT. OFF. 

WIRE -WOUND RESISTORS 

SPRAGUE ELECTRIC COMPANY, Resistor Division, North Adams, Mass. 
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RCA'S ANTENNALYZER 
(Continued from page 223) 

The RCA Antennalyzer, Dr. 
Brown said, consists of a number 
of interrelated circuits whose elec- 
trical values may be adjusted by 
dials. Knowing the desired direc- 
tional pattern of the projected 
broadcast station, the operator 
twiddles the 16 dials and observes 
the results on a cathode ray oscil- 
lograph. When the curve of the 
graph corresponds to the required 
directional pattern, the dial set- 
tings are recorded. These figures 
tell where to locate the antenna 
towers, and give the current ratios 
and phase angles to use in design- 
ing the system as a whole. 

Analyzer operation 
In operation the Antennalyzer 

utilizes a radio frequency signal 
obtained from a crystál controlled 
oscillator. This signal is then di- 
vided into five distinct channels, 
each channel representing one 
antenna element of the directional 
array. By manipulating the dials, 
an operator can vary the amplitude 
and phase of each channel as 
desired. 

General principles of the Anten- 
nalyzer, Dr. Brown pointed out, 
were worked out on paper several 
years ago but construction of the 
first unit was delayed while a 
search was made for a superior 
phase modulator. A crystal -con- 
trolled phase modulation system 
developed by R. D. Kell of the RCA 
Laboratories, for another purpose, 
was found to be ideal for the 
Antennalyzer. 

The Kell circuit makes it pos- 
sible to phase -modulate each chan- 
nel with a total swing of 720° plus 
and minus. The Antennalyzer uses 
52 vacuum tubes in addition to the 
26 tubes comprising the special 
cathode ray oscillograph and its at- 
tendant amplifiers. 

Five tower arrays 
In performing its computations 

electronically, "the Antennalyzer," 
Dr. Brown said, "adds and sub- 
tracts angles, multiplies, looks up 
trigonometric functions, adds num- 
bers together, squares them and 
finally takes the square root of the 
whole." Because individual values 
represented by the dial settings are 
highly accurate, the final result is 
equally accurate and there are no 
compromises involved as in former 
slide -rule -design procedure. 

The Antennalyzer, Dr. Brown 
said, is limited to the design of 
directional arrays up to five towers. 
This, he asserted, will take care of 
almost any directional antenna 
problem that will arise for years. 
When needed, however, additional 
circuits to compute data for a 
larger number of towers could be 
added, practically without limit. 

Power Measurement 
Simple, direct measurement of the power out- 
put of electronic and radio communication 
equipments at frequencies up to 900 mc. are 
provided by six types of power measurement 
lamps developed by Sylvania Electric Products 
Inc., Emporium, Pa. Built with two identical 
small filaments and mounted in lock -in type 
bases, these lamps measure power outputs 
ranging, between 0.05 and 25 watts with ac- 
curacies within 5 per cent or less, depending 
on the type of reading taken. Power output 
measurements are made by connecting one 
filament to the high frequency output and 
the other to an ac or dc source. Voltage of 
the second filament is regulated until both 
filaments are equally bright. Power is deter- 
mined by meter readings in the ac or dc dr - 
cut with equal power dissipated by the fila- 
ment in the high frequency circuit. 

New Oscillating Crystals 
The Department of Commerce re- 

ports that an electrical equipment 
manufacturer in Switzerland is 
using potassium - hydrophosphate 
as a substitute for natural quartz 
crystals in radio transmission sets. 
The process for making the artifi- 
cial crystals is said to be relatively 
simple as they can be cut into any 
required sizes. 

Another substitute is suggested 
by C. P. Fagan, A.R.I.C., of Mar- 
coni's Wireless Telegraph Co., Ltd., 
in an article published in the Au- 
gust 1945 issue of Electronic Engi- 
neering, London. The following is 
taken from this paper: 

"During an investigation of the 
tartrates, the writer found that 
lithium potassium tartrate was a 
crystalline compound with good 
electrical characteristics which 
could be obtained in large -sized 
crystals which had good mechan- 
ical strength, and which were not 
affected by atmospheric moisture. 
Such crystals are easily prepared 
by neutralizing a solution of po- 
tassium hydrogen tartrate with 
lithium hydroxide, and crystalliz- 
ing the resultant solution. Small 

seed crystals may be obtained by 
allowing a portion of the solution 
to evaporate spontaneously. A seed 
crystal of suitable size, suspended 
by a hair or a very fine nickel wire 
in the saturated mother liquor, will 
grow quickly." 

Physical features 
"With regard to mechanical prop- 

erties it may be said that the crys- 
tal is slightly less hard than Myca- 
lex. Cutting and filing the crystal 
shows a tendency to cleaving in 
several directions, one normal to 
the principal axis. The crystal was 
not affected by atmospheric mois- 
ture over a period of twelve months. 
It was found that the piezo-electric 
axis coincided with the principal 
axis and no piezo-electric effects 
were observable in directions nor- 
mal to this. One resonance was ob- 
served at 279 kc/s. Rough measure- 
ments showed that the 'Q' value 
was of the order of 2,000 in a circuit 
composing a heptode oscillator, re- 
quiring a series resonant impedance 
not greater than 0.1 megohm with 
the crystal standing vertically on 
one electrode with a top air gap of 
about .01 in. The fact, that a crystal 
of such low 'Q' would oscillate in 
the above circuit indicates that the 
substance is of the order of ten 
times the piezo-electric activity of 
quartz. The frequency of resonance 

f = 1,760/ß/A, 
where f is the frequency in kc/s, 
and A is the cross-sectional area in 
sq. mm. This would seem to indi- 
cate that the vibration is a simple 
expansion and contraction about 
the axis. 

Temperature coefficient 
"The indicated temperature - co- 

efficient is - 426 parts in one mil- 
lion per + 1° C. As this value is 
more than 200 times the value usu- 
ally permitted in medium precision 
quartz, it will be seen that the crys- 
tal is quite unsuitable as a fre- 
quency stabilizing element. While 
it is possible that a slant -cut crys- 
tal might have a zero coefficient, 
the angle of cutting would need to 
be very precise in order to obtain a 
good balance. Further experiments 
on lithium potassium tartrate crys- 
tals indicated that ageing effects are 
likely to be small, and that the sub- 
stance is stable at all temperatures 
likely to be met with in normal ap- 
paratus in any part of the world. 
Breathing upon the crystal damps 
the oscillations, as with quartz, and 
it recovers as soon as the moisture 
has evaporated. While these crys- 
tals appear to be useless' as fre- 
quency stabilizing elements the 
ease with which they can be pre- 
pared will be of interest to ama- 
teurs. Such crystals might be used 
as thermometers in a suitable hold- 
er, and might also be useful as a 
stable substitute for Rochelle salt." 
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the °' with 

the i 
tersoati°n 

s,eev¡ngrt,y bonded 

Pe`mone rn`ino1 te 

Insulation Color 
Identifies Size 

1/32" Mini 
mum Insula- 
tion Beyond 
Metal Protects 
Against Flash- 
over 

Write today for AMP 
Catalog Section 10 

1/64" Insulation With- 
stands Abrasion . 

