


Speed Precision Balancing 
With tills Mallory-equipped Gisholt Dynetric 
Balancing  Mad-line,  an  operator  can 
quickly locate and measure unbalanced forces 
in high speed rotating parts. By means of a 
stroboglow lamp and electronic circuits, pre-
cise measurements—that once took hours— 
are now obtained in a few seconds. 

Ten Mallory Circuit Selector Switches assure 
swift, smooth control of all circuits in this balanc-
ing machine. Each Mallory switch is a standard 
part, yet each includes special precision features: 
low-resistance, self-cleaning silver-to-silver 
contacts; "hill-and-valley" index for smooth, 
positive switching action; heavy moisture-
proof insulation; sturdy one-piece terminals. 

P. R. MALLORY & CO., 

In this Dynetric Balancer, Mallory Type M 
Potentiometers are used in the amplifier cir-
cuits to adjust grid bias. This potentiometer is 
not a special item—it's another standard part 
from the diversified line of Mallory precision 
products—switches, resistors, volume controls, 
condensers, jacks, plugs and other parts. 

While the new circuits you're planning are 
still on the "bread-board", you can probably 
save time and money by specifying standard 
Mallory parts, built for precision. It's easy to 
draw up specifications when you use the latest 
Mallory catalog. Ask your nearest Mallory 
Distributor for a free copy. 
Or write us today. 

Inc., INDIANAPOLIS 6, INDIANA 

P.R.INALL OR Y a CO. Inc 

MALLORY  
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111PEREX 
• WATER AND AIR COOLED 

TRANSMITTING AND RECTIFYING TUBES 

Colloquially speaking, we of Amperex have "broken our necks" to provide 
dependable service to our customers during these war years. This statement, 
we feel sure, will be supported by those who have made us their source of 
tube supply. Important to note is that the "Amperextra" of dependable 
service has been matched by the "Amperextra" of dependable quality. In 
commercial broadcasting — AM, FM, Television — in electro-medical appa-
ratus, in communications systems, in industrial applications, Amperex tubes 
have delivered and still are delivering high efficiency over a longer period 
of time. The Amperex Application Engineering Department, another 
"Amperextra", will be glad to work with you on present or postwar prob-
lems. This is Service. 

Many of our standard tube types are now 
available through leading radio equipment 
distributors. 

IIMPEREX 

AMPEREX 
. the high 

performance tube 

ELECTRONIC CORPORATION 
25 Washington St., Brooklyn 1, N. Y., Export Division: 13 E. 40th St., N•w York 16, N.Y., Cables:"Arlab" 

Canadian Distributor: Rogers Electronic Tubes, Li mited  •  622 Fle•t Street West, Toronto 

W AST E P A P E R IS  VI T A L  W A R  EQ UI P M E N T S A V E  EV ER Y  SC R A P 
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Our new booklet 

"MERIT SALUTES 
THE SIGNAL CORPS" 

with illustrations 

in four colors 

is now available. 

• 

Please write for your copy. 

MERIT COIL & TRANSFORMER CORP, 
'ELLIE PH ONE 

Long Beach 6311  CHICAGO 40, ILL. 

THE COVER 

• Our cover this month shows a 
rather striking example of an un-
usual use for high power sound in-
stallations, here used on a fire-
boat by the city of New Haven. 
The equipment is supplied by Gen-
eral Electric of Bridgeport, using 
the system of C. F. Dilks, as de-
scribed In Electronic Industries.* 

Notwithstanding the many new 
forms of communications that have 
been developed during the past few 
years for many applications, the 
ideal communication system still 
uses the ear as a receiver, since 
no additional equipment is needed 
at the receiving point and those 
addressed are free to go about their 
work without handicap. 

High levels 

In many locations the necessity 
for intensely high sound levels, 
sometimes even more than is eas-
ily obtainable by direct amplifica-
tion, has brought about new de-
velopments. In these cases the use 
of tube amplifiers to actuate spe-
cial devices that modulate the flow 
of a steady air stream is one 
method of getting sound systems 
having  the  equivalent levels of 
many hundreds of watts. 

Even when competing with really 
cheap sources of audio frequency 
tone for signalling, such as fog 
horns and whistles, the old rule 
that the amount of intelligence 
imparted by a communication path 
depends on the bandwidth, makes 
such competition keen. Voiced sig-
nals when of sufficient intensity to 
be easily heard are faster and re-
quire less concentration on the part 
of the listeners than code signals 
and are vastly better than the 
cumbersome use of written orders. 

The old objection to the use of 
verbal orders for giving instruc-
tions on any important job has 
been obviated by the correlation 
of a good PA system with one of 
the numerous voice-recording de-
vices which make all orders spoken 
over the system permanent on film, 
tape, wire or discs.  In systems 
using tape and wire, long-playing 
records are possible, so that an 
eight to twelve-hour day can be 
completely covered on a single rec-
ord. The combination of these two 
divergent  applications  of  elec-
tronics will do much toward elim-
inating the cumbersome and time-
consuming  system  wherein  all 
orders  must  be  transmitted  in 
written form. 

*Sound Coverage for Airports, May 1943, 
[page 76; Sound Amplification by Air Modula-
tion, Nov. 1944, page 84. 
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STEEL-JACKETED, WATER-COOLED 

ION ITRON 

rICED at $51—a figure which rep-
esents important value—G.E.'s 

Type FG-271 ignitron is one of the 
most capable, reliable electronic tubes 
in the industrial field for current con-
trol or conversion purposes. 

TYPE FG-271... $51 

An efficient and economical tube 

. . . for welder- circuit and other 

controls where substantial peak 

currents are encountered. 

... for low-power a-c to d-c con-

version. 

cooling—these features further im-
prove performance. Useful as a 
welder-control tube, Type FG-271 
also is adapted to other controls in-
volving heavy maximum currents. In 
addition, the tube handles rectification 

in low-power circuits 
efficiently. 
The FG-271 offers 

you (1) a wide range of 
useful application, (2) 
economical first cost, 
with no mechanical 
maintenance charges, 

(3) length of service measured in years, 
from actual records of thousands of G-E 
ignitrons in industry. Basic ratings are 
given at the right. For further informa-
tion see your nearest G-E office or dis-
tributor, or write Electronics Dept., 
General Electric, Schenectady 5, N. Y. 

• Re sure to ask for your free copy of G.E's new Booklet 
11-21, "Ignitron Tubes and How They Are Used." Just 

on the press, this 24-page profusely illustrated booklet, com-
plete with selected circuits, tells the full story of ignitrons, 
their characteristics and performance ratings, and how 
they serve industrially. 

Steel-jacket construction plus mer-
cury-pool type cathode give Type 
FG-271 the qualities of sturdiness, 
large peak-current capacity, and long 
life which are typical of the ignitron 
group. Special sealed design, low. 
current ignitor points, uniform water-

CH ARACTERISTICS 

OF  TYPE  FG- 271 

Steel-jacketed, water-cooled ignitron tube 
with mercury-pool cathode. Sturdy compact, 
easy to install. For welder-control service, a 
popular application of Type FG-271, ratings 
are: max kva demand 600, with correspond-
ing avg anode current 30.2 amp—max avg 
anode current 56 amp, with corresponding 
kva demand 200. (These ratings are for 
voltages of 600 v rms and below.) Ignitor 
requirements are 200 v and 30 amp. . . . 
Ratings for current conversion will be sup-
plied upon request, in which case please in-
clude a brief description of the application 
or circuit. 

Hear the G-E radio programs: "The World 
Today" news, Monday through Friday, 6:45 
p. m., EWT, CBS. "The G-E All-Girl Orches-
tra," Sunday to p. m., EWT, NBC "The G-E 
House Party," Monday through Friday, 4 p. m., 
EWT, CBS. 

Ettore ar• 265 Main Sopply Out!ets for G-E Electronic Tubes, Cocked Up by Centrally Located Stocks in 26 Large Cities from Coast to Coast 

GENERAL ELECTRIC 
TRANS MITTI NG,  RECEIVING,  INDUSTRIAL,  SPECIAL  PURP OSE TUBES 
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A forward-looking American manufacturer 
offers Advanced Careers to 

a few qualified engineers and scientists 

Top salaries plus high royalty earnings 

Excellent laboratory in fine building 

located in beautiful  Southern New England community 

IN order to carry out a highly developed program of growth and expansion, we seek to augment 
the staff of our creative engineering laboratories 
with outstanding talent.., and are prepared to do 
the things necessary to obtain it. 

Applications are therefore invited from key engi-

neers, research men and physicists experienced in 
industrial electronics, industrial control equipment, 

the design of automatic machines and allied fields. 
There are openings to satisfy the chief engineer, 

department head, project engineer, research engi-

neer and the basic research scientist. 

Salaries will at least equal those paid by other 

leading companies in the field, but in addition, each 

candidate will receive a graduated percentage royalty on 

the sale of all products he develops. A portion of this 

royalty continues even if he later leaves the company. 

The conditions under which you will work are 

ideal. Our laboratory—housed in a splendid build-

ing—is well-equipped. You will be furnished with 

everything necessary to carry out the projects under 

your direction. The laboratory is located in one of 

the most charming residential communities of 

southern New England within commuting dis-

tance of New York —fine homes, excellent schools, 
modern shops and stores. 

In order to receive fullest possible consideration, 

your application should present a detailed and 

comprehensive account of your experience and 

accomplishments, with particular emphasis on 

patents you may have obtained and contributions 
you have made to the origin or improvement of 
devices or techniques in your field. 

The engagement of any candidate, of course, 

must be in accordance with War Manpower Com-

mission and wage and salary regulations. If your 

present status precludes a change in position at this 
particular time, contractual arrangements can be 

made for you to join the staff at a later date. 

We choose not to reveal the name of this corpo-

ration in this advertisement but every candidate 
interviewed will have the fullest opportunity of 

learning everything he wants to know about us. 
Further, your letter of application will be seen only 

by principals and will be held in the strictest con-

fidence. All our staff knows of this advertisement. 

Please address your letter to 
Box 7593, ELECTRONIC INDUSTRIES 

480 Lexington Avenue, New York 17, New York 
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For electronc 

i purposes, we supply 

all 
tubes in   the usual slies, and in 

that include not only round, 

but  are , rectangular and special. 

In certoin alloys, for critical el 

sha pes 
squ   

tr Dnic meet  e 
uses, we con  th current 

high requirements. See this list of 

Revere tubes.. 
cov?eit M AD CO? PEit.8 P.SE ALLOYS 
secooss lobes • Condenser "tubes • Copper lube for 
%Note, OA ond Gos Voes• Driseo% Ftet6geroiton 

1 ubes • Plc.° kS.P .5) • lock-Seom 1 ubes • Automobae 
lobes • Cop%ory Tub%ng • tkeot-Contvol 'Cubes. 
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decreases re\ections. 

:A  'There is a 

Revere distributor near you. k-ke or 

we will be gkod to Onsvier  O M 

cVesti011. 
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DEPENDABLE 

ROUBLE-FREE 
OPERATION 

The new post-victory 

line of 

SEEBURG 
RECORD CHANGERS 

will have 

FE WER MOVING PARTS 

B U Y  W A R  B O N D S 

Awarded to the J. P. Seeburg Corpora. 

tion for outstanding production of woe 

materials in each of its four plants Be 

—.on- • •—•00 "3..6 -...••••"s•-• 

10 
• 

J. P. SEE B U R G  CO R P O R ATI O N • CHIC A G O 

......  .... .... 
......... .... . • IINf MUSICAl INSTRUMENTS SINCE 1002 

8 
ELECTR O NIC  INDUSTRIES  •  July, 1945 



New Catalog and Handbook of Taylor Laminated Plastics 
Just off the press! A 54-page catalog 

and handbook containing the latest 

factual data, standards, and engineering 

information on Taylor Phenol Fibre and 

Vulcanized Fibre sheets, rods, tubes, 

and fabricated parts. An invaluable 

reference book for purchasing agents, 

design engineers, and manufacturers 

whose products contain laminated 

plastic parts. The scarcity of paper has 

forced us to make this a "limited edi-

tion," so if you want to be sure of getting 

a copy before the supply is exhausted, 

write today on your business letterhead. 

'TA Y L O R EIDEBRI E C ODEND.A.ATeir 
LAMINATED PLASTICS: PHENOL FIBRE • VULCANIZED FIBRE • Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTO WN, PENNSYLVANIA • OFFICES IN PRINCIPAL CITIES • PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST.. LOS ANGELES 13 
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TUNE IN: John Charles Thomas—Sunday, 2:30 P. M., EWT—NBC 
Ted Malone— Monday through Friday, 11:45 A. M., EWT—Blue Network 
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14.1 
HERE'S WHAT WE DO: 

WESTINGHOUSE MAKES A TUBE 
SURVEY OF YOUR PLANT 
A Westinghouse tube representative will in-
spect your electronic equipment and deter-
mine the type, the manufacturer, and the 
catalogue number of each tube and its esti-
mated life. This analysis will cover all of the 
tubes you use, regardless of make. 

WESTINGHOUSE MAKES A TUBE SUR-
VEY OF OTHER PLANTS IN YOUR AREA 
A Westinghouse tube representative will 
make a tube survey of the other plants in 
your area which have electronic equipment. 

WESTINGHOUSE BASES ITS LOCAL 
TUBE STOCKS ON THESE SURVEYS 
With these surveys your Westinghouse tube 

Westin 
© 1945, Westinghouse El•cfric Corporation 

distributor has an 
requirements of y 
his tube stock on t 
will include not o 
but also the tubes 
your equipment requ 

ccurate picture of tube 
entire area. He bases 
se. surveys. This stock 
Westinghouse tubes 
other makes which 
s. 

HERE'S WHAT  OU GET! 
A copy of the compl ed survey of your 
electronic equipment. 
A com ete report on  e tubes used in 
your plant. 
Prompt delivery on the 
Westinghouse tube wareho 

If you would like us to make a urvey of your 
plant ... call your local West'  house repre-
sentative or write Westingh se Electric 
Corporation, Lamp Division, Bloomfield, 
New Jersey. 

• 

house 
k az i 

tubes from the 
se in your area. 

ost C444  
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Rear view of new FOSTER "ROBOT" 

TESTING APPARATUS. Open panel 

reveals  :omplex electrical units. 

Front view of "ROBOT." Controls 

are few and easy to operate. High-

precision readings visible at a glance. 

FOSTER AUTOMATIC "ROBOT" ELIMINATES HUMAN 

ELEMENT IN TRANSFORMER INSPECTION 
This is the new Foster "Robot" —an ingenious Foster 
development designed to eliminate fallible human 
judgment in the final test and inspection of Foster 
transformers. 

The "Robot" is never tired. Its judgment never fails. It 
has no memory, and no conscience—it accepts or 
rejects automatically. All in one operation this stern 
mechanism tests core loss, turns ratio, leakage resist-
ance and winding resistance. All Foster transformers 
must meet the "Robot's" requirements, both for usual 
running conditions as well as a high specified safety 
margin. And the "Robot" does this vital work faster, 

BOB REID 
810 West 57th Street 
Indianapolis 5, Ind. 

Telephone Broadway 2725 

more accurately and more uniformly than was ever 
possible before. 

Designed to meet the heavy demands of Foster's war-
t me commitments, the new Fos.er "Robot" will con-
tinue as an integral part of Foster te:ting equipment 
cfter the war. It is one more assurance that your 
peacetime Foster transformers will maintain the high-
est possible standard of performance. And, because it 
i! a time-Faver, the "Robot', toget6e- with Foster's 
other streamlined techniques, will actuolly save you 
money. 

BAUMAN AND BLUZAT 
2753 West North Avenue 

Chicago 47, III. 

Telephone Humbolt 6809- 0-11-12 

THE A. P. FOS1ER COMPANY 
BARRETT BORDER 

11 W. 42nd St., Naw York 18, N. Y. 
Telephone  Ennsylvonia 6-9133 

SPE C/AL/STS  IN  BUIL DI N G  TR A NSF OR MERS  SI N CE  1938 

A. P. FOSTER CO MPANY 
TRANSF OR MER  EN G:N EERS  &  MANUFACTU RERS 

719  W Y O MI N G  AVENUE,  LOCK LA N D  15,  OHI O 

12 
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• WEerever zompact power is essentiai, Ken-Rad Minia-

:ure Tubes are erving stiun.chly . . . Now this famous 

make of tubes. improvec still further bi importan: new 

research and mattafaaturing facilities, will meet better 

than ever the exacting spezirications being laid down by 

Write for your co y of 
"Essential Cheracteeistks" 
the most complete drgest of 
tube iv:formation averi'able. 

M b. 

ELECTRONIC INDUSTRIES  •  July. 1945 
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MYCALEX 400 
WITHSTANDS HIGH TEMPERATURES 

An outstanding characteristic of MYCALEX 400 is that it can withstand 

temperatires above 400° C. without softening or any permanent change 

in dimensions or properties. 

Thus MYCALEX 400 has proved of great value as a Icw foss insulator in 

communications and other high frequency apparatus interded for use at 

elevated operating temperatures. 

MYCALEX 400 is inorganic, free of carbonization.., impervious to oil 

and water... not subject to cold flow. It meets all Army and Navy 

specifications as Grade L-4 material (JAN-I-10). It combines low loss fac-

tor with machinability to close tolerances. In sheets and rcds. Fabricated 
to specifications. 

OTHER 
MYCALEX 

CORPORATION 
PRODUCTS 

• 

MYCALEX K 
A series of ceramic capaci-
tor dielectrics, with dielec-
tric constant selectable 
from 8 to 19. Low power 
factor, high dielectric 
strength. Meets Army and 
Navy requirements as 
Class H material (JAN-1-
12). To specifications. 

MOLDED MYCALEX 
Low loss, high tempera-
ture injection molded in-
sulation. Molded in union 
with metals in irregular 
shapes. High production 
rates result in economical 
prices. 

MYCALEX K and MOLDED 
MYCALEX will also with-
stand 400* C. 

MYCALEX CORPORATION OF A MERICA 
"Owners of 'MYCALEX' Patents" 

Plant and Genera/ Offices, CLIFTON, N. .1,  Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 

14 
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Y HEN it comes to top chassis mounting, no 
other capacitors have ever matched the all-

around excellence of Mallory "FP" Capacitors. 
That's why, as a matter of course, the Hewlett-
Packard Co., of Palo Alto, California, uses them 
in this finely-cbnstructed Low Frequency Vacuum 
Tube Voltmeter. 

Mallory "FP" Capacitors are precision-built, 
thoroughly dependable, noted for their long life. 
The smallest capacitors available for a given elec-
trical rating, they save chassis space, permit 

highly compact circuit designs. Moreover, they 

are easy to install and service. 

Compact size, low cost, completely standard 

features—these have combined with uniform 

quality to win for Mallory "FP" Capacitors the 
official approval of RMA and the confidence and 
respect of engineers everywhere. There's a place 

for them in your equipment too. Contact your 
Mallory distributor or write us direct for the 

latest Mallory Catalog. 

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

P.R. MALLORY8.00..Inc. 

MALLORY 
Electrolytic, 
Film and Paper 
CAPACITORS 

ELECTRONIC INDUSTRIES  •  July, 1945 
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The Collins-designed trans-
mitter as operabr sees it from 
his station in a Superfortress. 
Boeing — Wichita Photo. 

In the Boeing B-29 from the first 
• THE FIRST MESSAGE from the Army's first Boe-

• ing Superfortresses over Japan, on the Yawata • 
• mission of June 15, 1944, was transmkted by a 

• Collins radio transmitter of the type shown • 
a above. From that time on, this transmitter has 
••  been standard equipment for  all the Super forts,  
• as it is also for the larger Naval aircraft. 
• 
• As the Army and Navy demand increased, 
• requirements exceeded the capacity of the exten-
• sive Collins facilities, an d other manufacturers 
• 
• of radio equipment were drawn into the produc-

tion program, aided by Collins engineers. Total 
deliveries have been very large. 

Collins engineering and production have gained 
much valuable experience during the war in 
providing reliable radio communications under 
all operating conditions in practically every 
quarter of the globe. This experience will be 
available to commercial and personal users as 
soon as military requirements permit. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 
42nd Street, New York 18, N. Y. 

IN RADIO COMMUNICATIONS, IT'S.. 

OOOOO 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
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• 
• 
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Superfortresse: blast • 
and roast Japi. Offi- • 
cial photo U.S.A.A.F. • 
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PERMANENT MAGNETS 

• As a service to industry, 
The Arnold Engineering Com-

pany is "lending a hand" in 

the distribution of what Arnold 

engineers believe to be a very 

informative study on the subject of permanent magnets. 

This 39-page book of permanent magnet theory, de-

sign data and references was published by the govern-

ment. Arnold is pleased to make it available to you free 

of charge and without obligation. Write for it today! 

I.•ued 

.. .  .. *""' ........ 

• 
• 
• 

THE ARNOLD ENGINEERING COMPANY 
147 EAST ONTARIO STREET, CHICAGO II, ILLINOIS 

Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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DURABILITY -r\rvii-Lr 

SENSITIVITY 

r CONTACT 
PRESSURE 

A./ VI/1.  

ADAPTABILITY 

7 Dl"i):.4THE NE W AUTOMATIC ELECTRIC CLASS  

COMPACTNESS 

AMPLE 
POWER 

DEPENDABILITY 

GEARED TOGETHER 

• Check over one by one the qualities you want most in 

any relay. Here, in this new relay, you will find them 

all—combined to give outstanding performance in any 

electrical control application. 

Sensitive enough to operate on minute current, the 

Class "B" has also the high contact pressure needed 
for perfect closure— 

Compact enough for multiple mounting in small space, 

yet with ample power for operating up to 28 contact 

springs— 

With inbuilt quality needed for long service under 

tough conditions, and the dependability provided by dual 

circuit paths through independent twin contacts— 
It will pay you to get the full story on this remarkable 

new relay. It is one of the forty basic types described 

in Automatic Electric's catalog 4071-D. Write today 

for your copy. 

!T B,' RELAY 

ONLY THE CLASS "B" RELAY HAS 

ALL THESE DESIGN FEATURES: 

Twin Contacts —providing dual circuit 

paths for maximum reliability. 

Efficient Magnetic Circuit —for sensi-

tivity and high contact pressure. 

Unique Armature Bearing —for long 

wear under severe service conditions. 

Compact Design —for important sav-

ings in space and weight. 

Versatility —Available for coil volt-

ages to 300 volts d-c and 230 volts 

a-c, and with contact capacities up 

to 28 springs; also with magnetic 

shielding cover if desired. 

AUT O M ATIC  ELECTRIC  SALES  CORP OR ATI O N 

1033 West Van Buren Street • Chicago 7, Illinois 

In Canada: Automatic Electric 
(Canada) Limited, Toronto 

PARTS  AN D  ASSE MBLIES  FOR  EVERY 

is 

ELE CTRI CAL  C O NTR OL  NEED 
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Who sets the 

4̀0ST I Filament  and  Grid 
support  wire i  "milted  and 
weigh** to meet specifications 
since ' Wiest variations affect 
tube  CIO/0 0* th, it%  and  per. •' 
formanc. . • 

- It  v wave gir 

/ W1 . 0 

051  tt 2 Quantitative analysis 
of Filament Stymy* and Chemi-
cal Gellert is mode to insure 
correct -olios of the active •5-
gradients 

III ,i1  rt. '  1 

— : . - •  '' 

OST  t3  Alflough  triple-dis• 
stilled  the  Mercury  used  in 
United tube is rurther processed 
to prevent conicrnination by mi-
nute traces of impurities. 

-CAW 

FOR TRANSMITTING TUBES 

STEP-BY-STEP, from raw material to final product, nothing is taken for granted 
at United. For instance, all raw materials that enter into the evolution of a Unite° 

tube are checked and tested with searching chemical and metallurgical care in 

our own laboratory pictured above. These tests complement our regular inspec-

tions for exacting mechanical standards. 

Such vigilant Quality Standard Tests of raw materials are essential to assure 

the sterling qualities of United Tubes. For the name United carries a great 

responsibility with engineers everywhere. It is a trusted standard for comparing 

transmitting tubes which must be zealously guarded and always maintained. 

But the final test rests with you, so let United tubes prove themselves by 

actual performance. Try them when you make your next replacements. Write 

for a copy of our latest catalog. Order direct or from your Electronic Parts Jobber. 

Masterpiece of 

ELECTRONICS  CO MPANY 

NE WARK,  2 
7-t NE W JERSEY 

Transmitting Tubes EXCLUSIVELY Since 1934 

ELECTRONIC INaUSTRIES  •  July, 1945 

Skilled Hands 

*Quality Standard Test 

( 
Ruggedizing: A 

United feature 
which enables 

tubes to with-

stand terrific 

shocks. 
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The modern high speed grinder can perform many 
tasks that are impossible with the old fashioned 
grindstone. Like the miniature electronic tube, it is 
a striking example of the modern trend of increased 
efficiency with reduced size. 

TUNG-SOL foresees great possibilities in the use of 
miniature tubes. In most circuits miniatures do a 
better job than large tubes. Their lower capacity 
and high mutual conductance and their shorter 
leads with resulting lower lead inductance make 
them practically essential for many high-frequency 
applications. 

The added advantages of miniatures are their small 
size and reduced weight. 

more efficient 
• ...in miniature 

TUNG-SOL engineers will be ready 
to assist the manufacturers of radio 

sets just as they have assisted the Navy 

and Signal Corps by designing and 
planning circuits and selecting tubes 

best suited to give the most efficient 
Your future plans will be held in strictest confidence. 

ACTUAL SIZE 

performance. 

TUNG-SOL 
VI  - Ailed 

EL E C T R O N I C  TU B E S 

T U N G- S O L  LA M P  W O R K S  IN C.,  N E W A R K  4,  N E W  JE R S E Y 

Also Manufacturers of Miniature Incandescent Lamps. All-Glass Sealed Beam Headlight Lamps and Current Intermittors 
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THERE'S a good deal more to an efficient, de-
pendable electrical coil than a routine wind-
ing. Basic engineering, for one thing. Engi-
neering that thinks right from the conception 
of each problem. 

The proper relationship of many variables 
must be analyzed, weighed. Anaconda coil en-
gineers put emphasis on the correct type, size, 
shape, insulation, cost, as well as winding. 

The quality of the magnet wire also is im-
portant. Anaconda controls it from raw cop-
per, through fabrication, to application on 
the finished coil. 

This means that as a coil producer Ana-
conda also has the advantage of its long expe-
rience in making magnet wire. By the same 
token, Anaconda magnet wire production 
benefits by Anaconda coil experience. 

Add to these features Anaconda's excellent 
manufacturing facilities and expertly trained 
personnel. 

Anaconda engineering service for coils and 
magnet wire is always yours for the asking. 
Contact any sales office.  41801 

ANAC:1/1DA 

ANACON DA  WIRE  &  CABLE  CO MPANY 
GENERAL OFFICES: 25 Broadway, New York City 4  Subsidiary of Anaconda Copper Mining Company 

CHICAGO OFFICE: 20 North Wacker Drive 6 • Sales Offices in Principal Cities 
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How to beat a woman—TO A DOOR 
One way to startle the lay public into 

awed pleasure is to show them a door 

opened by means of a photocell. 
The practical beauty of this stunt is 

that you can do it over and over again 

without failure, even where shattering 

vibrations exist as part of normal op-
erating conditions. For the Luxtron• 

photoce// is really rugged. 

Another advantage is that Luxtron 
photoce//s convert light into electric 

•T. M. REG. U. S. PAT. OFF 

energy for the direct operation of 

meters and meter relays without am-
plification. They are lightweight, too. 

They are a good way to beat competi-

tion to a customer. 
If you have any control problem 

that has defied solution with a simple, 
durable piece of apparatus, perhaps 

Bradley can throw some light on it— 
and make that light do the work for 

you. Write for literature and samples. 

Li PHOTOCELLS-MASTERS OF LIGHT n u m 

Another "Coprox" Rectifier 

This center tap, full wave rectifier for 
high frequency current is one of a use-
ful group of copper oxide rectifiers 
developed by Bradley. Illustrated 
"Coprox" bulletin mailed on request. 

MASTER OF PHOTOCELLS 

BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT 
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MALLORY 
POTENTIOMETERS 

Help Keep Aircraft Engines 
from Getting 

"Hot Under the Collar"___, 

--- FLEXIBLE shaft power units, built by Lear Avia, Inc., Piqua, Ohio, 
for operating aircraft cowl flaps, radiator shutters and exit flaps, use 

Mallory 11" Type wire-wound Potentiometers as remote indicating 
controls. Ruggedly constructed and electrically efficient, these precision 
potentiometers are specified for equipment that must give top per-
formance under tough conditions. 

If your product requires potentiometers or resistors, capacitors or 
switches, jacks, plugs, vibrators, power supplies or rectifiers—see your 
nearest Mallory Distributor. He has these standard precision electronic 
parts in stock ready for your use. Ask him for the Mallory catalog, or 
write us today. 

Make it a policy to consult Mallory for engineering assist-
arwe while your designs are still in the blue print stage. 

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

1, 

VARIABLE CARBON RESISTORS—In 
standard and midget types from 5,000 
ohms to 9 megohms. Noiseless in opera-
tion. Rugged terminal construction and 
improved resistance to humidity. 

VARIABLE WIRE-WOUND RESISTORS 
—Available in three standard types, from 
0.5 to 150,000 ohms, 2 to 9 watts. Single 
and multiple units, with or without 
AC switch. 

FIXED AND ADJUSTABLE WIRE-
WOUND RESISTORS—Available from 
1 to 100,000 ohms and 10 to 200 watts. 
Maximum wattage dissipation. Resistant 
to humidity. 

FIXED AND VARIABLE 

RESISTORS 
ELECTRONIC INDUSTRIES  •  July, 1945  23 



HO W EXCELLENCE IS BUILT INTO 

• 
r 11.1  A 0  A h 

# 

MICA 
CAPACITORS 

Nwill0011°1111  

• Vacuu m impregnation tank and waxing equipment for sFecial treatment of mita slims. 

SA WA = ELECTRIC 
• • • ESTABLISHED  1898  • • • MICA  CAPACITORS  • • • 
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IMPREGNATION 

THE processing of the capacitor car-
tridge before moulding is a very im-
portant step in controlling the quality 
of the finished capacitor. Not only 
must all traces of air and moisture be 
removed from the cartridge, but the 
cartridge must also be treated to in-
sure permanence of the desired char-
acteristics, such as power factor and 
insulation resistance, when once these 
have been attained. 
These conditions are achieved by 

subjecting the cartridges to a high de-
gree of vacuum for the removal of 
moisture and air, and by impregnating 
them with moisture resistant waxes or 
varnishes, in special vacuum impreg-
nating tanks. To assure that the pre-
scribed electrical characteristics are 
obtained, various waxes and varnishes 
may be used. All excess wax is removed 
by centrifugal force so that it does not 
interfere with the proper moulding of 
the plastic case in the subsequent oper-
ation. The plastic case additionally 
seals the capacitor against atmospheric 
conditions, thus further contributing 
to the long, trouble-free life of capaci-
tors in service. 
By maintaining constant vigilance 

in each of the manufacturing proces-
ses, the Sangamo standard of excel-
lence is assured for Sangamo Mica 
Capacitors. 