High Voltage . . High - 
Pressure Crimping 

Insulation bonded 
to the terminal 

Positive pure copper 
insulation support 

SLIDE TUBING 
OVER WIRE 

CRIMP TERMINAL 
& TO WIRE 

3 SLIDE TUBING 
OVER TERMINAL 

REDUCED 
TO I 

QUICK 
OPERATION 

1 
CRIMP "PRE -IN- 
SULATED'' TER- 
MINAL TO WIRE 

The AMP PRE -INSULATED TERMINAL 
Providing Revolutionary speed and accuracy in mass 
production wiring with superlative electrical properties. 
PERFORMANCE CHARACTERISTICS 

1. Terminals withstand a temperature of 350 
degrees for 10 hours without physical damage 
to insulation or any deleterious effects on 
insulation. 

2. Minimum breakdown voltage is 2500 volts 
D.C. in air at sea level; 800 volts D.C. at 
altitude of 30,000 feet. 

3. Insulation does not support combustion 
when tested in accordance with ASTM 
D350 -40T. 

4. Insulating qualities are unaffected by long 
immersion of terminals in 10 per cent salt 
solution. 
5. Water absorption of insulation is less than 
11/2 per cent. 

6. The pre -insulation takes the exact con- 
tour of the crimp without distortion or crack- 
ing. It will not dry out or come loose. 
7. Maximum electrical and mechanical prop- 
erties of the AMP "Diamond Grip" Insulation 
Support Crimp assure vibration -proof connec- 
tions. All three crimps made in one operation 
by AMP hand tools or press dies. 

FOR SUPER PERFORMANCE USE THE SUPER AMP 

PRODUCTION ECONOMIES 

THE INSULATION IS PERMANENTLY BONDED 
TO THE BARREL OF THE TERMINAL. The AMP 
Pre -Insulated Terminal is delivered to you 
ready to install with AMP precision hand, foot 
or power installation tools - thereby elimi- 
nating all stocking and handling of separate 
sleeving, and eliminating costly human errors 
in its application. The cost of applying sepa- 
rate tubing to the terminal is approximately 
the same as the cost of applying the terminal 
itself to the wire. 

Color identification of wire sizes clearly 
marked on terminals and tools. 

PRE -INSULATED TERMINAL 

AIRCRAFT -MARINE PRODUCTS Inc. 

In CaDada' DAVID C. ORROCK, 1405 BISHOP STREET, MONTREAL, QUEBEC 
F N ADAMS 726 HOMER STREET, 

NORTH FOURTH STREET, HARRISBURG, PA. 

TREET, VANCOUVER, BRITISH COLUMBIA 
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BOOK REVIEW 

Electronic Laboratory 
Manual 

By RALPH R. WRIGHT 

Published by McGraw-Hill Book Company, 
New York 18, N. Y. 

First Edition, 77 Pages, 82 Illustrations 
Price $1.00 

This is a laboratory text book 
and manual for a first course in 
electronics for electrical engineer- 
ing students. Twelve basic experi- 
ments are included concerned with 
the characteristics, with principles 
of operation and the application of 
electron tubes. Sufficient theory is 
included to provide the student 
with the background of each exper- 
iment to enable him to interpret 
and understand the results without 
additional guidance. 

National UHF Receiver 
Development of a radio receiver 

which in mechanical design is a 
revolutionary departure from exist- 
ing types of construction has been 
completed by the National Radio 
Co. which has a $15,000,000 contract 
to supply the receivers to the Navy. 

The receiver, which reaches into 
the ultra - high frequencies, is 
mounted on a drawer -slide, which 
does away with the necessity of re- 
moving the receiver from the 
cabinet. With the receiver pulled 

out on this drawer -slide, the set 
can be tilted into three different 
positions so that all components 
can be reached easily. 

Wilniotte's N. Y. Lab 
Raymond M. Wilmotte, director 

of Wilmotte Laboratory, Inc., Wash- 
ington, D. C., has opened a branch 
laboratory in New York City. The 
new laboratory is under the super- 
vision of Paul H. Crago, former 
design engineer for the Union 
Switch and Signal Co., manufac- 
turers of railroad signaling devices. 
He will be assisted by Hugh J. 
Cameron, formerly of the radio and 
radar division of the War Produc- 
tion Board, who will specialize in 
electronic heating, and G. Curtis 
Engel, formerly of General Elec- 
tronics, Inc., who will specialize in 
electronic control and testing meth- 
ods. 

Ellis Joins Raytheon 
Ray C. Ellis, former director of 

the WPB radio -radar division, has 
been appointed a vice-president of 
Raytheon Mfg. Co. From 1930 to 
1941 he was with General Motors 
Corp. in various activities including 
engineering, sales, service, per- 
sonnel and public relations, being 
associated with electronic work 
through most of this period. When 
General Motors entered the auto 
radio manufacturing business in 
1936, Mr. Ellis was made general 
manager of the Delco Radio Di- 
vision. In the spring of 1941, at the 
request of General Knudson, he 
joined O.P.M., later W.P.B., to start 
the mobilization of radio and radar 
production facilities 

In 1942 he became director of 
the WPB radio and radar division. 
In addition to correlating the elec- 
tronic production facilities in the 
United States, he made extensive 
trips to England and Russia, assist- 
ing those countries in the schedul- 
ing and production of their elec- 
tronic equipment. 

More recently, Mr. Ellis was 
chairman of an FEA Committee 
to suggest plans for the demobiliza- 
tion of the German electronic 
manufacturers and also was asso- 
ciated with Johns Hopkins Uni- 
versity in the development and pro- 
duction of highly classified military 
apparatus. 

WHERE YOUR JOB IS ON THE MINDS AND IN THE HANDS 

4 
Se'üoaS Melded 

Peapie 
The key workers and most others who have 
joined us over the years have been people of 
responsibility. They live nearby, raise families, 
own property for the most part. Naturally, they 
take their work (which is your work) seriously- 
knowing that as their business advances so do 
they! 

What does this mean when you unpack a ship- 
ment? A better spring, a better screw machine 
product. The workman's attitude is always re- 

flected in the work he turns out. Properly en- 
couraged, love of craftmanship can become 
as real an asset today as it ever was. Glad to 
share it with you in your postwar planning. 

THE PECK SPRING CO., 20 GROVE ST., PLAINVILLE, CONN. 

per% SPRINGS & SCREW MACHINE PRODUCTS 
228 
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PERSONNEL 

Harry A. Winne, vice president in 
charge of engineering for the Gen- 
eral Electric Co.'s apparatus depart- 
ment, has been appointed vice 
president in charge of engineering 
policy for the entire company. 
Ernest E. Johnson, assistant engi- 
neer of the aeronautics and marine 
engineering division, has been 
named to succeed Mr. Winne. In 
assuming his new duties, Mr. Winne 
becomes a member of the presi- 
dent's staff. His headquarters will 
be in Schenectady. As chairman of 
the engineering council, Mr. Winne 
will co-ordinate the 'engineering, 
scientific, and research projects of 
all departments and all laboratories 
of the company. He will also be 
responsible for company policy and 
activities in connection with stand- 
ards and the co-ordination of mat- 
ters relating to recruiting, educa- 
tion, and transferring between 
company units of all engineering 
personnel. 