COMPANY SPRINGFIELD 
IL LI N OIS 

• Impret rating and spinning equipment for 

vacuum  wax  impregnating  mica  capacitor 

cartridges and spinning off excess wax. 

• Impregnating tank for vacuum impregna-
tion of capacitors and capacitor cartridges. 

• • • WATT  HOUR  METERS  - • • TI ME  SWITCHES  • •  • 

ELECTRONIC INDUSTRIES  •  July, 1945 
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1. This new Simpson Mutual Conductance Tube Tester 
tests tubes with greater accuracy than any commercial 
tube tester ever designed. 

2. Provides greater flexibility for future tubes than any 
other tester. 

a • 
• 

3. Tests tubes with voltage applied automatically over the 
entire operating range. 

4. Simplifies as never before the interpretation of tube 
condition from mutual conductance readings. 

SIMPSON ELECTRIC COMPANY 

5200-18 Kinzie Street. Chicago 44. III. 

0 
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IT'S THE MATING SEASON FOR GLASS AND METAL . . . 
thanks to Corning Metallizing! 

C
ORNING has long been interested in the mating 

qualities of glass and metal. Out of this interest 

has developed a metallizing process which can be ac-

curately controlled .. . and which lasts. 

Corning's 

excellent 

Corning's 

glass components and metal by ordinary soldering 

metallizing process, combined with the 

mechanical and dielectric properties of 

glasses, produces hermetic seals between 

CORNING 
means   

Research in Glass 

1111/1 

methods or furnishes accurate and constant capaci-

tances and inductances or electrostatic shielding. 

Metallized glass as developed by Corning offers a wide 

variety of new applications in the field of electronics, 

Perhaps you have a problem where the union of glas1 

and metal can help. Why not write us about it? Addres! 

Electronic Sales Department, I -7, Bulb and Tubinl 

Division, Corning Glass Works, Corning, New York 

II 

tlectronic Wassware 
jyc 
pyiiLc 

••  RE V  -VI CO W" and "CORNING" are registered trade-marks and indicate manufacture by Corning Glass Works. Corning. N. Y. 
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•  Waco 
Now EQUIPPED 
for large scale production of 

JACKETED 
WIRE 

WILCO wire, tubing and other products are used in various electronic applications for the 
Army and Navy. In response to the wartime demand for these various products, the H. A. 
Wilson Company has enlarged its plant, increased its manufacturing facilities, added essen-
tial new equipment and developed new products and techniques. Both present and future 
customers will find these new WILCO developments of great advantage. 
The H. A. Wilson Company manufactures and is interested in receiving inquiries regard-

ing the following typical products— 

WILCO JACKETED WIRE 

Silver (Fine, Sterling or Coin) 
Silver Jacketed Copper 
Silver Jacketed Invar 
Silver Jacketed Brass 
Silver Jacketed Steel 
Gold Jacketed Silver (Fine, Sterling, Coin) 
Gold Jacketed Brass or Bronze 
Copper Jacketed Monel 
Nickel Jacketed Copper 

WILCO JACKETED TUBING 

Silver Tubing (Fine, Sterling or Coin) 
Gold Tubing (any Color or Karat) 
Silver Jacketed Brass or Bronze (one or both sides) 
Gold Jacketed Silver (one or both sides) 
Gold Jacketed Brass or Bronze (one or both sides) 

WILCO STRIP MATERIAL 

Silver (Fine, Sterling or Coin) on Brass or Bronze (Inlay or Overlay) 
Gold on Silver (any Karat on Fine, Sterling or Coin) 
Gold on Brass or Bronze 

Other WILCO products include Electrical Contacts — 

Silver, Platinum, Tungsten. Alloys, Powder Metal. Therntostatic Bimetal (High and Low Tem-
perature with new high temperature deflection rates.) Precious Metal Collector Rings—For Rotating 
controls. Silver Clad Steel. Rolled Gold Plate. Special Materials. 

Let us analyze your problems. 

THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 

Branches: Detroit • Chicago 
:8 ELECTRONIC INDUSTRIES  •  July, 1945 



HERMETICALLY SEALED TRANSFORMERS 
DEPENDABLE IN SEA WARFARE! 

moo. 

or.#0.470111111 ft-mati..... 

SPECIFY 

-HERMASEAL 

AND GET 

• May new Le specified instead of compoute filling 

Pio les r Manufacturers  of Trans 'armers,  Reactors and 
itif er s for  Electronics and  Power  Trans m is soon 

* Uniform Characteristics 

* Correct Terminations 

* Vacuum Immersion Test 

* Vacuum Impregnation —Varnish or Wax 

* Vacuum Filling —Oil or Wax* 

* Strong Mechanically 

* Soldered by Induction Heating 

* Infra-red Pre-heating 

* Continuous Inspection 

42 years Experience 

HERMASEAL BY AMERTRAN 

THE AMERICAN TRANSFORMER CO., 178 Emmet St., Newark 5, N. J. 

AmERITRAN 
ELECTRONIC  P. DUSTR IES  •  July, 19 4: 
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Illustrated are just a few examples of Cole 

Steel Equipmert "know-how." Our complete 

stamping —welding —plating —finishing —and 

packing departments are at your command. 

Whatever your problem . . instrument hous-

ings, water-tight Loxes, chassis . . . we're 

geared to design, fabricate, and finish to 

your exact specifications. 

• 

Send for OUI brochure 

THE PLANT BEHIND YOUR PLANT 

STEEL  EQUIPMENT COMPANY 
349 Broadway, New York 13, New York  Factory: Brooklyn, New York 
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Here this Cornell-Dubilier series 50 capacitor is checked 

to make sure that the current and frequency ratings are 

correct. 

checked by men who know 
— 

This is one of many routine production tests to safe-

guard the quality and reliability of C-D Capacitors. 

It is responsibility, not novelty, that makes C-D crafts-

men so intent on the outcome of this test. This capacitor 

has a reputation to live up to . . . it must be capable of 

sustained performance, continuously, under heavy duty. 

This preoccupation with the details that make for per-

fection has rated C-D capacitors the finest by men who 

know and use them. The name Cornell-Dubilier is their 

guarantee of better-than-specified quality. You, too, can 

depend on them. 

If you have a capacitor problem, one of 

our basic innovations in design, engineer-

ing or manufacture may be the answer. 

Write to Cornell-Dubilier Electric Corpo-

ration, South Plainfield, N. J. Other Plants 

at  New  Bedford,  Brookline,  Worcester 

Mass. and Providence, R. I. 

CORNELL-DUBILIER 
CAPACITORit ) 

MICA • DYKANOL • PAPER • ELECTROLYTICS 
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• An important contribution by Raytheon tul e-design engi-
neers to the efficient generation of ultra high frequent', 
power is a miniature triode designated as type 6N4. 
This cathode type tube combines the desirable feature:, 0 l 

reduced interelectrode capacitances and lead inductance:-
with high transconductance. Thus the inc. able internal 
losses are minimized, making the 6N4 particu  ly adaptable 
as an amplifier, doubler, or oscillator at fre  cies tip to 
approximately 500 megacycles. 
The foregoing characteristics can be used  ilvatuatze in 

many types of equipment which may not  publicized. 
However, such important functions as those  rftle med 

* 11S1111/4 116m 

Clsit 
All Four Divisions Have Been 
Awarded Army-Navy 
"E" with Stars 

NEWTON, MASSACHJSETTS  • LOS ANGELES 
NE W YORK  • ClICNSQ  • ATLANTA 

DEVOTED TO RESEARCH AND HE MANUFACTURE OF TUBES AND ECtU1PME K FO 

rt;-d 117-  1, 1+11111. it' d  I 

In ,'tldit   HON IF 
ii'. iliLtfl "nalk 
of the futurt  It lot 
and performs ellieie 
of the vpeetro m witi 
Feder:  Com mtanien 

Witedier or not 
plans. be -.ore to co 
your postiiar 
III 'our need elli. ie 

RAYTHEON 
MANUFACTURING CO MPANY 

Radio Receiving Tube Dir:sion; 
1 

SPECIFICATIONS OF 6N4 
DIMENSIONS: 

Maximum Overall Length 
Maximum Seated Height 
Maximum Diameter 

RATINGS: 
Heater Voltage  6.3 
Heater Current  0.2 
Maximum Plate Voltage  180 
Maximum Plate Dissipation  3 

DIRECT INTERELECTRODE CAPACITANCES:* 
Grid to Plate  1.1  .1./Uf 

Input  3.0  uuf 
Output  1.6  ;Jur 

TYPICAL CLASS A CHARACTERISTICS: 
Plate Voltage 
Grid Voltage 
Plate Current 
Amplification Factor 
Transconductance 

• Approximate—with cies* fitting shield con-
nected to cathode. 

13/4 inches 

1/2 inches 
3/4 inches 

volts 
amps. 
volts 
watts 

180  volts 
— 3.5  volts 
12  ma 
32 

6000 umhos 

a u-h-f television or FM receiver are 
sibilities. 
on type 6N4 will be an ideal tube for 
s" and other portable radio equipment 
moderate heater power requirements 
tly in the 460-470 megacycles region 
It is expected to be approved, by the 
ons Commission, for civilian use. 
ytheon type 6N4 fits your particular 
der Raytheon High-Fidelity Tubes for 
s. There's a Raytheon tube that will 
tly and dependably. 

- MEET YOUR NAVY .• 
Every Saturday Night 

AMERICAN IROADCASTING CO. 
Coast to Coast 
IV Stations 

E NEW ERA OF ELECTRONICS 
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Deriving the most from frequency control and selection 
circuits employing quartz crystals calls for a recognition 
of the fact that a•crystal is also a circuit element and, as 
such, is influenced by and in turn influences other circuit 
characteristics. It is a case of fitting the key to the lock. 

The interdependence of crystal and tube in any circuit 
application poses design problems that are common to the 
crystal engineer, the tube engineer and the circuit engi-
neer. Solutions are more readily arrived at by a pooling 
of specialized knowledge. 

As manufacturers of crystals and tubes, the North 
American Philips Company has an intimate knowledge 
of both. Our engineers are therefore particularly well 
equipped to cooperate with circuit design engineers in any 
application problems involving the use of crystals. As an 
emunple, the circuit shown at right was suggested by our 
crystal applications laboratory as one means of employing 
crystal control in a push-button tuned receiver. 

Although the armed forces have first call on our crystal 
production facilities, we invite inquiries from manufac-
turers interested in the utilization of low-cost precision 
quartz crystals for industrial and commercial applica-
tions. A booklet "How Quartz Crystals are Manufactured" 
is available on request. 

Crystal-controlled 
oscillator circuit 
for push-button 
tuned receivers, 
using the series res-
onance of the crys-
tal as the control 
factor. No adjust-
ment is required 
over a frequency 
range as great as 
2 to 1. 

* * OTHER PRODUCTS: Amplifier. Transmitting, Rectifier and Cathode Ray Tubes; Seerchrey 
(Industrial X-ray) Apparatus; X-ray Diffraction Apparatus; Medical X-ray Equipment, Tubes and  
Accessories; Tungsten and Molybdenum products; Fine Wire; Diamond Dies. *We invite you to 
visit our office and showroom when in New York City. 

/ 1 10. ( 0 k 0  Electronic Products by NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. H-7,100 East 42nd Street,New York 17, N. Y. 

Factories in Dobbs Ferry, N. Y.; Mount Vernon. N. Y. (Metalix Div I; Lewiston. Maine (Elmet Dec) 
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CAPACITORS FOR 

GI JOBS 

G-E fixed paper-dielectric 
capacitors built to the exacting 
requirements  of  (proposed) 
Joint Army-Navy Specification 
JAN-C-25 are now available in 
Characteristic F, in case styles 
CP-50, -51, and -52. These 
small compact "bathtub" ca-
pacitors, hermetically sealed in 
metallic cases, are built to 
withstand the severe conditions 
encountered by electronic equip-
ments for the armed services. 
Single-,  dual-,  or  triple-

section units can be supplied for voltages of 600 or 1000 volts 
in sizes from 0.05 to 2 microfarads. All units provided with 
solder-lug "B" terminals. Ask for Bulletin GEA-4357. 

LITTLE INSTRUMENTS THAT 

CAN "TAKE" A LOT 

Internal-pivot construction of G-E 
small panel instruments makes for 
compact construction. Accuracy is 
high, and construction strong. These 
instruments will withstand momen-
tary overloads of ten times their rated capacity, are resistant to 
vibration and to temperature, giving accurate reading in the 
ambient temperature range from —50 C to 70 C. This line 
(DW-51 and DW-52) includes 15 d-c voltmeters, 10 d-c am-
meters, 14 d-c milliammeters, 8 d-c microammeters, 9 r-f 
ammeters, and 9 r-f milliammeters, all calibrated to cover a 
wide range of applications in shielded and unshielded types. 
Send for Bulletin GEA-4064, 

INDUSTRIOUS TUBES FOR INDUSTRIAL USES 

From the ignitron, supplying 
hundreds of amperes, to the 
tiny photo tube that inspects 
sheet metal at speeds as high as 
1000 feet per minute, you'll find 
G-E tubes putting electronics 
to work, on all sorts of industrial 
jobs. 
Phanotrons convert a-c to 

d-c. Kenotrons and ignitrons 
convert a-c to d-c, and also serve as high-speed circuit inter-
ruptors. Thyratrons give "trigger action" or controlled rectifi-
cation; pliotrons act as amplifiers. Photo tubes are applied to a 

OnE 
wide range of control and measurement functions. Ballast 
tubes, vacuum switches, and indicator tubes complete the G-E 
line, which is sufficiently broad to cover nearly any electronic 
application. Send for Bulletin ETI-12. 

ALNICO MAGNETS -

POWERFUL 

AND PERMANENT 

Alnico magnets make pos-
sible compact designs of elec-
tronic and electric equipment, 
because of their high energy 
content per unit volume. They 
are highly resistant to de-
magnetization by vibration, 
heat, or stray magnetic fields. 
Sintered alnico lends itself to 
large-quantity production of 
small magnets both simple and 
intricate in shape. Cast alnico, 
available in five different 
grades, including the high-
energy alnico 5, is best suited 

for magnets weighing more than 1/10 lb. Ask for Bulletin 
GEA-3682B on sintered alnico magnets. 

TERMINAL BOARDS FOR EASIER 

CONTROL WIRING 

With G-E Type EB-2 terminal boards, you just strip the 
wire end, and screw the connector down on the bare wire. 
These solderless pressure connectors will take one No. 8 Awg 
stranded conductor, two No. 12 stranded, or three No. 12 
solid conductors. Type EB-1 is the same as EB-2, except for 
connectors, which are the conventional washer-head screw 
type. Both boards are molded from strong, durable Textolite, 
both are available in 4-, 6-, 8-, and 12-pole sizes, and both 
come equipped with marking strips. Covers are available. 
For small wires, a fabricated terminal board (EB-3) is avail-

able in sizes ranging from 4 to 38 poles. Send for Bulletin 
GEA-1497A. 

ITIFGENERAL ELECTRIC --- 111111 
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TRANSFORMERS AND 

REACTORS SEALED 

AGAINST SALT WATER 

G-E compound-filled her-
metically sealed transformers 
and reactors are built to 
withstand the rigorous salt-
water immersion and salt-
spray tests, as specified by the 

Signal Corps, Air Forces, and Navy. This hermetic sealing also 
keeps out dust, dirt, and micro-organisms. The line includes 
transformers for plate and filament supply; also microphone, 
input, interstage (or grid), and modulation transformers and output 
units for the audio-frequency range. Reactors are included for filter, 
modulation, microphone, and plate circuits. Standard hermetic 
cases vary from approximately two cubic inches to 150 cubic 
inches in volume. Send for Bulletin GEA-4280. 

RESISTORS IN WHICH 

I VARIES AS E4 

In Thyrite*, G.E.'s nonlinear, 
silicon-carbide resistance mate-
rial, current varies as a power of 
the applied voltage (I varies as 
Es). Doubling the voltage in a 
wire-wound resistor doubles the 
current. Doubling voltage in 
Thyrite increases the current 

16 times, where the exponent (n) of the Thyrite is 4. Because of 
this characteristic, Thyrite has solved 'many problems in elec-
tronic circuits, by protecting them against voltage surges, stabiliz-
ing power voltages, controlling voltage-selective circuits, etc. 
Thyrite is usually supplied in disk or rod form, in diameters 
ranging from 0.25 in. to 6.00 in. Send for Bulletin GEA-4138A. 

A LITTLE SWITCH FOR BIG JOBS 

The G-E Switchette weighs less than 
one-third of an ounce; its case measures 
only 14 by 21/32 by 1 3 inches, yet it 
is rated 230 volts; 10 amperes a-c. 
Low-inertia moving parts, and high, 

contact pressure assure fast, positive ac-
tion even where vibration is severe. The spring-return button can 
be actuated manually, or by cam or bellows. Switchettes are avail-
able in three general-purpose double-break contact arrange-
ments with terminals on top or at ends. Switchettes are designed to 
meet the 50-hour Government salt-spray test, and operate from 
sea level to 50,000 feet altitude. Bulletin GEA-3818A describes 
more than 100 types and arrangements. 

*Trade-mark reg. U.S. Pal. Off. 

NO Buy all the BONDS you can —and keep all you buy 

Timely Highlights 
on G-E Components 

Capacitors • Sensitive control and time-delay 

reiuys • Limit switches • Motors, dynamotors, 

amplidynes • Motor-generator sets • Alnico 

magnets • Small panel instruments • Formex 
magnet wire•Radio transformers•Switchettes 

• Selsyns • Chokes • also tubes, crystals, plastics 

products, insulation materials, and many others 

General Electric Company, Sc. 642-7 
Schenectady 5, N.Y. 
Please send me 

 GEA-4357 
 GEA-4064 
—  ETI-12 
- GEA-3682B 

NAME 

COMPANY ......... ...... 

ADDRESS   

•  CITY 

• 

 GEA-4280 
........  GEA-4138A 
 GEA-3818A 

ELECTRONIC INDUSTRIES  •  July, 1945 

lob 

35 



one ste 

Smashing the Sw,isti a does not mean to:a. Victory. There is still the R' 

Sun :o be taken care pf ... But, the vic-ory in Eirane is one step nearer tc °or - 

versian to peacetime pursuits. 

Here at JENSEN to$al conversion will be mar-z-:y a matter of continuinc tc pro-

duce outstanding, improved, high quality  oustic equipment. This is a act-

tinuing tradition at JENSEN . . . One exampls of advancement will be JENSEN 

Loud Speakers wi:h 41#/e0 5. 

11/1.e.ri.9li.t4 lir (.1,Je.ep, (1/1(1. if” i,e91;tchtte  rileort4/"." fritra/eme.re 

RADI O M A NUFACTURI N G CO MPA NY,  5601  SOLT-I LARA MIE AVENUE, CHICA G O 38, 

ELECTRON C INDUSTRIES 



You'll find WHITAKER 
is a dependable source 

if your production needs include CABLE ASSEMBLIES 
Let specialists who are experts produce  tration above shows positive continuity 

the cable assemblies, wiring harnesses or  check of assemblies being made for an 

bonding jumpers required in units you  electronic manufacturer). 

manufacture. Turn the job over to Whitaker 

—and it will be right from the start. 

Throughout every stage of our 

production we make exacting in-

spections, tests and checks. (Illus-

In addition to an engineered wiring 

service, Whitaker also offers a qual-

ity line of standard cable require-

ments . . . Write us for complete 

information. 

WHITAKER CABLE CORPORATION 
General Offices: 1311 Burlington Avenue, Kansas City 16, Missouri 

Factories: Kansas City, Mo.  • St. Joseph, Mo.  • Philadelphia  • Oakland 

1920—Sit,., Anniv•rsary--1945 
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Kovar, the alloy that seals to glass, available 

as wire, rod, tubing, strip or foil 

.TRADE MARK 337962 REGISTERED IN U  9  PATONT 

Saeve  eue/i 
Seaiipt, pftioeter,,a S„ 

with KOVAR*-Glass Hermetic Seals 

ILLUSTRATED are some of the various forms in which Kovar 
— the alloy that seals to glass—are available fro m STUPA-

KOFF. Kovar —a cobalt, nickel, iron alloy, was developed spe-
cifically for sealing to hard glass and has been used commercially 
for that purpose since 1936. 

Kovar forms a seal to hard glass through a heating process, 
in which the oxide of Kovar is dissolved into the glass. The result 
is a pressure and vacuum tight. seal, effective under all atmos-
pheric conditions. 

To manufacturers equipped for glass working, STUPA-

KOFF supplies Kovar as wire, rod, tubing, strip or fabricated 
into cups, eyelets, leads or special shapes. 

Completed seals are available as terminals with single or 
multiple, solid or hollow electrodes which can be quickly and 
easily soldered to a metal container. STUPAKOFF also manu-
factures meter windows, gauge glasses, graded seals and seals for 
special applications. 

STUPAKOFF engineers will be glad to assist in developing 
Kovar-glass hermetic seals for your product. The booklet, "Kovar 
—The Ideal Alloy for Sealing to Glass," will be sent on request. 

•  *  *  Buy More Bonds  *  * 

Kovar- Glass meter 
windows, gauge glasses, 
Gad special seals 

1/ 
Kovar fabricated into cups, 
eyelets and special shapes 

AT 4(1, 

----„AinrouOV 
tl; ‘g tit 

1 9 I el 
(41  41it 

b‘ 

Complete Kovar-Glass terminals with single 
or multiple, solid or hollow electrodes 
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• Coromicon io th• req .  d 
trade porno ol savored co-

Porro Vo rsdtor Co.ry":01 oho': 

A.LMOST a decade has passed since the need for 
extremely stable capacitors with dependable operat-

ing characteristics led Erie Resistor to develop and 
introduce Ceramicons*. These silvered ceramic con-

densers immediately found wide acceptance through-
out the entire communications field. 

Augmented by the tremendous requirements of 

war, millions of Ceramicons, subjected to the sever-
est service tests, have proved unexcelled in depend-
able performance, particularly as general purpose 

condensers, where a moderate degree of capacity 
change with temperature is permissible. 

As general purpose condensers Erie Ceramicons 
have proved superior to other types of condensers in 
a great many applications. For example, Ceramicons 

Buy More Bonds 

CHARACTERISTICS 

CAPACITY RANGE 
IN MMF 

JAN-C-20 
STYLE 

ERIE 

STYLE 
MAXIMUM OVERALL 

DIMENSIONS 

1 to 51 
CC20 
CC21 

A 
K 

.200 x .400 

.250 x .562 

52 to 110 
CC25 
CC26 

B 
L 

.200 x .656 

.250 x .812 

111 to 360 
CC35 
CC36 

C 
M 

.265 x 1.125 

.340 x 1.328 

361 to 510 CC40 D .375 x 1.110 

511 to 820 CC45 E .375 x 1.560 

821 to 1100 CC45 F .375 x 2.00 

are ideal as coupling condensers, particularly plate 
to grid, where high insulation resistance is of para-
mount importance. 

Ceramicons may be selected from any one of 
10 standard temperature coefficients, ranging from 
P120 to N750. 

The capacity range for equivalent physical size 
is given in table above. We will gladly send you 

samples of Erie Ceramicons for your general pur-
pose applications. 

Elea/towed 7)  44:ado 

ERIE RESISTOR CORP., ERIE, PA. 
LOND O N,  EN GLA ND  • • TOR O NT O,  CA NADA 

FOR HIGH ACHIF1IININT 
IN WAR PRODUCTION 
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LANDING • • • feet first is a first-class feat, in war or peace. 

To land business now and postwar, consider FUSITE hermetic termi-

nals. They make it so much easier for you to hermetically seal 

electronic component parts. FUSITE's pass the salt water 

and thermal immersion cycling tests. Another FUSITE feature 

is the flattened and pierced terminal ends. Maximum dis-

tance from disc to terminal end is only 5/16". This means 

FUSITE hermetic terminals are stronger, sturdier, more com-

pact. When space inside the "can" is limited, FUSITE fits 

in nicely. See "Production Hint" how to do it. Discover for 

yourself how FUSITE hermetic terminals save parts and 

labor, down costs and up production. Write for samples. 

Today! This mark FUSITI is your assurance of the best in her-

metic terminals . . plus the additional satisfaction of im-

proving the performance of your product. 

A LANDING RAMP, 
IS WHAT THEY TRAMP, 
THE MOBILE STUfF GOES WHEELING! 
BUT, ACTIVE AMPS, 
CANT STAND THE DAMP 
SOTHEY GET FUSITE SEAI/1/6/ 

CINCINNATI ELECTRIC 
PRODUCTS COMPANY 
ARTHAGE AT HANNAFORD, NORWOOD, 

CINCINNATI 12, OHIO 

Caaright 1943, Cincinnati Electrical Prodach Co. 

your 

No.100 
SINGLE 
FLANGE 
DIAMETER 
5 IV (A m) 

600 
SERIES 
i• 

DIAMETER 
(.952) 

800 
SERIES 

DIAMETER 
(1.235) 

INSERTS IN 

0  

3/16' 1401.1 

PRODUCTION  HINT 

Solder on the lead 
wires, then bend the 
flattenedterreinalends 
to get maximum in-
side clearance. 

Hole punched and 
adapter  socket 
formed to receive 
multi- terminal  panel. 

Pusite  multi-terminal 
panel used as cover for 
container. A single 
sealing  operation. 

TO 

0;- a/-A 
FM SITE 

ire 4111 
iVO DA MP AMPS/4  

804  

• • 
• 

• • 

805 
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Your Navy .„„ 

• 

(lg, end I  It a 

vt. 
7 .10. 

I 

accepts nothing less than 

Perfection 
That's why KENYON HERMETICALLY SEALED TRANS-
FORMERS AND REACTORS have been selected to play their 
part in the great forward march of the world's greatest Navy which 

demands and accepts nothing less than perfection 
of all its personnel and resources. 

The construction employed in the unit illustrated 
will meet present government specifications from 
any branch of the armed services. KENYON'S 
high standard of quality has been diligently main-
tained to insure a product of perfection. 

Designs available employ both glass-to-metal 
and steatite-to-metal sealed terminals. 

Overall dimensions and mounting dimensions con-
form to the KENYON T-line case except that 
the mounting is single ended at top or bot-
tom. It may be necessary to increase case  THE MIRK OF  EXCELLENCE 

height. 

Manufac-

hired for the 

Navy to their 

specifications 

RE 13A 553 B 

Inquiries invited. Write for our new 1945 illustrated catalogue 

KENYON TRANSFORMER CO., In BARRY STREET 

b. NEW YORK, U. S. A. 
42 
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Long years of experience in the 

production of thin gauge insulating papers 

has taught Schweitzer what to look for. 

A system of rigid inspection at 

rvery point of manufacture insures the 

perfection... and results in fewer rejections 

...of the finished products whether 

they be condensers, coils, transformers 

or other insulating units. 

SCH WEI ZER PAPER CO. 

142 MILLER STREET, NEWARK. N. J. 

Plants: Newark, Jersey City, N. J.; Mt. Holly Springs, Pa. 

Research Laboratories: Chrysler Bldg., New York, N. Y. 

%O S 

*.C.‘1'% 

acc‘‘e' 
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On every fighting front ... on land, at sea, in the air .... Delco Radio prod-

ucts aid in he coordination of military operations. Their assignments 

include communication, cetecting and ranging, directional-finding and all 

the other varied phases of radio and radar activity. It's a full-time job, 

continuing and continuous, to which Delco Radio products bring 

an effective combination of engineering vision — manufacturing preci-

sion. Delco Radio Division, General Motors Corporation, Kokomo, Indiana. 

DIVISION OF 

tiL1.11..  GnOW) 21 

The Road to Tokyo is Tough— 

Keep Buying War Bonds 

44 
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FOR ALL ELECTRICAL APPLICATIONS 

BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 

IN AN'1/40%.  • 

,.• . 

• 

i 

KP6KartiararAor47 

hiak• this test y•urs•If 

Tap a pi•c• of ordinary 

saturat•d sle•ving on 

your d•sk top and s•• 

how •asily it frays. Thin 

do th• sant• with BM 

Extra Flexible  Fibarglat 

SI•eving. It only f  $ 

• littl• —dossn't brook 

down —doesn't fray. 

THE RESUL 

4 The II Way 

The Hoary Way* 

BH EXTRA FLEXIBLE FIBERGLAS SLEEVIN 

JNON-FRAYING  • NON-STIFFENING ..11.1L 
18B 

1 
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WHY give a few cents worth of electrical in-

sulation a chance to be the weak link in your 
product? Use BH Extra Flexible Fiberglas 

Sleeving—the one insulation with all these 

advantages: 
It is permanently non-fraying, non-stiffening 

and non-burning, by virtue of the exclusive BH 
process. It will not dry out, crack or rot, retain-
ing its original unusual resistance to high and 

low temperatures, moisture, oil, grease and 

chemicals indefinitely. 
If you want an all-purpose sleeving that sim-

plifies assembly and maintenance and gives 
longer maximum protection, standardize on BH 
Extra Flexible Fiberglas Sleeving. Available in 

all standard colors and sizes from %" to No. 20, 
inclusive. Write for free samples today and com-
pare by actual test! 

HOW TO KEEP CUSTOMERS COOL AT 1200°F! 
Direct contact with heat up to 1200°F does not 

harm BH Special Treated Fiberglas Sleeving, the 
non-burning, unsaturated, flexible-as-string sleev-

ing that stays supple and won't fray when cut. 
Made in natural color only—all standard sizes. 

Get this extra protection now and keep custom-

ers' temper cool, too! 

ALL BH PRODUCTS AVAILABLE IN STANDARD 
36" LENGTHS and 500-FT. COILS 

TUBING • SLO W-BURNI NG 

G • A. S. T.M. SPECIFICATIONS 

NTLEY, HARRIS MANUFACTURING CO. 

Dept. Y, CenOmohocken, Perna. 



Components for your industrial 

duty ELECTRONIC DESIGNS 

GE NER AL PURPOSZ S WITCHES 

REL AYS ALVD EPC MI VIS 

17 

01111111111157110 
MUSE 

This new book includes complete engineering data 
applying to Westinghouse "industrial-duty" contacting 
devices already proved useful to communications and 
electronic engineers. 

It shows devices refined over many years to meet 
the rigid demands of the engineer responsible for his 
plant's performance — devices that will help gain 
acceptance for your equipment. 
A free copy of this fact-packed book is waiting for 

you at your nearest Westinghouse office. Ask for de-
scriptive data SA-802. Westinghouse Electric Corpora-
tion, P. 0. Box 868, Pittsburgh 30, Pa.  J-94670 

INDICATING LAMPS 
WIRING DtVICTS 

Pumourroms, 
CONTROL 

SW:TONI 

GENERAI  

PIMPOS! 
ZEIA YS 

(TORS CONTA 

Pet STO W 

VACUUM AND 

UA W SWITCNIS 

PROTICTIKT 
RflArs 

PHONUICTRIC 

Westinghouse 
RANTS IN 25 CITIES  . .  OFFICES EVERYWHERE 

46 
ELECTRONIC INDUSTRIES  •  July, 1945 



... one of many Westinghouse 
contributions to progress in 
electronic and communications 

equipment design. 