Hugh S. Knowles, vice-president 
and. chief engineer of the Jensen 
Radio Mfg. Co., Chicago, has been 
elected president of the Acoustical 
Society of America. He has been 
further recog- 
nized by the Fel- 
lowship Award of 
the Institute of 
Radio Engineers 
and the chair- 
manship of 
Committee on 
National De- 
fense, Electro - 
acoustics Standards of the IRE and 
Sound Equipment Standards of the 
RMA. He has also represented the 
IRE and RMA on various electro - 
acoustical committees of the Amer- 
ican Standards Association, and 
served as chairman of the Chicago 
Section of the IRE. 

Mr. Knowles began his service 
with the Jensen company in 1931 
as chief engineer and was elected 
in 1940 to the position of vice-pres- 
ident in charge of product research 
and development. He is inventor 
of many of the Jensen engineering 
innovations and heads a depart- 
ment of capable development and 
design engineers with that firm. 
Mr. Knowles is also an independent 
consultant in the electronic and 
acoustic fields. 

Colonel George P. Dixon, who was 
chief of air communications for all 
United States air forces in the 
European theater of operations, has 
been elected a vice president of the 
International Telephone and Tele- 
graph Corp. 
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Raymond C. Fancy, formerly 
with the radio engineering section 
of the Army Service Forces Head- 
quarters, 6th Service Command, 
Chicago, has been appointed to 
head a new division of Barnes & 
Reinecke, industrial designers and 
engineers, Chicago. A member of 
the Institute of Radio Engineers, 
Mr. Fancy will be in charge of in- 
struction manual and visual service 
aids production for Barnes & 
Reinecke. 

Maxwell S. Symon has been ap- 
pointed engineer - in - charge - of - 
sales for De Mornay -Budd, New 
York. He will handle all rf trans- 
mission equipment for radar, which 
the firm has been engaged in de- 
signing and manufacturing, as well 
as special navigational equipment 
for land, sea and air, the designing 
and engineering of which the firm 
has now entered. 

Dominick Albanese has joined 
the staff of DeMornay-Budd, Inc., 
475 Grand Concourse, New York, as 
a research engineer. He has just 
been released from the military 
services where he was a research 
engineer, is credited with the de- 
velopment of some 29 major devel- 
opments for aircraft use. 

Carl P. Sorenson has been ap- 
pointed consulting standards engi- 
neer for the Cherry Rivet Co., Los 
Angeles. He was formerly with the 
Glenn L. Martin Co., Baltimore. 

William R. Hough, now product 
development engineer of the Re- 
liance Electric and Engineering Co., 
Cleveland, has been appointed chief 
engineer of the company. He suc- 
ceeds Fred E. Harrell who has been 
advanced to general works manager. 

J. Harold Blair has been appoint- 
ed sound communications engineer 
of Walker -Jamieson, Inc., Chicago. 
He goes to W -J from Operadio 
where he held the position of sales 
engineer. 

F. F. Sylvester has been ap- 
pointed technical director in charge 
of research and engineering for 
Reeves -Ely Laboratories, Inc., New 
York. Latterly with Lewyt Corp., 
Mr. Sylvester has had wide elec- 
tronic experience, having been con- 
nected with Federal Telephone and 
Radio Corp., RCA, Hytron and other 
companies. 

Arthur Slepian has been elected 
president of Universal Wire and 
Cable Co., Montreal. Until now he 
has been vice-president and gen- 
eral manager of Wheeler Insulated 
Wire Co., Bridgeport, Conn. 

THE ACME ELECTRIC & MFG. CO. 
CUBA, N.Y. 

Ac.rnp_<-tel» E tp.cirie 
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Progressive 
midwestern 
capacitor 
manufacturer 
has permanent 
key positions 
for top notch 
executive calibre 
men as follows: 

ELECTROLYTIC 
DEVELOPMENT ENGINEER 

Capable of designing and supervising in- 
stallation of equipment. To take complete 
charge of laboratory and supervise pro- 
duction quality control. Must have pre- 
vious experience with etching and for- 
mation processes. 

ELECTRICAL ENGINEER 
Should have broad background of theory 
and practice in small electrical parts or 
equipment manufacturing. Position at 
present that of coordinating engineering 
problems of field sales with laboratory, 
engineering and manufacturing depart- 
ments. Will have wide latitude of au- 
thority and report directly to management. 
To the right man, position will lead to 
that of Chief Electrical Engineer. Experi- 
ence in capacitor field is advisable. 

ELECTRICAL ENGINEER 
POWER FACTOR IMPROVEMENT 
This key position for a new department 
requires an electrical engineer with spe- 
cific experience in power factor im- 
provement problems. Technical writing 
ability is important. The right man prob- 
ably would have gained his experience 
with a public utility or manufacturer of 
heavy power equipment. He must be 
qualified to create and supervise an en- 
tire department for sales of capacitors 
used in power factor improvement. He 
will be given assistance of a competent 
staff of capacitor engineers but will be 
required to design and arrange for manu- 
facture of associated power factor equip- 
ment. Sales experience will be helpful 
but not essential. 

Applicants are requested to outline ex- 
perience, education, present and previous 
earnings and salary requirements. All 
replies will be held in strictest confi- 
dence. Our own engineers know of this 
advertisement. 

r 
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ELECTRONIC INDUSTRIES 
201 NORTH WELLS STREET 

CHICAGO 6, ILLINOIS 

NEW BULLETINS 

Duplex Speakers 
How 15 in., 25 watt duplex multi - 

cellular speakers increase area of 
horizontal and vertical sound dis- 
tribution is explained and illustrat- 
ed in a new booklet issued by Altec 
Lansing Corp., 250 West 57th St., 
New York 19, N. Y. Performance 
curves on and off axis are given. 
These show an extended useful 
range. Amplifiers of 15 to 18 watts 
output are also listed. 

Resistors 
A new resistor catalog of 32 pages 

has been issued by Ward Leonard 
Electric Co., Mt. Vernon, N. Y. The 
booklet describes and illustrates 
various types of units including 
vitreous, fixed or adjustable, plain 
ceramic, pressed steel cased and 
throughbolt styles. A line of ring 
type rheostats is also listed. 

Engineering Training 
A complete engineering graduate 

training course permitting explora- 
tion by the graduate engineer of 
production, sales, research, design, 
field work, administration and 
many other elements of industrial 
operation is outlined in a new 
training brochure, "Where Do We 
Go From Here," published by the 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. Based on the theory that an 
engineer finds the right job by 
working at several, the two-year 
training course coordinates shop 
and office work in a program de- 
signed to fit individual aims and 
abilities. 

Recently inaugurated, an Allis- 
Chalmers program of graduate 
study in cooperation' with the Illi- 
nois Institute of Technology is also 
discussed. This program involves 
professional and technical educa- 
tion on the graduate school level, 
leading to a master's degree. 

Locknuts and Fasteners 
Stamped sheet metal locknuts 

are described and illustrated in a 
folder from the Palnut Co., 39 Cor- 
dier St., Irvington, N. J. Regular, 
inverted, acorn and washer types 
are available. Security against 
vibration as well as low cost are 
the object of the product. 