This informative collection of technical data is 

just one of many Westinghouse services developed 

especially for those designers who must win 
engineer? approval for their product. 

Here is a quick check list of some of the 

Westinghouse products described in this book... 
what they are, where to use them, what they 

will do. 
Your nearest Westinghouse office will be glad 

to work with you in applying these products to 

your own designs. 

A QUICK CHECK LIST OF WESTINGHOUSE 

Indicating Lamps 

Whether for racks, miniature panel-
boards and desks or for full size, 

erect switchboards, a Westinghouse 
indicating lamp —especially de-

signed for the purpose —is avail-
able. In round, rectangular and 

large sizes, all are available in 

various colors and for 25 to 250 

volts. The rectangular Minalite 

(illustrated) is readily visible from extreme angles. 

Compact, attractive. 

Pushbuttons and Control Switches 

Westinghouse  heavy - duty 
pushbuttons permit  inter-

changeability of pushbutton, 
rotary selector switch, and 

indicating lamp units provid-
ing almost unlimited combi-
nations of functions. Control 

switches —Minatrol, Type W 
and auxiliary styles —are 

widely accepted for their 
simplicity,ruggedness,adapt-

ability and reliable opera-
tion. Available with remov-

able handles, crank arm, solenoids, stay-put or return-
to-neutral mechanisms in combination with variety 
of contacts for all control circuits. 

EQUIPMENT FOR THE 

COMMUNICATIONS INDUSTRY j  

PRODUCTS IN THIS BOOK 

Standard electronic timers are ad-

justable from .1 to 45 seconds. 
Mechanical timers or relays accu-

rately driven by synchronous mo-
tors are adjustable from 2 seconds 
to 50 minutes for industrial duty. 

Contactors 

"De-ion" breakers used on 
many of these contactors, are 
recognized as a Westinghouse 

development of unusual sig-
nificance to quickly and posi-

tively extinguish arcs drawn 
between opening contacts. Ap-

plications  range  from  the 
smaller contactors to large oil 
circuit breakers. 

.-rotective Relays 

As segregated in this book, protective relays are 
those which think and act for themselves. Included 
are thermostatic flow switches (for liquids), and re-
lays which may be adjusted to operate on varying 
degrees of overload, underload, overvoltage, under-

voltage, temperature and 
reverse current. 

4b,„„e 
t_ 

luiilriiI 4k eL •_„41, 

A eL-roAedit. 

Thermostat Catalog . . . 
new Westinghouse cata-

log helpful in problems 
involving the control of 
heat. These thermostats 
are also used in the 
newer applications by 

electronic engineers as 
time-delay relays. 
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"I HAVE AN IMPORTANT ANNOUNCEMENT. 

ALBION CAN SHIP ALL THE COILS YOU 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. 

ALBION 
COIL CO MPANY 

ALBION, ILLINOIS 
P. F. AND  TRANS MITTI N G COILS AND CH OKES, 

I. F. TRANSF OR MERS 

48 
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VIROG
RV,SS \las teceht1y ptovided  and new tibte bases that have <Steak\ 

ctecised the beak tesistance  MskI1ating qv 
otFolthica. c̀hef w111 take without iviluty 

petceht highev tenkpetahlt es. 

New Formica Grades 

exarnple ot this irnptoveMeht is VT - 

ptodxxced to coniotth ko Iiavy &fade GIA 
'Made with a g\ass kibte base aha Melavrtin 

vesisks. It withstands 440 decycees  ciblenhei 
tov a 410%1 petiod, arkd 390 degtees contirn,ko.tts1y. 

In  test 

this same thatetia1 Pac tesiskance teaches 
a hew  --  PSVIA.  104.95-42, it  vated 

1NE FOR WCP, 0450.):0014 COMP Atrl , 464 at 185 secohds. 

z 

'The matetkal is sty ong, and can, \het etove , be 

ea to take sktuchAtca StteSSeS When the de-
sign Makes that desixable.1 est tigkIte en•sile 
stvength 25,000 ?$A.: CoMptessive stvehtlth, 

ltlatwise) 90,000 p.s.k.; '1eIck-vcc11 Shength (t1at-
wise) 30,000 1\koankhks ot "E.lashcity ih 
beh.ding 3,000,000 p.s.-, liod iMpact, 12, tt. lbs. 

'This is a hew combittation ot klsetk.11 cOah-

hes, hot ptevio.ks1y available ih ohe thatetial. 

I.Inlike sovhe rnatetia1s Which possess soMe ot 

pet ihch ot notch. 

these chatactetistics, the rnatevial can be easily 
pxxvIched and Machined. It is stkitable tot vapid 

tabticatioh by ptodk,kchon Methods. 

P OO GROVE AVEIJOE, CAM. 9_, O. 
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PLASTIC PARTS .... PRODUCED TO YOUR SPECIFICATIONS 

PRINTING 

DIE CUTTING 

CEMENTING 

Wide experience by all known 

processes in the application of 

printing, engraving, silk screen• 

ing, die cutting and cementing 

of all thermoplastics. 

FORMING 

Specialists in deep drawing radio 

dial windows, embossing, swag-

ing and bending in Acetate, 

Vinylite and Acrylics. 

MACHINING 

Precision threading, screw ma-

chine, milling, drilling, turning 

of Polystyrene, Acrylics, Pheno-

lics, Nylon, Tenite; sheets, tubes 

and rods; through spindle capac-

ity up to 21/2" rod 

ASSEMBLY 

Our engineers can assist you in 

problems of design and assembly 

of your plastic units. 

MINI U M 93 Mercer Streei 
--J 

New York 12, N. Y. 
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BEACH 
PARTY 

.... where all the guests 
are gate-crashers 

ROM one Pacific island to another, until Tokyo 
itself is taken, grim American warriors will continue to 

visit the enemy without invitation. And with our invasion 

forces will go Spencer precision-made assault wire — 

light, highly flexible and strong — to warn of enemy 

infiltration . . . to speed reinforcements to a threatened 

sector. Proved under fire. Spencer precision steel and 

alloy wire is your guarantee of superior quality, un-

excelled performance. 

FINE STEE 

Photo U. S. Signal Corps. 

ALLOY WIRE 
Spencer Wire Company 

W E S T  B R O O K FI E L D  P LA N T 

W ES T  BR O O KFI E L D  •  M A SS. 
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TYPE "A" POWER BIT FOR 

SAFER, FASTER, 

LO WER COST ASSEMBLY 

AN EASY-TO-HIT TARGET. The visibility of CLUTCH HEAD'S wide 
roomy recess substitutes operator confidence for slow-down hesi-
tation. Saves "breaking-in" period. 

NO DRIVER CANTING. The Center Pivot column guides the bit 
directly into full-depth dead-center entry. Makes straight driv-
ing automatic. 

NO "CHEWED-UP" HEADS to stop or slow up the line. Definite grip 
also protects manpower and material against slippage. 

NO RIDE-OUT TENDENCY. With CLUTCH HEAD the driving contact of 
bit and recess walls is all-square. No "kick-out" as in tapered 
driving. Disposes of end pressure as a fatigue factor and slippage 
hazard. 

EFFORTLESS DRIVING steps up speed for smoother, higher production. 
Checks out end-of-the-shift lagging. 

DRIVE EXTRA THOUSANDS OF SCREWS with the rugged Type "A" 
Bit ... without interruption for tool change. 

NEW BIT LIFE IN 60 SECONDS. No back-to-the-factory 
shipment. Simple 60-second application of the end 
surface to a grinding wheel restores this bit to original 
efficiency. 

Investigate what these exclusive CLUTCH HEAD 
features mean to you in reconversion. Write 

THE COMMON SCREWDRIVER FOR 

SIMPLIFIED 

FIELD SERVICING 

THE ONLY MODERN SCREW on the market that is basically de-
signed for operation with a common screwdriver. 

FIELD SERVICE "HEADACHES" ELIMINATED. No time wasted hunting 
special tools. No needless multiple tool expense. 

WIDTH THE ONLY FACTOR. The only requirement is that the screw-
driver blade be reasonably accurate in width. Thickness of the 
blade is secondary. 

CLTS NON-OPERATING TIME. This simplified servicing expedites 
adjustments in the field to keep your product in consistent oper-
ation  . an important selling point to users. 

TYPE "A" HAND DRIVERS TOO. The same rugged bit is available 
for field service. While not essential, this bit has special ad-
vantages found in no other similar tool. 

THE CLUTCH HEAD LOCK-ON enables service men to withdraw 
screws undamaged and saved for re-use, the reverse action 

securely locking the screw to the end of the Type "A" 
Bit. The same Lock-On feature operates in replacing 
screws, permitting of easy one-handed reaching to 
hard-to-get-at spots . . . frequently saving disassem-
bling of surrounding units. 

for details, illustrated Brochure, package as-
sort ment of screws, and sa mple Type "A" Bit. 

UNITED SCREW AND BOLT CORPORATION 
CHICAGO 8  CLEVELAND  2  NE W YORK 7 
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READ THE LATEST 
NEWS I.... 

- About IRC Type BT and BW 

Here's a brand new file size Engineering Bulletin, just off 

the press! It offers you essential authentic information on 

"meaty" material that will save you valuable 

time by quickly answering many of your resist-

ance problems. Interesting construction facts, 

characteristics data, JAN Type Numbers, 

dimensional drawings, as well as 

a complete list of resistance values are 

compactly presented in this new BT-B W 

Bulletin. It should be in every Engineering 

mr and Design file. Write for your copy 

today. Address Dept. 2-G. 

IRC makes more types of resistance units, in more shapes, for 

more applications than any other manufacturer in the world. 



4 

E-E Power Oscillators 
serve ever-widening 

requirements! 
Saecifically engineered to meet the div-arsifcation of p.c sent-Jay 

needs, tkese E-E vacuum tube units offer high unctional efficiency. 
Tiey are ruggedly designed to mainta n irte•-elcct-ocie spacing, 
N hether ut lized in industrial fixed or neobi e applicaticns. 

Vir-ually immune to mechanical shock and 6ibrcrion, ir tegrcrted 
-rarerial: and component parts are subject toa rigid insp-action and 
,election to insure long tube life with rmaxim‘m perforTuan:e. 

E-E 808, il Lrstraied, is recommended cs Cla!s B or C amplifier, 
modulatcr or oscillator. This triode is suitapic for plate voltages 
to 1500. Carrier output, Class C, 140 watts. Write tcday for Data 
Bock descr bil3 the complete E-E line of quality vacuu-n tuhes 

ELECTRONIC ENTERPRISES. INC 

CFNERil OFFICES 6F-67 SEVENTH ?WNW_ NEWARK  N. 1 H IRT IIEHT. 25 WHHIEN STREET, El M K CITY, V. I. EWE IODFESS. SIMONTRICE,H.Y 
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...LET'S CREATE NEW MARKETS 

Only by the creation of new markets, can we, as a 
nation, keep a high standard of living. 

No longer is it sufficient to exploit only the existing 
markets, many of which are already worn thin. To 
create new markets should be the goal of all Industry 
—not only from a sense of duty to the peoples of this 
country, but from a plain common-sense dollars and 
cents viewpoint. 

One of the best and surest ways to accomplish the 
most good for the nation—and more sales for the 
electric appliance industry—is the intensive develop-
ment of our natural resources. 

THE TVA PLAN HAS SHO WN THE WAY 

It's hard to put TVA into words. It is not just the 
generation of electric power, nor flood control alone, 
or merely soil conservation. All these are a part of 
TVA—but basically it is the growth of a people and 
the growth of the soil they live on. It has metamor-
phosed a stunted region and backward people into a 
new economy—profitable both from a humane as 
well as a commercial standpoint. 

Cheap electricity, a prime result of TVA, has been 
one of the important elements that have enabled the 
people of the TVA region to become prosperous and 
to lead a life more in keeping with the American way. 
And inevitably, it created an entirely new market for 
the sale of electrical appliances and machinery. 

First of a series of advertisements 
designed to encourage the 
creation of new markets 

A market, for instance, that showed a 374% in-
crease in the sale of electric ranges over the pre-
ceding year; water heaters by 774%, refrigerators by 
329%! This, from a former undeveloped "poor 
market" area! 

Every one of the electric farm machines, washers, 
refrigerators, ranges, radios and other appliances 
that went into the Tennessee Valley provided work 
and income for the dealers, distributors and service 
men who sold, installed and maintained them; jobs 
and profits for the workmen and manufacturers who 
produced them —Yes and for you and us. 

ESTABLISH A MISSOURI VALLEY AUTHORITY 

Now that TVA has shown the way, what is more 
logical than to follow up with an MVA? The Mis-
souri River Basin, about one-sixth of the land area 
of the nation, has problems similar to the Tennessee 
Valley. It presents a definite challenge to a forward-
looking nation. And an unprecedented profit oppor-
tunity for the manufacturers of electric machinery and 

appliances! 
So let us urge Congress to set up a Missouri Valley 

Authority to develop all the resources of this vast 
region for the benefit of all the nation. Let us urge 
Congress to act immediately, so that when the war is 
over, the plans will have been made, and we can go 
forward. For further information, send for free 
booklet. 

GENERAL TRANSFOR MER 
COR POR ATI ON 

1250 West Van Buren Street  •  Chicago 7, Illinois 
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This Hoist Can't Go Too Far   

There's a limit to how far a hoisting operation can safely go. These Meteor 
Electric Hoists protect themselves automatically, should the operator fail 
to stop the hoist in time. 

Chisholm-Moore Hoist Corporation of Tonawanda, New York, use two 

Micro Switch snap-action switches in the safety limit which make it impos-
sible to jam the lower hook block into the drum. 

When the hook block reaches its uppermost limit of travel, it raises a limit 

lever. This is mechanically connected to the two Micro Switch snap-action 

switches which break the pilot circuit, stop the flow of current to the motor, 
and apply a quick-acting motor brake. 

These streamlined Meteor Electric Hoists, backed by 50 years of hoist build-

ing experience, make use of Micro Switch products in a design which utilizes 

all space to advantage ... avoids all cumbersome bulk and excess weight. 

This use of these dependable, long-lived, snap-action switches is typical of 

the increasing use which every branch of industry is finding for Micro 
Switch products. In some applications their sensitivity, the small operating 

force and small travel required to operate them are important. In other 
applications the ability of these tiny switches to handle substantial amounts 

of power at line voltages without the use of relays is of prime importance. 
Their millions of accurate repeat operations make these switches valuable 
components of the highest type of industrial products. 

LET'S ALL BACK THE ATTACK 

First Industrial 4 

\\ BUY EXTRA WAR BONDS 

TRADE 

MICRC? WITCH  
A DIVISI O N OF FIRST IND USTRI AL CORPOR ATI O N 

Freeport, Illinois, U.S. A.. Sales Offices in Principal Cities 

Here is How It Works 

Two roller lever actuated switches are used. 

When hook block "A" reaches the uppermost point 

of travel it strikes lever "B" which is connected by a 

shaft to cams "C". One cam is set slightly ahead of 
the other in order that one switch may be operated 
first. 

Operation of switch "D" opens the pilot circuit of the 
heisting motor. Should the gear train continue to 

rove in excess of a predetermined amount, the sec-
ond cam operates switch "E" which closes the lower-

;ng pilot circrit, momentarily reversing the motor. 
This lowering circuit is again opened as soon as the 
hook is lowered a small amount. 