X-ray spectrometer - recently de- 
veloped industrial control tool. 
Specifically, the author discusses: 
X-ray diffraction principles, new 
instrument requirements, X - ray 
source, pulse conditioning, fre- 
quency meter circuit, counting me- 
ter circuit, meters and controls, 
and applications. 

Laminated Plastics 
All the essential factual data and 

engineering information about 
Taylor phenol fibre, vulcanized 
fibre, and the new phenolastic 
fibre, as well as Taylor insulation 
(fish paper), Taylor silent gear 
material, special laminates, mold- 
ings, and assemblies are included 
in a new catalog of Taylor Fibre 
Co., Norristown, Pa. A section de- 
voted to fabricating data contains 
the latest shop practices for ma- 
chining laminated plastics and for 
servicing the tools and machines 
used in the many machining proc- 
esses possible with laminated 
plastics. 

Vacuum Capacitors 
Specifications of vacuum capaci- 

tors from 6 to 100 mmfd. are in- 
cluded in a folder from Industrial 
and Commercial Electronics, Bel- 
mont, Calif. A patented method 
of external adjustment to precise 
values is featured, making possible 
accuracies to plus or minus 0.2 
mmfd. 

Drive -In Theaters 
A detailed study of the construc- 

tion and equipment of drive-in mo- 
tion picture theaters has been is- 
sued by the Radio Corp. of Amer- 
ica, RCA Victor division, Camden, 
N. J. Layout of ramps, type and 
location of projecting equipment, 
building construction required and 
reproducing equipment such as in - 
car speakers aye all discussed. Also 
mentioned are methods of wiring 
the area for best control, drainage 
and surfacing problems and re- 
quired illumination. There is a ta- 
ble showing the average tem- 
peratures for each month of the 
year throughout the United States, 
with the higher temperatures em- 
phasized to indicate the length of 
the available operating seasons. 

Train Communication 
Inductive type and space radio 

train communications systems and 
equipment are described and illus- 
trated in a new brochure issued by 
the Aireon Mfg. Corp., 60 East 42nd 
St., New York. Numerous colored 
plates and simple explanations of 
the methods used and the advan- 
tages of each system are included. 
More detailed engineering explana - 

(Continued on page 233) 

X-ray Spectrometer 
A new 12 -page booklet, titled 

"Engineering - Design Development 
of X-ray Spectrometer," has been 
issued by North American Philips 
Co., Inc., 100 East 42nd St., New 
York. The text material covers in 
detail the basic design principles 
involved in the Geiger -Counter 
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llO1V' YOtit, I.Q. 
This little quiz lets you decide if you're doing your part to help 
Uncle Sam hold prices down. No thinking person wants a price infla- 
tion like the cruel one we had during and after the last war. That's 
why we have rationing, ceiling prices and wage controls this time. 

he Does 
she buy rationed goods without points? 

Never 

Occasionally 

Often 

HE 

D 

SHE 

Never 

Does { he pay Black Market prices, forget about ceilings? Occasionally 

Often 

Never 

Does {hé buy a lot of things you don't really need? Occasionally 

Often 

Never 

Does { hé want to cash in a War Bond now and then? Occasionally D 
Often 

Never El 
Does {shhee grab the first things back on the market- Occasionally 

when you could do without them a little longer? Often 

Never 
Does lshe believe in spending while the money's coming in easy, Occasionally 

laugh at you for trying to save up for a rainy day? Often 

If your husband's score is: 

50 or Over-He's a 
hang on to him: 

10-30-He's pretty good- 
steer him a little! 

0-10-Get busy, lady- 
take him in hand! 

TO SCORE 
10, Occasionally 5, Often 0 

If your wife's score is: 

50 or Over-She's an angeLKISS 

10-30-A word from you 
might be in order! 

0-1O-Only one thing to do 

SPANK her! 

ONE PERSON CAN START IT! 

You give inflation a boost 
-when you buy anything you can do' 

without 
-when you buy above ceiling or 

without giving up stamps (Black 
Market!) 

-when you ask more money for your 
services or the goods you sell. 

SAVE YOUR MONEY.Buyandhold HELP 
all the War Bonds you can af- U 
ford-to pay for the war and 
protect your own future. Keep KEEP 
up your insurance. 

A United States War message prepared by the War Advertising Council; approved by the Office of War 
Information; and contributed by this magazine in cooperation with the Magazine Publishers of America. 
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NEW BULLETINS 
(Continued from page 230) 

tions are contained in a supple- 
mental booklet in a pocket insert. 
For reasons of economy the use of 
space radio is advocated only for 
yard and head to rear communica- 
tions and inductive equipment is 
recommended for main line and 
wayside station use. 

Service Accessories 
General Cement Mfg. Co., Rock- 

ford, Ill., has issued a catalog (No. 
146) containing complete listings 
of 'the line of radio cements, chem- 
icals, hardware, cabinet repair 
kits, repair parts, tools and other 
service accessories. 

Cerium Alloys 
Two lists of references to the 

uses of cerium as an alloying agent 
in conjunction with aluminum and 
magnesium have been compiled by 
the Cerium Metals Corp., 522 Fifth 
Avenue, New York. These annotated 
bibliographies have been selected 
from English, French and German 
material of the past twenty years. 
Patents are listed. Important arti- 
cles are briefly summarized. 

Generator Units 
A line of electric generators up 

to 25 kw is described in a new cat- 
alogue of the Kato Engineering Co., 
Mankato, Minn. Gasoline -driven, 
hand -starting plants of 500 watts 
through 5,000 watts are listed in air 
cooled styles, and from 10 kw to 
25 kw water cooled. Automatic con- 
trols are available. Independent 
generators, single, and three phase, 
motor generator sets and high fre- 
quency generators are also fea- 
tured. A group of high efficiency 
rotary converters and a dual volt- 
age set are included. 

Vitreous Resistors 
Details of a line of vitreous re- 

sistors are given in a folder newly 
issued by Presto Electric Co. Inc., 
Union City, N. J. Sizes up to 215 w 
are available. 

Porcelain Enamel 
A new booklet, describing many 

of the characteristics and applica- 
tions for procelain enamel, white 
and colored, has been issued by the 
Porcelain Enamel Institute, 1010 
Vermont Ave., N. W., Washington 5, 
D. C. It includes a pictorial de- 
scription of how procelain enamel 
is made and applied to metal parts. 
The information given is of inter- 
est to engineers, designers and 
manufacturing and sales executives. 

(Continued on page 234) 

MEETING today's rigid requirements 
of uniform, versatile, high -capacity 
production. 

The units pictured here are part of a large battery of the 
new D.P.I. Vacuum Coaters-Model LC 1-500-3, designed 
to deposit metals or metallic salts on glass, other metals, 
and plastics. 

SIX OUTSTANDING FEATURES 

L Fast evacuation cycle 
2. Convenient high -vacuum valve 
3. Rugged construction 
4. Low maintenance costs 
5. Simplicity of operation 
6. Completeness-ready for operation 

with the necessary pumps, 
gauges, controls, wiring, 
and service connections 

For further information on D.P.I. vacuum coating equip- 
ment ... Write Vacuum Equipment Division. 

\Dp 
\aN 

HIGH-\ VACUUM 

HEADQUARTERS 

DISTILLATION PRODUCTS, INC. 
Jointly owned by EASTMAN KODAK COMPANY and GENERAL MILLS, INC. 

ROCHESTER 13, N. Y. 
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Webster Electric Pickups 
are Precision -Built for 

Flawless Tone 
R$oduction 

No radio -phonograph combination is better than its pickup- 
and no pickup ever built is better than the modern Webster 
Electric Pickup. That simple fact has led more and more 
manufacturers of fine quality instruments to standardize on 

crystal pickups and cartridges bearing the authentic Webster 
Electric name. 

Webster Electric Pickups ... delicate, sensitive, responsive to 

every tone shading and color range . . . are designed and 
built by an organization possessing vast experience in sound 
engineering and the manufacture of sound equipment. We 

are making every effort to supply the ever-increasing demand 
for Webster Electric Pickups and Cartridges as rapidly as 

possible. 

We suggest that you permit us to consult with you with a view 

to determine the best application of our products as integral 
parts of your present or planned models. Write us direct- 
today. 

Let's All Back the Attack 
Buy Extra War Bonds 

(Licensed under p¢rents of the Brush 
Development Company) 

WEB S TE Re vvi ELECTRIC 
Basuto, W cousin, U.S.A. Established 1909 Export Dept.: 13 E. 40th Street, New York (16), N.Y.: Cable Address "ARLAB" New York City 

"Where Quality is a Responsibility and Fair Dealing an Obligation" 

NEW BULLETINS 
(Continued from page 233) 

Commutator Stones 
A new booklet on motor -genera- 

tor maintenance and repair equip- 
ment has been issued by Ideal 
Commutator Dresser Co., Sycamore, 
Ill. A great deal of information is 
given about surfacing commutators 
and undercutting mica. The book- 
let also catalogs coil winding 
and armature winding machinery, 
growlers, insulation testers, blow- 
ers and vacuum cleaners and mis- 
cellaneous tools of interest to the 
electrical industry. 

Research Index 
A 72 -page catalogue of the pub- 

lications and patents which have 
resulted from fifteen years of fun- 
damental and applied Battelle re- 
search has just been published by 
Battelle Memorial Institute, Colum- 
bus, Ohio. 

Founded to advance education, 
science, and industry, through re- 
search and through the dissemina- 
tion of technlogical information, 
Battelle has published widely in the 
nation's technical and scientific 
journals. The new catalogue lists 
more than eight -hundred such 
journal contributions, books, and 
patents between the years 1929- 
1944 inclusive. 

The catalogue includes subjects 
in the fields of organic chemistry, 
electrochemistry, chemical en- 
gineering, graphic arts, welding 
mineral dressing, industrial physics, 
technology, applied mechanics, 
ceramics, fuels, and metallurgy. 

Contact Data 
A new 36 -page electrical contact 

catalog and data book (No. 12) 
issued by the Stackpole Carbon Co.. 
St. Marys, Pa., contains information 
and data for manufacturers of 
products utilizing contacts. In addi- 
tion to describing all of the many 
types of Stackpole contact materials 
with extensive notes on the applica- 
tions of each type, the catalog gives 
data on such factors as variables 
in contact selection; factors in the 
choice of materials; contact types, 
shapes, and sizes; methods of at- 
taching contacts; contact metal 
compositions; welding and brazing 
tips, and various others. 

Die Casting 
A valuable treatise on high-pres- 

sure die casting has been published 
by the H. L. Harvill Mfg. Co., Los 
Angeles, Calif., in cooperation with 
Paul R. Jordan, consultant of the 
same city. The book, of 100 pages, 

(Continued nn page 236) 
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Do you need 

SPECIAL FASTENING DEVICES 
made of non -corrosive alloys? 

DOES your production call for spe- 
cial fasteners made of non -corro- 

sive alloys - screws, nuts, bolts or 
any other "made-to-order" fastening 
device? Allmetal has the "know-how" 
and facilities to make such specials 
accurately and economically, and to 
deliver them promptly. We have 
equipment for tapping" slotting, ream- 
ing" turning, drilling, threading. 
stamping, broaching and centerless 
grinding ... and we work not only 
with stainless steel but with monel, 
everdur, duralumin, brass or any 
other non -corrosive alloys. Write, wire 
or 'phone for our quotation. 

Send for FREE CATALOG 

This new, 83 -page 
catalog helps you se- 
lect the correct size 
and type of noncor- 
rosive fastening device 
for any particular lob. 
Includes stock sizes, 
typical specials, engi- 
neering data, etc. 
Make request on com- 
pany letterhead. 

Write 
to 

Dept. D 

ALLMETAL SCREW PRODUCTS CO. 
RO Grand Street, New York 13. N. Y. 

DEAENDABIE 

DURABCf 

EFFICIENT 

Jimerican 
Beaut 

TEMPERATURE 
REGULATING STAND 

A thermostatically controlled 
stand for regulating the tem- 
perature of an electric sol- 
dering iron when at rest. The 
thermostat is adjustable for 
various heats. 

111 ELECTRIC 

SOLDERING IRON 

Preferred by those who 
measure the value of a 

tool by the service it 
renders. Soldering irons 
are made in 5 sizes and 
for low as well as stand- 
ard voltage. 

Write for Catalog Sheets. 
10e-1 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN, U. S. A. 

AIM 

IMPORTANT 
RESISTOR 

DATA 
These 12 pages of valu- 
able resistor information 
are important to you! 
Here is complete data on 
Lectrohms wide selection 
of Vitreous Enameled Re- 
sistors; including fixed, 
adjustable, "Rib - on - 

edge" and ferrule termi- 
nal types-power line and 
R. F. chokes, brackets, 
bushings, solder pots, etc., 
with illustrations and 
complete description. If 
you do not have a copy 
-write for it! 

LECTROHM 
I N C O R P O R A T E 

5139 West 25th Street, Cicero, Illinois 

Division of the National Lock Washer Company, 
Newark, N. J. 

No rabbits up our sleeves. Good manage- 
ment, fine labels, low prices and cordial 
customer relations keep us out front. That's 
why we can still offer you values like this: 
the biggest dollar's worth in America. 
Snuff Jsle lab, l a.+snel ui r nl 
on eeqursl. Il rilr 1)e/,'l L. 

EVER READYL'akee 
141-155 EAST 25TH Sr. NEW YORK 

CORP. 
10, N. Y. 

4111K72.4111111116. 
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The 11000 Series 
Transmitting Condensers 

Another Millen exclusive "Designed for 
Application" product. Illustrated is the 11035 
size. Permits more efficient use of newer 
tubes-more compact and symmetrical circuit 
arrangements and consequent better neu- 
tralization. Center fed rotors for better high 
frequency current distribution. Isolantite in- 
sulation; terminals in convenient places. 
Sturdy cast aluminum center frame with 
right angle drive, 16/1 ratio. Rounded pol- 
ished heavy gouge aluminum plates. Ex- 
tended rotor shaft for dial or indexing device. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEW BULLETINS 
(Continued from page 234) 

with many photographs and draw- 
ings, covers the following subjects: 
Processes, materials, construction 
of dies, design of dies and parts for 
die casting, pressure castings, ma- 
chining, finishing and inspection. 
It is written for engineers who 
wish to use die casting. 