DO YOU NEED A SWITCH TO... 
control temperatures, help to package prod-
ucts, bottle fluids, record airplane flights, make 
change, dispense drinks, heat water, control 
electronic tubes, or steer ships? Micro Switch 
snop-acticri switches successfully control many 
such operations... and thousands more. Micro 
Switch engineers, experienced in the opplica 
lion of mi lions of these precise, snap-action 
switches to products for both war and peace, 
will be glad to show you how they can add 
long life and reliability to your product ct 
lower cost. Write for the Micro Switch Hand-
book-Catalog today. 

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 ac. 

Capacity on d.c. depends on load 

characteristics.  Accurate  repro-

ducibility of performance is main-

tained over millions of operations. Basic switches of differ-

ent characteristics are combined with various actuators and 

metal housings to meet a wide range  of requirements. 

56 
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federal 

PERFECT 
VACUUM 

Here is one if the double aisle 
exhaust baths where 16 high 
power tubes can be exhausted 
at one time. each with indi 
dual control. 

Alwa,-s in the fore-
(rout o:7 tube research 

and development, Federal 
makes another advance and 

now has addefl ex aust units of 
entirely new and original design to its 

productaoa equipment. 
This latest Federal Achievement produces 

a tube that is substantially closer to the per-
fect vacaum—a tube -yith greater efficiency 
an1 longer life. 
Arrange I in basks of eight and operated 

with identkai control equipment, these units 
exhaust uniformly every se of Federal 
tube— assarlig a consistent End high stand-
ar] of quality. 
For an  communication and industrial 

power tube need, turn to Federal now  
its reputation that "Federal L_ways has made 
better tulv.s." 

ederal Telephone and Radio Corporation 
f ewo k 1 N J 

ELECTRONIC II DUSTRIES  •  July, 1945 
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Whether for today's 

needs or post-warwrite 
en gineering, 

y today for you r copy 
of this 36-page Cat-
alog RC 6 replete 
with helpful engi-
neering data. 

AND FIXED 
VARIABLE 

RESISTORS 

IRON CORES 

LINE, SLIDE, 

ROTARY 

ACTION 

SWITCHES 

OTHER STACKPOLE PRODUCTS 
BRUSHES and CONTACTS 

(All carbon, graphite, metal and composition types) 

RARE METAL CONTACTS 

WELDING CARBON PRODUCTS  •  BEARINGS 

BRAZING BLOCKS  • ANODES 

ELECTRODES  •  CARBON PILES 

PACKING, PISTON, and SEAL RINGS 

RHEOSTAT PLATES and DISCS 

SPECTROGR A PHITE NO. 1 

CARBON and MOLDED METAL PO WDER 

SPECIALTIES 

INSULATED RESISTORS 
Dedeepted to 7liard Va/t 
Stagda,teed .5fteeepatettia 

Integrally molded in one operation under laboratory con-

trollee production standards, StLckpole Type CM Resistors 

in 3''- RC-10): Y2- (RC-21): and 1-watt (RC-30) sizes have 

been specifically designed to meet the newly issued Army. 

Navy specifications. The construction of these new resistors 

is such that they offer an exceptional degree of stability under 

load—the average change being less than 5% after 1000 hours 
under test at full load. In addition lo having highly satisfactory 

humidity characteristics well within today's exacting require-

ments, Stackpole Type CM Insulated Resistors meet up-to-
the-minute salt water immersion specifications. 

Samples to any required tolerance on request. 

STAC K P OLE  CARB O N  CO MPA N Y, ST.  M AR YS, PA. 
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here's what came out... 

when electronics went in 

A manufacturer of metal cabinets recent-

ly installed resistance welding with elec-
tronic control—to replace other forms 

of fabrication. 
Here's what came out of his fabrica-

tion costs in one year: 600 tons of 
steel, 10,000 man-hours of labor, 3,000 
pounds of welding rod. The total saving 

amounted to $100,000. 
The  reasons?  Resistance  welding 

with precision electronic control per-
mitted use of lighter gauge stock in 

the whole structure—with strength and 

tolerances maintained. This, in turn, 

permitted better-planned shearing that 
greatly reduced scrap losses. 
Resistance welding control is but one 

of the many ways electronics is serving 
industry as a production tool—speeding 
fabrication, cutting costs, improving 

products. 

For full information on electronic ap-

plications for your industry, consult your 
nearest Westinghouse office. Or write 

Westinghouse Electric Corporation, P. 0. 
Box 868, Pittsburgh 30, Pa. 

TUNE IN JOHN CHARLES THOMAS. SUNDAY-2.30 EWT, NBC. 

J-91080 

ELECTRONIC CONTROL for re-

sistance welding equipment 

provides accurate control of 

weld time, heat and timing 

sequence. Through the pre-

cision of electronic tubes, ac-

curately  controlled  electric 

current may be sent stabbing 

through metal as many as 

1,800 times per minute. 

Westinghouse acree/tadarkete 
PLANTS IN 25 CITIES  OPEC'S EVERY WHERE 

ELECTRONIC  EQUIP MENT  FOR  INDUSTRY AND  HO ME  • ELECTR ONIC TUBES  • RADI O  AND TELEVISI ON 
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Quality, Economy and 

Durability are Assured 

with Capacitors 

by Magnavox 

FOR 34 years Magnavox has serve d the ra dio in-

dustry—supplying the finest quality components 

and perfecting advanced engineering techniques. 

* * Engaged now in supplying demands of the armed 

services, Magnavox will again serve the radio industry 
in the traditional manner after conversion. 

* *Specializing in FP (fabricated plate) Electrolytic 

Capacitors, Magnavox is able to effect a full standardiza-

tion program with all the advantages that it provides. 

Our technical department is available for individual 

consultation regarding capacitors for special applications. 

M a 
THE OLDEST NA ME IN RADIO 

C.,,. 

TYPE FP 

Improved processing technique insures fine 

performance, long lift, economy, speedy delivery 

* * Thirty-four years experience, plus the additional advan-

tages of new Magnavox developments and the superb equipment 

in our modern six-acre plant, is your guarantee of the best in 

quality components now and in reconverted civilian production. 

The MAGNAVOX Company, Components Division 

* * * * Fort Wayne 4, Indiana 

navox 

SPEAKERS • CAP ACIT ORS • SOLE N OI DS • ELECTR O NIC  EQ UIP ME NT 
60 
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gorernmenl.desegnalea supply depots Pocking fits ware for 

V4ithin the short period of two weeks, severol thousand miles 
of speci3I V41.-Iype glass braided wire were turn ed oautit oto fill 

on urgent nee d of our doei r forces meet 

best illustr n we 
— 

know of how Runlel en avors to m duction schedul 
eet  pro 

es 

V4e  mvite your inquiries regarding  the  use of our pons  per 

roducts 

ond s-3rvices to fill civilian needs, as soon os  cond ypes  of 

- 

ON TIME--all the time. 

mit • .. for radio, for coin machines, ond for all t   

electronic usages. 

RUNZEL  CORD  & WIRE  CO. 
4 7 2 3 - 3 1  MONTROSE  AVENUE  CHICAG O 

6 
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Yes, Here's Why Bridgeport's the Answer to Postwar Coil Supply Proplems 

"What' s Ihe Answer 

on Postwar Coll Supply?" 

ifoldgeport1 

Look. at These Advantages." 

Bridgeport has the personnel 
and facilities. Right now, they're 
turning out highly important 
search coils and variometers for 
the armed forces. After their 
war job is done, the same skilled 
technicians will be able to give 
you the benefits of this experi-
ence in high production of qual-
ity radionic equipment. 

And look at Bridgepc rt's central 
location! Because it is located 
near the popula=ior center of 
America, Bridgelor= can give 
you fast, trunk line service to 
any part of the eoustry. Place 
your order with Eridgeport 
NO W to insure early postwar 
delivery. 

BRIDGEPORT 
M A NUFACTURING  CO MPANY 

Bridgeport, Illinois 
2. F. Coils  • R. F. Chokes  • I. F. Transformers 

Transmitting Coils • Transmitiing Chokes 

6 2 
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HERMETICALLY 
SEALED 

against humidity and fungus 
—another G-E "FIRST" in 

electric-instrument design 

• The Pacific war area is probably the toughest instrument-proving 
ground in the world. To meet the requirements of such severe service, 
G-E engineers have designed a 2%-inch panel instrument that IS 
hermetically sealed. No detail has been overlooked to make this 
critical radio component impervious to the tropical conditions of 
high humidity, extreme temperature, and fungus growth. 

Sealed Throughout. Vacuum-tight scaling assures a hermetic 
enclosure: Thick, strain-free glass is fused to a metal ring by a glass-
to-metal seal; then, this assembly is sealed to a steel case. The two 
terminals are scaled, glass-to-metal; then, this assembly is sealed to 
a steel base. Lastly, the steel base is scaled to the steel case by a 
synthetic-rubber gasket, which is treated with a special sealing 
compound and compressed and secured by a crimped-over metal 
ring. 

Filled with Inert Gas. The final assembly is evacuated, filled 
with an inert gas through a tube in the base, and is scaled off at a 
pressure slightly above atmospheric. 

Internal-pivot Design. The combination of this hermetic en-
closure and the combat-proved G-E internal-pivot clement makes 
an outstanding instrument. It is not only sealed against jungle 
humidity and fungus, but it is also well able to withstand thermal 
shock, mechanical shock, and fatigue vibration and still maintain 
its rated accuracy. 

For advance information, ask the nearest G-E office for Booklet 
GEA-4429, or write to General Electric Co., Schenectady 5, N.Y. 

HEADQUARTERS FOR ELECTRICAL MEASUREMENT 

Type DW-61 d-c voltmeters, am-
meters, milliammeters, and mi-
croammeters 

Type DW-62 radio-frequency am-
meters and milliammeters 

AN  INTERNAL-PIVOT  DESIGN 

IJ 

External Pivot  Internal Pivot 

Par thinness—pivots are mount-
ed on the inside of the armature 

For sturdiness—parts that r, 
quire a definite location in re-
lation to each other are secure-
ly fastened together to assure 
permanent alignment 

High factor of ,merit —resulting 
from a featherweight moving 
element and high torque 

Plus Hermetic Sealing — 

Another G-E First 

Buy all the BONDS you can —and keep all you buy 

GENERAL 
ELECTRONIC INDUSTRIES  •  Jul% 
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RAYTHEON 
VOLTAGE STABILIZERS 
Keep Varying Input Voltages Uniform 

at  VY0 of 1% 

Built into new equipment or incorporated into equipment 

already in use, Raytheon Voltage Stabilizers improve the 

operation of electrical equipment by stabilizing varying input 

voltages to  of 1% within 2 cycles. 

Because they have no moving parts ... nothing that wears out, 

they require no adjustments or maintenance. Simply hook them 

up and Raytheon Voltage Stabilizers will give years of trouble-

free service. 

Many models and ratings are available for practically every 

application requiring uniform voltage. All stabilize voltages 

at any load within ratings to  I 

Standard Raytheon Voltage Stabilizers may be had for controlling 

A. C. input variation of 95 to 130 volts or 190 to 260 volts. 

Write for bulletin DL48-537. It gives dimensions, operating 

characteristics and other important data. 

HARMONIC CONTENT 

The high magnetic density in 
one of the transformers intro-
duces harmonics in the output 
voltage wave. The actual har-

monic content is usually unimportant except when 
instruments are being calibrated. 
The output wave form is illustrated in the accompanying 
figure and table. 

ANALYSIS  OF  OUTPUT  VOLTAGE 

Curve  Input  Percentage Harmonic 
No.   Volts  1st   3rd  5th  7th   

95  99.4  7.1  2.2  Trace 
II  131  96.8  24.0  7.0  3.6 

ENDBE_L M ODEL 

Tune in Ibis Raythoon radio program: "MEET YOUR NAVY," every Saturday night on the Blue Network. Consul yorr local newspaper 

UNCASED M ODEL 

for time ond station 

RAYTHEON 
M A N UF A CTURI N G  CO MPA N Y 

Electrical Eouipment Division 

190 WILL O W STREET, W ALTHA M, MASS. 

T'ie coveted Army-Navy "E," for 

Excellence in the manufacture of 

war equipment and tubes, flies 

°vat- all tour Ra rheon Plants 

where over 16,000 men and worn-

ea are prDducing 'Dr VICTORY. 

Devoted to research and manufacture of complete electronic equipment; receiving, transmitting and hearing aid tubes: transformers; and voltage stabilizers. 
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CREATIVE-

1111 Motors, Generator , M 'tor Gen-

THE Leland ELECTRIC CO MPANY 

erators and Voltage. Regulc tors 

DAYTON. OHIO • IN CANADA LELAND ELECTRIC CANADA, LTD.... GUELPH. ONTARIO 
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The frtecide capacitor 

for t 14 

1 
p r 
.1114141.., 

• The electrolytic capacitor has its 
own special field of application in elec-
tronic, radio and electrical equipment. 
This type provides the equipment de-
signer with an unusually lightweight 
unit of high capacitance in a compact 
container. Also, it effects considerable 
savings. BUT... 

Electrolytic capacitors must be prop-
erly applied for long life and stable 

es. applii-a!ion.. 
4 46) 
- 

- 

la411111111111111;1 711111111e-

characteristics. There are essential dif-
ferences between electrolytics and 

other types that restrict their use, such 
as over-voltage, allowable ripple cur-
rent, capacitance, tolerance, tempera-
ture. W HICH MEANS... 

The proper type and rating must be 
used for the given application, along 
with meeting mechanical considera-
tions, if the basic advantages of eleciro-

I/ 

Ii 

11•1111- - Ut 

lytics are to be gained. THAT IS WHY... 

Aerovox, pioneer of the dry electro-
lytic, continues to offer the outstanding 
selection of electrolytic  capacitors. 
There is the PFECISE capacitor for the 
PRECISE application, which guarantees 
satisfactory service and long life. Don't 
improvise! 

• Write for literature ... 

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

INDIVIDUALLY TESTED 

SALES OFFICES IN ALL PRINCIPAL CITIES 

Export: 13 E. 40 Si., NEW YORK 16, N. Y. • Cable: 'ARLAB' • In Canada: AEROVOX CANADA LTD., HAMILTON, ONT 
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High voltage pile-up 
insulation withstands 
heavy break -down 
tests. 

Spring  bushing  in-
sulators made by 
patented process 
from  Bakelite  rod 

',41100 

Contacts of rare 
metals cnd special 
alloys, welded to 
nickel silver springs. 

Double arm arma-
ture, stainless steel 
shaft in bnass yoke 
car be furnished. 

/800 /650 /700 /710 /800 /850 /900 

TEMPERATURE °F 

"e0.4 root Eceete ff RELAYS 
Help Micromax Electric Controls 

Maintain Precise Furnace Temperatures 

Clare Type "C" Relay is used to regulate the flow of electric 
energy in the Micromax Electric Control. This product of Leeds 
& Northrup Company of Philadelphia, Pa., proportions the 
duration of "on-heat" to "off-heat" which provides the precise, 
even heat control demanded in the operation of electric furnaces, 
ovens and baths. 
To maintain precise temperature the Micromax Electric Con-

trol employs two electrical balances: one to measure tempera-
ture; the other to carry out control action. A knob on the control 
instrument is set to prevent temperature from overshooting the 
control point . . . especially important when a furnace is being 
brought to temperature under a full heat-head. 
Whenever the temperature leaves the control point, a Clare 

Relay modifies the on-off action of the contactor to readjust 
heat-input and restores balance in the control circuit. 
Leeds & Northrup engineers chose a Clare Relay for this im-

portant part of their control unit because the flexibility of Clare 
"custom-building" gave them the sensitive, positive action, the 
absolute dependability, and the accuracy to meet most exactly 
their requirements. 
This use of Clare "Custom-Built" Relays to operate delicate 

controls is typical of the way in which engineers and designers 
everywhere are finding Clare the exact relay for the unusual 
application. The Type "C" Relay offers you a design that permits 
a wide range of contact ratings, the choice of five different con-
tact forms or any combination of them, either flat or hemis-
pherical contacts of rare metals or special alloys, coil windings 
to match the circuit and application. 
What is your problem? Let Clare "custom-build" a relay to 

your specifications. Investigate the possibilities for higher effi-
ciency and reduced relay costs. Send for the Clare catalog and 
data book. Address C. P. Clare & Co., 4719 Sunnyside Avenue, 
Chicago 30, Illinois. Sales engineers in all principal cities. 
Cable address: CLARELAY. 