Glass Bonded Mica 
Properties of Turx (formerly 

PemQue) glass bonded mica as 
manufactured by the International 
Products Corp., Baltimore 18, Md., 
are described in an illustrated 
booklet newly issued. Useful curves 
are included showing low water ab- 
sorption. 

Diathermy Tubes 
A printed substitution list of 

tubes for diathermy apparatus has 
been published by Taylor Tubes, 
Inc., 2312 Wabansia Ave., Chicago, 
Ill. The leaflet lists the equipment 
by manufacturer, such as Fischer, 

Lindquist, Bristow, Birtsher, Bur- 
dick, deForest, McIntosh, Majestic, 
Rose., etc., showing which type 
tubes are furnished with the unit 
and the Taylor tube substitute. 
With the extreme scarcity of tubes 
of original specification, the leaflet 
should prove an invaluable adjunct 
to many of whose diathermy units 
are standing idle for want of the 
proper vacuum tube, and who do 
not know of substitutes. 

Multi -meters 
Metropolitan Electronics & In- 

struments Co., 258 Broadway, New 
York 7, N. Y., has issued a folder 
offering multi -meters, signal trac- 
ers and resistance capacity bridges. 
Modern design and simplicity of 
operation are featured. 

Plastic Molding 
Kurz -Kasch, Inc., 1415 So. Broad- 

way, Dayton 1, Ohio, have issued 
"A Businessman's Guide to the 
Molding of Plastics." Methods used 
at the factory to insure satisfactory 
products are explained. 

MEASURING RADIOACTIVE EMANATIONS 

The Rowe radio type RM82 radio- 
activity "R" meter is a sensitive 
electronic apparatus for measuring 
directly very weak radiations from 
small quantities of radioactive 
materials. It will indicate values 
from 0.000001 to 20.0 "R" units. In 
spite of its very high sensitivity it 
is a fully stable instrument and is 
simple to operate. 

The "R" meter is calibrated di- 
rectly in fractions of "R" units on 
a linear scale of a four inch meter. 
It has five "R" ranges which are 
selected by push buttons. Full scales 
on these ranges at maximum volt- 
age are: 0.0001, 0.001, 0.01, 0.1, and 
1.0 "R" units. By using minimum 
voltage the least sensitive range 
can be extended to 20 "R" Units for 
full scale. 

The meter proper is an electronic 
device which measures very small 
currents as low as 0.001 micro- 

ampere. A high voltage power sup- 
ply with adjustable output from 100 
to 2000 volts dc is part of the ap- 
paratus Safety switches are pro- 
vided so that there is no possibility 
of the operator being exposed to 
the high voltages. 

Various types of units are pro- 
vided for holding chemicals to be 
measured. The illustration shows 
one of several arrangements. In 
this case the material holder and 
electrodes are enclosed in a bell 
jar for evacuation. This is not 
necessary but often desirable. 

The radioactivity "R" meter is 
enclosed in two steel cases, each 
approximately 11 in. wide, by 8 in. 
high, by 8 in. deep. The finish is a 
baked black enamel wrinkle. The 
apparatus is arranged for operation 
from 115 volts 60 cycle ac. Manu- 
facturer is the Rowe Radio Re- 
search Laboratory Co., 2422 North 
Pulaski Road, Chicago 39, Ill. 
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WESTINGHOUSE ELECTRIC 
CORPORATION 

has a position open for Acoustical Engineer 

with experience in loudspeaker and phono- 

graph record changer development or labora- 

tory measurement. An attractive position for 

the man with experience. Wire or write for 

application: 

Manager, Technical Employment 
306 Fourth Avenue Pittsburgh 30, Pa. 

PHYSICIST -ELECTRICAL ENGI NEER 

Desires position in charge of research and develop- 
ment. B.S. in E.E. and Ph.D. (electronic physics), age 

39, married, 10 years in charge of research laboratory 
concerned with design and development of electronic 
devices; experience in telephone, power and electrical 
control development. Permanent position only, where 
initiative, ability and supervising talent required. Na- 
ture of undertaking, locale, etc. outweigh remuneration. 

BOX 1099 
ELECTRONIC INDUSTRIES 

480 Lexington Ave., New York 17, N. Y. 

(A) No. 161 -WH Gloss Tube 
Constriction Forming Machine 
draws, rapidly, automatically. 
(B) No. 16 25 Two - Head 
Bench Type Flare Machine. 
Capable of rapid, efficient 
production. Simple operation. 
(C) No. 23.121D, new type 
12 head giant Tipless Stem 
Machine. 
(D) No. 11TU Glass Tube 
Slicer, makes clean, sharp 
cuts-does not require skill. 
(E) No. 57X Laboratory Unit 
for glass cutting, flaring, 
stem making, sealingin, ex- 
hausting, basing. 

EISLER 
EQUIPMENT 

CHAS. EISLER spe- 
cialized facilities are 

supplying high -efficiency manual, 
automatic and semi -automatic 
machinery for vacuum tube and 
electronic component production. 
Hundreds of devices are included - glass tube slicers, stem and 
sealing machines, flaring units, 
laboratory apparatus, etc. 

B 

CHAS. EISLER. 
EISLER :ENGINEERING CO. 
778 SO. 13th STREET (Near Avon Ave.) NEWARK; NEW JERSEY 

SALES MANAGER WANTED 
An old established progressive radio parts manufac- 
turer situated in southern California having national 
distribution requires a sales manager. Must have real 
executive ability. Several years experience in sales 
department of a radio parts manufacturing company or 
equivalent background essential. This is a splendid 
opportunity for a man capable of handling all contacts 
and correspondence with jobbers and manufacturers, 
supervising the activities of agents and salesmen and 
assisting in the design of new products, etc. Reply 

Box 1053 

ELECTRONIC INDUSTRIES 
480 LEXINGTON AVENUE NEW YORK 17, N. Y. 

Norman D. Morris, C. P. A. 
Formerly Senior Administrative Officer, Signal Corps Cost 

Analysis Agency 

Irving Rosen, C. P. A. 
Formerly Field Supervisor, Signal Corps Cost Analysis Agency 

Announce the formation of the firm of 

MORRIS & ROSEN 
FOR THE GENERAL PRACTICE OF ACCOUNTANCY 

100 East 42nd Street, New York 17, N. Y. 
MUrray Hill 6-8923 

YES NO 

MR. APPLIANCE MANUFACTURER 

Why continue to equip the appliances you make 
and sell to the export market with American type 
plug caps which are useless in the country in 
which your devices are going to be used? 

We make a complete 
line of Attachment 
Plug Caps and Adap- 
tors that are used in 
foreign countries. 

Modernize your ex- 
port line. It's simple, 
inexpensive. Send for 
Bulletin number 420 
and samples. 

Manufactured by 

C. D. WOOD ELECTRIC CO. 
826 Broadway New York 3, N. Y. 

GRamercy 7-0100 
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Capacitors 

Illinois 
CONDENSER COMPANY 
1160 N. HOWE ST. CHICAGO 10, ILL. 

Manufacturers of Oil, Paper 
and Electrolytic Capacitors 

COILS 
We Invite 

Inquiries on Your 
Requirements of 

IF -RF -ANTENNA - 
OSCILLATOR AND 

SPECIAL COILS 

SMALL OR LARGE 

QUANTITIES 

Send Specs -for Action 

C A R R O N 
MANUFACTURING 

CO. 