1011.. 41Ir S4111°  

Contact springs employing any of these forms can be furnished. 

FORM A FORM B FORM C FORM D 

fL. 

FORM E 

"Custom-Built" Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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'OREATNESS IS NOTNNO  NOY SAMIL TRIFLES" 
Old Proverb 

The precision required of Connecticut 

Telephone & Electric Division's production 

keeps us on our toes ... developing new 

and better manufacturing methods . 

devising improved techniques of quality 

control. One example is the c-ystal tester 

developed by our engineers which gives 

us a quality check in quantity. 

This is one of many special instruments 

in Connecticut Telephone & Electric Divi-

sion's plants. Each is designed to assure 

our armed forces of be-ter products. Each 

one contributes its trifle of greater de-

pendability and higher accuracy to the 

electronic and communications equipment 

you will use after the war. 

Eliminating the element of human error 

To meet modern standards of manufacturing, 

random spot checks are not enough. At the 

left is a sweep bahnce recorder, recently 
developed in our elgineering department, 

for making 100% production tests of radio 

crystals. It makes a permanent and stmul-

toneous record of frequency deviation and 
activity vs. tempercture. It plots 71 two-

curve diagrams with a total of 4,000 meas-

urements, in less than an hour. This instru-

ment is adaptable to dive ,sified industrial 

applications which require the recording of 

two sets of variables. 

CONNECTICUT TELEPHONE & ELECTRIC DIVISION 
GREAT AMERICA N INDUSTRIES, INC. • MERIDEN, CON NECTICUT ( 
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* This speaks for itself: Utah is its own transfor mer 
supplier for speakers, ribrators, wire recorders, etcetera. 

WHEN UTAH SAYS..."OK  SHIP" 

It's like putting a big liner into water. Like 

a launching. Only here at Utah, we don't 

take time for celebration. Rkdio makers and 

electronics dealers appreciate the highly spe-

cialized product that has been manufactured 

. . . the way a skipper appreciates a fine craft. 

Radio listeners, like ships' passengers take 

all this precision for granted. 

Here at Utah our workers (assisted by 

Utalins*) begin with nothing but the raw 

materials from which they make the tools 

that turn out Utah radio parts and elec-

tronic devices. At each step in manufacture 

... punch press, electroplating, welding, coil 

winding . . . from the beginning through to 

the finished product, Utah workers check, 

re-check, test and prove to Utah standards. 

When Utah says —"OK—SHIP" products of 

quality that stand up under every condition 

known to man leave to broadcast Utah per-

formance around the world. 

.t tah's Helpir. 

UTAH RADIO PRODUCTS COMPANY, 820 ORLEANS ST., CHICAGO 10, ILL. 
A'iolo.  (tuoudu) Lid., 300 Cha mbly R.od, Longue:WI, Montreal (23) P.Q. • (coo Radio. S.A.. Misiones 48, Buenos Aires 
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Cen 
Medium Duty 
Power 
Switches 

• 71/2 amp. 115 V. 60 cycle A. C.  • 25,000 cycles of operation 
without contact failure 

• Voltage breakdown 2500 V 
to ground D. C.  • Fixed stops to limit rota-ion 

• Solid silver contacts  • 20' indexing 

Centralab medium duty power switches are now available for 
transmitters (has been used up to 20 megacycles) power supply 
converters and for certain industrial and electronic uses. 

It is indicated in applications where the average Selector Switch 
is not of sufficient accuracy or power rating. Its accuracy of con. 
tact is gained by a square shaft, sleeve fit rotor, and individually 
aligned and adjusted contacts. It is assembled in multiple gangs 
with shorting or non-shorting contacts. Torque can be adjustec 
to suit individual requirements. Furnished in 1 pole . . . 2 to 17 
positions (with 18th position continuous rotation with 18th posi-
tion as "off"); and 2 or 3 pole.  2 to 6 position including "off". 

ab 
Division of GLOBE-UNION INC., Milwaukee 

PRODUCERS OF Variable Resistors • Selector Switches • Ceramic Capacitors • Fixed and Variable • Steatite Insulators and Silver Mica Capacitors 
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...it'sNOW AVAILABLE on Rated Orders 
The value of Webster Model 26 Record Changer can be measured by the following out-

standing features—all of which combine to produce a flawless flow of music and enjoyment. 

* Capacity to handle a large stack of standard phonograph records. Ten 12"—or twelve 10' 
records can be loaded at one time. 

* Light needle pressure—means longer record life, more enjoyment, greater economy. 

* Thirty-five minutes of musical pleasure at one sitting—a greatly appreciated convenience. 

* No noise distraction—Model 26 operates quietly. 

* Easy on records is the velvet soft, heavy pile turntable 
covering. 

* Dependable, trouble free operation—it will last for 
years. 

M et 

ELECTRONIC INDUSTRIES 

_  ASK YOUR 

DISTRIBUTOR 

ABOUT IT! 

BUY AN EXTRA 

WAR BOND 
TODAY 

SPEED  VICT ORY  ON  ITS  WAY 

W E B S TE R C HI C A G O 

3825 W. ARMITAGE AVENUE 

CHICAGO 47, ILLINOIS 

31 YEARS OF CONTINU OUS SUCCESSFUL MANUFACTURIN G 
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IN DUCTORS 

HQA AND HOB HIGH Q INDUCTORS 

This series of toroid wound high stability in-
ductors are available from 5 Mhy. to 2 Hys. 
Voltage stability is excellent, hum pickup is 
very low. Temperature effects are negligible. 
HQA units 1-13'16" in diameter by 1-3 16" 
high. 

TYPE VI- C VARIABLE INDUCTORS 

These inductors are available in optimum 
values from 10 Mhy. to 10 Hys. They are tun-
able over a wide range by inserting an Allen 
Head wrench in the adjusting screw. Units 
measure 11/4 " x 1-7/16" x 1-7 16". 

SENSITIVE SATURABLE INDUCTORS 

UTC Saturable Inductors cover a wide range 
of application for magnetic amplification and 
control. These units are supplied to specific 
requirements. The curve shown illustrates a 
high sensitive type, showing DC saturation 
vs. AC watts into load. 

PO WER  SUPPLY  INDUCTORS 

UTC supplies power supply components for 
every type of application, ranging from a one-
third ounce reactor, which measures 5/e" x 
7, 16" x 1/4 ", to the 10,000 pound, broadcast 
station, plate supply reactor, illustrated. 

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

150 VAR1CK STREET  •  NE W YORK  13,  N. Y. 

IMPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y.,  CABLES: "ARIAS" 
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Industrial Uses of Scanning Technique 

The introduction of television scanning processes 
to industrial problems may open up an entirely new 
method of attack for many special measurements. In 
one form or another, such scanning may become an 
important part of research technic. 
In one plan there is the opportunity to unite the 

two methods of analyzing mechanical action—visual 
and oscillographic, because it is not difficult to com-

bine, in alternate sequence, a visual picture of the po-
sition of certain mechanical parts and an oscillogram 
of one or more effects taking place at the same time 
on the same or adjacent parts of the screen. 
The setup would be more elaborate than many in 

prewar use, but it is in reality no more complex than 
many of the newer industrial tests that are finding 

present-day utility. 

Radio Industry Unites for FM-Tele Action 

The prospect that engineering tests and studies may 
delay action on FM and television until late in 1945 
(or even into 1946), imperiling the whole postwar start 
of both new services, has brought about a united front 
in the radio industry. All hands now urge. immediate 
FCC authorization of Alternate No. 1. (Even though 
for FM this involves a needless shift away from the 
present setup). 
The FM and television broadcaster groups (FMBI 

and TBA) initiated the move to get immediate action 
on No. 1 as the best compromise. RTPB panels have 
supported this position. The independent pioneer FM 
manufacturers have petitioned FCC for prompt au-
thorization. And RMA members have discussed simi-

lar action. 
As the result of this united industry demand for Im-

mediate approval of Alternate 1, it is to be hoped that 
FCC may consider ratification of the No. 1 arrange-
ment at the earliest moment—in July if possible. 

Pasteurized Meat? 
Experiments have been carried out to sterilize meats 

suspected of harboring virus of the hoof-and-mouth 
disease.  Several schemes have been tried. Dielectric 
heating for a short time immediately prior to freezing, 
seems to hold some promise. Bones, fats, sinews and 
red meat, however, all have different dielectric proper-
ties and so heat up at different rates. If this hurdle 
can be overcome, we may see the pasteurizing of meat 
become another of the expanding electronic industries. 

FDR's Early Aid to American Radio 

Among the many tributes paid to Franklin D. 
Roosevelt's memory, we have seen no mention of the 
debt which all radio owes him for his timely insight 
and swift action, in radio's infancy, circa 1919.  In 
that year Captain (now Admiral) S. C. Hooper dis-
covered that the Alexandersen patents were to be sold 
abroad, a step which would have stripped the U. S. of 
technical control of the new radio art.  Hooper in 
alarm went to Admiral Bullard, who in turn reported 
the danger to the young Assistant Secretary of the 
Navy, F. D. Roosevelt. 
From that point on, official action was swift, and 

shortly, at the request of President Wilson himself, 
the contracts to sell the patents were cancelled, and 
instead, a U. S. radio patent pool was formed, with 
Admiral Bullard on the board. But back of this crit-
ical nick-of-time move, which made radio preemi-
nently an industry with American leadership, stood 
the vision and quick action of FDR! 

FM-TELE ALTERNATIVE NO. 1 ON WHICH RADIO GROUPS UNITE-AND PRESENT SET-UP 

ALTERNATIVE #1 

44 

42 43  50  56  60  66  72  78  84  90  2 •-,- 96  102  108 

Frequencies in megacycles —Am, Amateur; F, Facsimile; T, Television; G, Government; N, Non-Government fixed and mobile 

Here is the FCC's No. 1 Alternative for FM and television, which all groups in radio —broadcasters, 
manufacturers and engineers —are now petitioning the Commission to adopt without delay. For comparison. 
the present set-up in the same frequency channels, is also shown. There seems a possibility that the new FM-
tele allocation may be made official by FCC during the present month. (Engineers have further proposed, how-
ver,that if No.1 is to be adopted, a slight modification would start FM with its present band, so that existing FM 
sets could continue to receive future FM broadcasts in part, at least). 
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Fig. 1.  Basic circuit of a cathode-follower amplifier stage.  Such a stage 

utilizes a form of the feedback principle for its operation.  Fig. 2. Equivalent 
plate circuit of the cathode-follower amplifier with an impedance load circuit 

Fig. 5. Basic test setup which can be used 
for the determination of the effective out-
put terminal impedance  (or admittance) 

FEATURES OF CATHODE 

• The cathode-follower amplifier, 
shown in basic form in Fig. 1, is 
a single - stage  inverse - feedback 
amplifier. It is characterized by 
high input impedance, low output 
impedance, and voltage amplifica-
tion less than unity. Like other in-
verse-feedback  amplifiers,  it  is 
capable of handling high input 

by HERBERT J. REICH 
Department of Electrical Engineering, 

University of Illinois, Urbana 

Characteristics and applications of such units together 

with practical design data covering special conditions 

voltage without producing excessive 
nonlinear distortion. Applications 
of the cathode-follower amplifier 
include the following: 
1--As an input stage in a multi-

stage amplifier. In this application 
its high input impedance makes it 
useful when the flow of current 
through the source of input voltage 

Fig. 3. Voltage amplification of the cathode-follower amplifier with non-reactive 

load, derived for several values of p.  The gain approaches unity when r5 is large 
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is objectionable. A typical example 
is in cathode ray oscilloscope am-
plifiers. 
2—As a coupling stage in video 

amplifiers. When a cathode-follow-
er stage is used in coupling two 
high-gain stages, its high input im-
pedance and low output impedance 
make possible high amplification 
over a wide frequency range. 
3—As  an  impedance-matching 

stage. Since the output impedance 
of a cathode-follower stage may be 
made very low by proper choice 
of the tube, it may be matched to 
a cable or other low-impedance 
load. The input may be matched 

Fig. 4. RC-coupled cathode-follower amplifier. 
Co includes input capacitance of neat stage 

Br 

C c 

r 2 C2 
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(A) (B) 
Fig. 6.  Equivalent circuit of cathode-follower amplifier when excited across its output terminals.  The 

condition for the tube only is shown at  A ,. For the entire amplifier stage, the passive network 18 , 
holds.  A low output impedance results with the usual operating conditions with this type of excitation 

FOLLO WER A MPLIFIERS 
to a high-impedance source by 
proper choice of the input coupling 
resistor.  The  advantage  of  the 
cathode-follower amplifier over a 
transformer in impedance match-
ing is its wide frequency range. It 
has  the  disadvantage,  however, 
that only relatively low power or 
current output can be delivered to 
the load without danger of non-
linear distortion. 
4—As a means of obtaining a 

variable  output voltage  from  a 
high-impedance source. Because of 
its  low  output  impedance,  a 
cathode-follower amplifier may be 
shunted by a low-resistance voltage 
divider for gain control purposes. 
The high input impedance prevents 
current drain from the source of 
input voltage. 
5—As a driver stage in Class B 

amplifiers.  The  cathode-follower 
amplifier meets the requirements of 
high input impedance, low output 
impedance, and high current out-
put that must be satisfied by a 

driver stage in order to avoid high 
nonlinear distortion, and it can be 
used over a wide frequency range. 
6—As an output stage in applica-

tions in which the output voltage 
must be essentially independent of 
external  impedance  connected 
across the output terminals of the 
amplifier. Since the output im-
pedance readily may be made as 
low as a few hundred ohms, the 
output voltage will be practically 
unaffected by impedances of the 
order of several thousand ohms or 
greater. 
'7—The  fact  that  the  output 

voltage of a cathode-follower stage 
is in phase with the input voltage 
(both being measured relative to 
the grounded terminal) is occa-
sionally useful. 