407 S. Aberdeen St. 

Chicago 7, Ill. 
Phone Monroe 2360 

FM FREQUENCY 
ALLOCATIONS 

Federal Communications Com- 
mission on Sept. 12 issued its list 
of frequencies which have been as- 
signed to FM stations for operation 
in the new high frequency band. 
Following is the complete list: 

METROPOLITAN STATIONS 
City and Call Radiated Antenna Fre- 

Letters Power kw Height quency 
Baton Rouge, La.WBRL 20 500 96.1 
Binghampton WNBF-FM 10.5 657 96.7 
Boston WBZ-FM 20 455 95.7 
Chicago WBBM-FM 10% 668 99.3 
Chicago WDLM 20° 479 99.7 
Chicago WEHS 12= 616 100.1 
Chicago WGNB 20* 472 98.9 
Chicago WWZR 12° 611 98.5 
Columbus WELD 20 341 94.5 
Detroit WENA 10.5 663 96.9 
Detroit WLOU 20 362 96.5 
Evansville WMLL 20 281 94.7 
Fort Wayne WOWO-FM 20 300 95.9 
Hartford WDRC-FM 7.0 758 94.3 
Hartford WTIC-FM 9.5 673 93.5 
Indianapolis WABW 20 290 94.9 
Kansas City XOZY 20 500 99.9 
Kansas City (MBC-FM 20 500 97.9 
Milwaukee WMFM 20¢ 310 92.3 
Nashville WSM-FM 8.50 720 100.1 
Philadelphia KYW-FM 20 382 93.1 
Philadelphia WCAU-FM 20 366 95.5 
Philadelphia WFIL-FM 20 464 94.3 
Philadelphia WIP-FM 18 520 93.9 
Philadelphia WIBG-FM 20 358 95.1 
Philadelphia WPEN-FM 20 455 95.9 
Pittsburgh KDKA-FM 6.5 783 94.1 
Pittsburgh WTNT 20 500 94.5 
Rochester WHEF 20 387 98.5 
Rochester WHFM 20 261 98.9 
Salt Lake City KSL-FM 8.5 720 100.1 
Schenectady WGFM 6 805 95.3 
Schenectady WBCA 6 805 95.7 
South Bend WSBF 20 312 101.3 
Springfield,Mass.WBIA-FM 20 500 99.1 
Superior, Wisc WDUL 20 500 92.3 
Worcester, Mass.WTAG-FM 20 477 102.1 
Worcester, Mass.WGTR 9.5 680 101.7 
Alpine, N. J WFMN 6.0 795 100.9 
New York WQXQ 11.5 632 100.5 
New York WABF 15 567 98.5 
New York WGYN 4.0 905 100.1 
New York WFGG 7.2 747 99.7 
New York WHNF 20 455 99.3 
New York WNYC-FM 15 560 98.1 
New York WBAM 15 559 96.9 
New York WABC-FM 5 850 97.3 
New York WEAF-FM 1.6 1258 97.7 
Jersey City WAAW 13.5 590 96.1 

RURAL STATIONS 

Mt. Washington, 
N. H. WMTW 10 97.9 

Winston-Salem, 
N. C. WMIT 200 97.3 

The following metropolitan stations may op- 
erate from their present sites with the power 
indicated below until such time as the Com- 
mission considers all of the applications in the 
Los Angeles area. 

Los Angeles KHJ-FM 4.8 870 99.7 
Los Angeles KTLO 4.8 870 100.1 

'This antenna height is based upon previously 
authorized antenna construction, and a minimum 
antenna height of 500 feet above average eleva- 
tion will be required in the future unless a show- 
ing is made to the contrary that such an antenna 
height is not feasible. 

Some Television 
Dollars and Cents 

Several members of the staff of 
Electronic Industries have tele- 
vision sets which they are operat- 
ing nightly to become thoroughly 
familiar with the technical and 
program problems of the new art. 

One man has just completed a 
year's use of television in his own 
home, and now sums up his ex- 
periences. Similar reports could be 
made by other staff members as 
the result of their own experiences 
as members of . the video audience. 
The year's report follows: 

"Last evening being Saturday, 
with no television programs on the 
air, I went to a movie. For 75 
cents I sat in a `loge' seat, so far 
back that the entire screen could 
be totally hidden by a postage 
stamp held at normal reading dis- 
tance, 12 inches from my eye (as 
determined by actual measurement 
there on the spot). 

Video 16 times movie screen 
"In other words, the movie pic- 

ture, from where I sat, appeared 
to be no larger than one of Uncle 
Sam's gummed steel engravings 
pasted on a newspaper at ordinary 
reading distance for fine type. (In 
contrast, as I normally sit before 
my 9 x 12 in. home television screen, 
its size on by retina is just 16 times 
as large as was that movie screen 
from my 75 -cent seat!) 

"This movie experience -my first 
full cinema visit in many months - 
started me to figuring just how 
much it would have cost for movie 
tickets for all those evenings our 
home television set has been pour- 
ing forth its studio plays, news 
events, sports, westerns, educa- 
tional films and variety acts. 

$950 for shows! 

"During the past year we have 
operated the television set at least 
300 evenings or afternoons, with an 
average of two to three hours per 
day. The average audience has 
been five viewers. Had we bought 
that number of tickets (1,500) at, 
say 50 cents each, the year's outlay 
would have been $750. 

"Our nearest cinemas are 4 miles 
away -8 miles, the round trip. To 
go by car would have entailed 2,400 
miles of automobile travel, costing 
at least $200 more for gas and tires. 

"So we have had television enter- 
tainment during the year that 
would have cost us $750 to $950 had 
we gone to the nearest movie. Also 
we saved three-quarters hour of 
travel time coming and going (225 
hours per year) as well as incon- 
venience, and exposure to rain, 
snow and cold. Instead, with tele- 
vision we were able to enjoy our- 
selves relaxed in our own living 
room to the accompaniment of 
smokes, cool drinks, shoes off and 
minimum dress. And this is the 
kind of television enjoyment that 
is awaiting everyone in all of the 
30,000,000 American homes that 
now have radios, and whp even- 
tually will be seeing as well as 
listening." 
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PRECISION PARTS 

A PART IN THE 

PEACE -TIME PICTURE 

"... four diameters to .0005... " 

Just as these countershafts did a very 
necessary job for the U. S. Army Signal 
Corps under war -time conditions ... so 
will they be equally effective in peace- 
time telephoto transmission. 

Ace mandfactured the part complete 
from stainless steel. The four diameters 
were precision -ground to critically close 
tolerances, all concentric with each other. 
On one end was inserted a 5á" diameter 
hardened steel ball, and on the other end 
a 60° angle was ground to a pinpoint. 

Not only was it necessary to maintain 
exceedingly close tolerances on the diam- 
eters and the over-all length, but the 
concentricity of all dimensions in relation 
to each other likewise had to be main- 
tained. The entire process necessitated 
special engineering skills by precision 
experts. 

Many successful peace -time products 
will make use of our war -taught accuracy. 
If you are thinking in terms of small 
parts or assemblies which call for stamp- 
ing, machining, heat -treating, or grinding, 
let Ace help you find your part in the 
peace -time picture. Send us a sample, 
sketch, or blueprint for quotation. 

This new booklet describes the facilities available. 

ACE MANUFACTURING CORPORATION 

for Precision Parts 

ainv ! 
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OF AMERICA'S AUTO MAKERS 

Utmost efficiency, finest quality, precision work- 
manship and vital wartime developments are four 
important reasons why Ward Antennas are first 
choice of America's auto makers today, as they 
were before the war. 

For top performance and dependability, together 
with maximum profits and customer satisfaction, 
look to Ward for the world's finest antennas for 
car and home! 

THE WARD PRODUCTS CORPORATION 
1523 EAST 45th STREET CLEVELAND 3. 0H10 

YOUR SOURCE OF SUPPLY FOR MICA 
AND SEMI-PRECIOUS STONES-POSTWAR 

Byington and Company of Brazil control 
deposits of high grade Brazilian mica and 
semi-precious stones for interested buyers. 
For further information and particulars 
contact 

BYINGTON AND COMPANY 
(Rio de Janeiro, Sao Paulo, Brazil) 

W. P. BROWN, AGENT 
165 BROADWAY NEW YORK 6, N. Y. 

I 

BURSTEIN- 
APPLEBEE 

COMPANY 
1012 McGee St. 

Kansas City 6, Mo. 

Mail Coupon Now 

FREE TO YOU 
COLOR CODE AND 

OHMS LAW CALCULATOR 
A great convenience. Easy to 
work. Solves many problems. 
Attach coupon to your letterhead. 
Free to radio men, engineers, etc. 

BURSTEIN-APPLEBEE COMPANY 
1012 McGee, Kansas City 6, Mo. 

Send me FREE Color Code and Ohms Law Calculator 
along with latest catalog. 

Iam 
STATE CONNECTION I NOUSTRY 

NAME 

I ADDRESS 

I TOWN STATE 

CHEMICAL PROBLEMS? 
AUTOMATIC ANALYSIS INSTRUMENTS 

PURITY CONTROL METHODS 

COATING PROCESSES 

ANTI -CORROSION 

CONSULT: 

PROCESS & INSTRUMENTS 
60 GREENPOINT AVENUE BROOKLYN 22, N. Y. 

SPECIAL BUY! 
G.E. WESTON WESTERN ELECTRIC 

METERS 
They're hard to get-but we got 'em! And we're offering 
them at this special low price ... immediately available 
while they last! No priorities required! 

GENERAL ELECTRIC WESTERN ELECTRIC 
0-S RF Amp; Dia. 216,"-#279. $3.25 
0-15 Volt DC; Dia. 21fí"-#278. 53.45 
0-$00 Mil DC; Ilia. 2e"-#277. 53.45 
0.200 Mil DC; Dia. 21/2 '-#276. $3.45 

G.E. WESTON 
0-10 Mil DC; Dia. 

#274. $3.25 
0-100 DC; Dia. '216e"- 

#275. 53.45 

Basic Movement 0-1 Mil DC; 
Scale Marked 0-20 Kilovolt; 
Dia. 3'o" 1000 ohms per Volt 
-#273, 54.65 

RADIONIC 
EQUIPMENT 

COMP ANY 

170 NASSAU 
REET 

NEW YORK 7 N Y 

ENGINEERING COMPANY 

All types, standard and special dcsign. 

Specialists in equipment and 
methods for the manufacture of: 

RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 

NEON TUBES 
PHOTO CELLS í. 

X-RAY TUBES 
GLASS PRODUCTS 

On Production or Laboratory basi. 
1307-1315 SEVENTH ST., NORTH BERGEN, N. J., U.S. A. 

TERMINALS 
for 

ELECTRIC WIRES 

SMALL METAL STAMPINGS 
in accordance with your blueprints 

PRECISION PARTS 
from Modern Equipment 

PATTON-MacGUYER CO. 
17 VIRGINIA AVENUE PROVIDENCE 5. B. L 
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1 
DAVEI dual -unit con- 

structi )n finds most 

impor aryl application 

in Balmfed "H" at- 

tenuators, as well as 

in special multiple - 

circuit co itrols of the 

Poteroic meter,"T", 

Ladder, "1" and 
Rheas at types. 

ANNOUNCES A NEWLY -IMPROVED 

MODEL for DUAL -UNIT' ATTENUATORS 
DAVEN engineers have incorporated into the improved dual -unit all the important new 
features recently announced for DAVEN standard single unit attenuators. A noteworthy 
addiion in the dual -unit is the improved metiod of coupling front and rear attenuators. 
The .espective shafts of each meet in a lap join within a lung, snug collar, providing quick 
and complete access to either unit. By loosening a knurled nut and releasing a snap -on 

fitting, the front or rear switch may be reached without cismounting the front unit from 
the instrument panel. 

°Patent Pending 

Features of DAVEN Dual -Unit Attenuators 
SEPARABLE COUPLING-Front and rear units 

now easily separated: gives quick access to 
either unit. Simple, durable, `oolproof con- 

struction illustrated at left. 

IMPROVED SHIELDING-Sturdy, snug fitting, 
3 pi rce steel cover affords superb electrical 
and dust shielding, as well as greater all 
around ruggedness. 

NEW DETENT DEVICE-Large gear and roller 
mounted in recessed front end of front unit, 
seperate from resistive network, gives accurate 
indenting. (Illustrated.) 

GREATER COMPACTNESS - Rear - of - panel 
depth only 37/e"; 9/16" less than former models, 

CERTAIN STOP-Extrusion of detent gear and 
steel atteruator cover form sturdy stop to 
rotation, e iminating rotor -hub strain of pre- 
vious meth.d. 

CAPTIVE lERMINAL BOARD-Solder-lugs eye- 

letted to Bakelite boards, which are grooved 
to fit securely into slots in their respective 
can sector_ 

ANTI -FUNGUS TREATED-Bakelite ports and 
resistive whdings treated to resist fungus and 
mildew. 

SILVER A -LOY-Contacts, switch arms and 

returns of tarnish -resisting silver alloy lower 
internal re istance. Other metals optional, 

1 9 1 CENTRAL AVENUE 
NEWARK 4, NEW JE 2SEY 

COMPANY 
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OST POWE SUPPLY: C New elect ostatic fócus electron 
gun avoids cost of a magnetic -focus coil and, at the same 

time, permits use of a low-cost power supply not requiring 
good regulation. 

HIGH CONTR AST: ;New "settling" method of applying screen 
reduces degree of optical contact between fluorescent par- 

ticles and face of tube, resulting in higher contrast. 

TAILORED TO PROJECTION OPTICS: Spherical face of RCA 

projection kinescopes matches RCA reflection -type optical 
system. 

Already, RCA has demonstrated to hundreds of engineers 
and radio experts television of tomorrow as made possible 

by these new tubes. Screens as large as a newspaper page, 

The Fountainhead of Modern Tube Development Is RCA 

e en z, J g$nd leadership. 

Postwar, why not consult RCA for better tubes for better 
television? RCA tube -application engineers are always ready 
to serve you. Address: RCA, Equipment Sales Department, 
Section 62-34J, Harrison, N. J. 

BUY 

WAR 

BONDS 

62-613644 