1 -1 ()Huge turiplifiersti ttt 

Fig. 2 shows the equivalent plate 
circuit of a cathode-follower with 
impedance load zb. The load zb is 
made up of r and any external 

load or coupling impedances that 
may shunt or replace r. (Since the 
heaters and the negative side of 
the plate supply voltage are usually 
grounded,  the  heater-to-cathode 
capacitance is usually in parallel 
with CIA and r.) Solution of the 
equivalent circuit shows that the 
voltage amplification is 

(P a Kr,' • 3) ,t,  (I) 
A• 

JW(C pk • Cpk  if:prp • rp • (0 

For values of r or a that are 
generally used, the effect of the 
interelectrode and wiring capaci-
tances upon the voltage amplifica-
tion usually is negligible at fre-
quencies below about 1 mc. Eq. (1) 
then reduces to 

A - 
r, • rb(JJ • j) 

Examination of Eq. (la) shows 
that A approaches the limiting 
value ti/(ti ± 1) as the ratio of Zr, to 
r„ becomes infinite. Curves of A 

Fig. 7.  Three typical amplifier stage arrangements.  In each, the bias of the tube can be adjusted when the output load resistance is higher 
than  required for correct bias.  The resistance of r" should be large, compared to the reactance of C a: lowest frequency to be amplified 
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Fig.  9.  Curves  comparing  the non-linear distortion  in a cathode-follower stage 

with that found in a  ional stage using the same tube and load resis  

vs. rb/r, derived from Eq. (1) for 
nonreactive loads at several values 
of AL are snown in Fig. 3. (The sig-
nificance of the dotted line for 
matched load is explained in Sec. 
6.) For values of AL and r., found in 
ordinary tubes, A is of the order 
of 0.9 or higher when rh is equal to 
10,000 ohms. 
Fig. 4 shows a resistance-capaci-

tance - coupled  cathode - follower 
amplifier stage. C2 is the sum of 
the effective output capacitance of 
the given stage (approximately CIA 
0.1C.., as will be shown in Sec. 3 ) 

and the effective input capacitance 
of the following stage. The voltage 
amplification at frequencies in and 
above  the  mid-band  range can 
readily be found from Eq. 1 if it 
is noted that the load is the paral-
lel combination of ri, r2, and C2. 
In the mid-band range the effect 
of Co is negligible and zh is the 
resistance of r1 and ro in parallel. 
The mid-band amplification A,, can 
therefore be determined from Fig. 
3 or Eq. la by using rir2/(ri r2) 
for rb. If this substitution is made in 
Eq. 1, we obtain 

(2) 

where 

rh' • rhi(g.rh • I) 

and 

(2°) 
r"  • 1/r 2 • 1/r,  r  2 r 2r,   

The midband voltage amplifica-
tion of a conventional amplifier is 

q.rh 

(2a) 

(3) 

Comparison of Eqs. 2 and 3 shows 
that the mid-band voltage amplifi-
cation of a cathode-follower re-
sistance-coupled amplifier is less 
than that of a conventional re-
sistance-coupled amplifier in the 
ratio 1/(g.rb J- 1). 

At frequencies above the mid-
band range the load consists of 
the parallel combination of r1, r2, 
and C2 and the effective load im-

1 
pedance is  . Sub-

1/ri  1/r2 

stitution of this value 
gives for the voltage 
at high frequencies: 

;IV   Ah • 
I • poC2r,  I • J.,C2rh' 

jwC2 

of z. in Eq. 1 
amplification 

(4) 

For a conventional resistance-
coupled amplifier the amplification 
at frequencies above the mid-band 
range is 

A •   h  J. c2rh  (5) 

Inspection of Eqs. 4 and 5 shows 
that at any value of A,/A,, 
for  a cathode-follower  stage  is 
equal to wr,,Co for a conventional 
stage.  Since rh' is normally much 
smaller than rh, the product of the 
effective capacitance C2 and the 
upper limiting frequency of uni-
form response is much greater for 
a cathode-follower stage than for 
a conventional stage.  A consider-
ably higher frequency limit may 
therefore be attained with a cath-
ode-follower stage, even when the 
stage is followed by a high-gain 
stage having a larger value of ef-
fective input capacitance.  It is of 
interest to note that the gain at 
high frequencies is down 3 db rela-
tive to the mid-band gain when 
.,Corb' or 0,Cort, equals unity. 
As an example, consider a cath-

ode follower amplifier using a 6J5 
tube operated at normal voltages. 
Assume that the circuit constants 
are A = 20, r, = 7,700 ohms, r1 = 
10,000 ohms, ro = 100,000 ohms, and 
C2 = 250 AL,,,f.  Computation shows 
that rb' = 352 ohms. This amplifier 
is essentially flat to approximately 
500 kc. 

A conventional amplifier using 
the same tube and circuit constants 
has a voltage amplification approx-
imately 12 times as great in the 
mid-band range, but is flat only to 
approximately 42 kc.  The gain of 
the cathode-follower amplifier is 
down 3 db at 1.8 mc, whereas that 
of the conventional amplifier is 
down 3 db at only 152 kc. 
The  amplification  and  phase 

shift of the cathode-follower am-
plifier at  frequencies  below  the 
mid-band range is given by the 

-  (6) relation AI  •   

(.‘ 1 .,„ • r,r_ where r/  I .  ). rr " (oa) 

Eq. 6 is the same as for conven-
tional amplifiers.  (Note that A„, 
and A, are smaller than in a con-
ventional amplifier, however, in the 
ratio ri.'/rb.) 

2 —Input admittance 

A complete analysis of the input 
admittance of the cathode-follower 
amplifier is beyond the scope of 
this paper. Such an analysis indi-
cates, however,  that capacitance 
which invariably shunts the load 
causes the input conductance to 
become negative at frequencies in 
excess of a few megacycles.  The 
magnitude of the negative con-
ductance increases with frequency, 
approaching  a  limiting  value 
g.„2/4(k,  + g„,) at frequencies 
of the order of 100 megacycles. 
Values of negative conductance 

observed in actual circuits are suf-
ficiently high so that oscillation 
may take place in resonant input 
circuits.  At these frequencies suit-
able oscillatory  circuits  may  be 
formed merely by the distributed 
capacitance and inductance of the 
grid coupling circuit.  Oscillation 
may usually be prevented by the 
use of a resistance of one or two 
hundred ohms in series with the 
grid. 
An expression for the effective 

input capacitance at frequencies 
lower than a few megacycles can 
be readily derived. Examination of 
Fig. 1 shows that the interelec-
trode-capacitance current flowing 
through the source of V. is made 
up  of  a component  that  flows 
through C„, and a component that 
flows through C... The former com-
ponent is equal to V.j0.,C,.. The lat-
ter component is caused to flow by 
the vector sum of V. and the volt-
age across r, which is equal in mag-
nitude to AV, and opposite in phase 
to V,.  Hence this component of 
current is equal to jV,(1 — 
and the total current through the 
source is poig [to . (I - ocoi. 

The effective input capacitance is 
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C.  Coo  • (1 - A)Cou (7) 

When z,. is zero, A is also zero and 
C, has its maximum value, C„„ 
Co..  As z,, is increased, A ap-
proaches /O A + 1) in magnitude; 
for nonreactive load A is real and 
C. approaches its minimum value, 
Co.  Cpk/(rA -1- 1).  In many prac-
tical cathode-follower circuits A 
approximates 0.9 and C. has the 
approximate value C„,,  0.1 Co,. 
For a conventional amplifier the 
effective input capacitance is 

C, '  • (1 AI • 1)Coo  (8) 

which has a maximum value Co, -1-
1)Cggp at infinite load imped-

ance and a minimum value CKk 
C.,. at zero load impedance.  Com-
parison of Eqs. 7 and 8 shows that 
the effective input capacitance of 
a cathode-follower stage is very 
much lower than that of an ordi-
nary amplifier stage.  The grid-
plate capacitance of voltage-ampli-
fier pentodes is of the order of 0.005 
Artf and the grid-cathode capaci-
tance is of the order of 6 t.g.f. 
Hence effective input capacitances 
of less than 1 4ArLf may be readily 
obtained with such tubes. 
Circuit analysis indicates that at 

frequencies  greater  than  a few 
megacycles  the  capacitance  C,, 
shunting the load resistor r causes 
the effective input capacitance to 
depart from the value given by Eq. 
7. C. approaches the limiting value 
C„  Co,C../(Co, + CO at frequen-
cies of the order of g,./(Co,  C..). 
This value of C, is normally less 
than that given by Eq. 7, but may 
be greater if G. is large. If Cp were 
zero, C, would approach zero as the 
frequency became very high.  Ex-
amination of Fig. 1 shows that this 
is to be expected, since the react-
ance of Co, is negligible at very 
high frequency and the input is 
then shunted only by the parallel 
combination of r and the plate-
cathode path of the tube. Actually, 
Cp can never be zero, since r is 
shunted by C,,k and distributed cir-
cuit capacitances. 

3 —Output impedance 

The  effective  output  terminal 
impedance or admittance can be 
determined by finding the current 
that flows as the result of applica-
tion of an alternating voltage V to 
the output terminals, as shown in 
Fig. 5. Under the assumption that 
the circuit is linear, i.e., that the 
equivalent plate circuit theorem is 
valid, any current flowing in the 
plate circuit as the result of ap-
plication  of  additional  exciting 
voltage to the grid circuit is inde-
pendent of the current that flows 
as the result of V. The grid excita-
tion voltage may therefore be as-
sumed to be zero and the grid cir-

a) 

-4-

0 
(1) 

(—) 

a 

7-zt 

1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

Matched 

I  load 
I 

5 

10 
20 
c).3 

0o  02 04 06 0.8 1.0 L2. 14  16 L8 2.0 22 2.4 26 2.8 30 

rb/rp 

Fig. 10. Curves giving ratio of allowable crest input voltage to operating plate 
voltage.  Large input voltages are permissible if  is low and r„ rp is high 

cult to contain only the internal 
impedance Z, of the source of grid-
excitation voltage. 
It can be seen from Fig. 5 that 

the output terminals are shunted 
not only by the plate-cathode path 
of the tube, but also by r, by C„,„ 
by the parallel combination of CCP 
and z, in series with C„., and by 
any external load or coupling cir-
cuits connected between the termi-
nals.  If the output admittance of 
the ti.i9e itself is known, it may be 
added to the admittances of any 
or all of the other paths to find 
the resultant admittance. Applica-
tion of the equivalent-plate-circuit 
theorem to the circuit of Fig. 5 
yields Fig. 6A for the equivalent 
plate circuit of the tube alone. The 
effective admittance of the tube 
alone is seen by Fig. 6a to be 

Yo •l o/V  (V • u y/roV  (9) 

The alternating grid voltage E. 
is equal to the impressed voltage V 
less the voltage drop through zr 
resulting from the flow of current 
through the grid-cathode capaci-
tance C.k. Since the capacitance of 
C,I4 is of the order of 4 mg, its re-
actance is about 40,000 ohms at 1 
megacycle. If z, is non-reactive and 
less than about 10,000 ohms in 
magnitude,  the  alternating  grid 
voltage E,, exceeds 0.97V at frequen-
cies below this value.  Little error 
then results from assuming that E. 
is equal to V, and Eq. 9 becomes 

To • Vo • lir.  g. 

The reduction of E. resulting 
from impedance drop in z, at high 
frequencies when z, is large reduces 
Y., below the value given by Eq. 10. 
This effect  is,  however, usually 
small or entirely absent. 
Eq. 10 shows that, between the 

output terminals, the tube behaves 

like a conductance of value some-
what greater than the transcon-
ductance. Between these terminals. 
therefore, the cathode-follower am-
plifier may be represented by the 
passive equivalent circuit of Fig. 
6B. Actual values of g,„ are large 
enough so that the output terminal 
impedance Z.„ i.e., the reciprocal of 
Y.., may be smaller than 170 ohms 
with single tubes and does not ex-
ceed 1,000 ohms, under the assump-
tions made in the derivation of Eq. 
10.  Very low output impedance 
may be obtained by the use of two 
or more tubes in parallel. 
In many applications the admit-

tance of the load and of the ca-
pacitances that shunt the output 
terminals is so small in comparison 
with the tube admittance Y. that 
they have little effect upon the re-
sultant admittance.  Eq. 10 then 
gives a close approximation to the 
overall admittance. The interelec-
trode capacitances and cathode-to-
ground wiring capacitance may be-
gin to have an appreciable effect 
upon the resultant output admit-
tance at frequencies above a few 
megacycles. 

4 —Amplifier circuits 

Fig. 7 shows three practical cath-
ode-follower circuits in which the 
grid bias can be adjusted to the 
correct value when r exceeds the 
value required to give the correct 
grid bias. The resistance r, should 
be large in comparison with the 
reactance of C at the lowest fre-
quency to be amplified.  Circuits 
(A) and (C) are superior to circuit 
(B) when high input impedance is 
of primary importance. Under the 
assumption that the reactance of 
C is negligible in comparison with 
r the input conductance of circuit 
(B) at low frequency changes from 
1/r' to (1 — A)/r' as the slider of 
the voltage divider is moved from 
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the grounded end to the cathode 
end. A serious disadvantage of cir-
cuits (A) and (C) is that the de po-
tential of the input terminals is 
above ground. The proper bias can 
also be obtained by connecting the 
lower input terminal to a tap on a 
voltage divider across the voltage 
supply. 
Fig. 8 shows a video amplifier 

incorporating a cathode - follower 
input stage to give high input im-
pedance  and  a cathode-follower 
coupling stage to give high am-
plification over a wide frequency 
band.  The low effective input ca-
pacitance of the cathode-follower 
stage T3 prevents the falling off of 
amplification and large shift in 

fig. b. Video amplifier incorporating cathode-follower input and 
coupling stages, giving good response over a wide frequency band 

phase of the output voltage of the 
preceding high-gain stage T. at 
high frequencies; the low effective 
output impedance of the cathode-
follower stage T. prevents the input 
capacitance of the following high-
gain stage T, from causing similar 
effects. 
The combined use of the cathode-

follower stages and inductance in 
the plate circuits of the high-gain 
stages makes possible uniform am-
plification throughout a frequency 
range extending from low audio 
frequency well into the radio-fre-
quency range.  In spite of the re-
duction in amplification produced 
by  the  cathode-follower  stages, 
higher amplification over a wide 
band may be obtained than by the 
use of conventional stages alone. 

5 —Choice of tubes 

In general, pentodes such as the 
6AG7 and 6AG5 are the most suit-
able for use in cathode-follower 
amplifiers.  The low interelectrode 
capacitance  and  high  transcon-
ductance of such tubes result in 
low effective input capacitance and 
low output impedance.  Low- and 
medium-mu triodes, on the other 
hand, use higher grid bias and can 
therefore handle higher grid swing 
and deliver correspondingly higher 
output voltage. 

The cathode - follower amplifier, 
in common with other inverse-
feedback amplifiers, has low non-
linear distortion.  The curves of 
Fig. 9 show that the ratio of the 
distortion factor of a cathode-fol-
lower amplifier to that of a conven-
tional single-stage amplifier having 
the same tube and load.1 The 
curves show that this ratio is low 
for high values of amplification 
factor. 
It should be borne in mind, how-

ever, that high-mu tubes have high 
plate resistance. Since low load im-
pedance is desirable in order to 
minimize the effect of interelec-
trode capacitances at high fre-
quencies, the use of a high-mu tube 

may result in a low ratio of load 
impedance  to  plate  resistance, 
which is favorable to high non-
linear distortion.  For this reason 
it may sometimes be desirable in 
video-amplifier circuits to use tubes 
having only medium values of am-
plification factor and relatively low 
plate resistance, such as the 6J5. 

6 —Amplifier design 

Usually the best method of pre-
dicting the performance of a cath-
ode-follower stage and of deter-
mining the optimum bias and the 
maximum allowable input voltage 
is to use graphic analysis.  The 
graphic analysis of cathode - fol-
lower amplifiers, which has been 
admirably treated by Shapiro (see 
bibliography) is beyond the scope 

,Distortion factor is defined as the ratio of 
the square-root of the sum of the squares of 
the amplitudes of the harmonics and inter-
modulation components of the output to the 
amplitude  of  the  fundamental  component. 
Feedback changes the distortion factor in the 
ratio -1/(1 —AB), where A is the amplifica-
tion without feedback and B Is the portion of 
the output voltage that Is fed back (see, for 
instance, H. J. Reich, Theory and Application 
of Electron Tubes, 2nd edition, Sec. 6-30). In 
the cathode - follower amplifier A=Ariirp-l-rb) 
and B= —1.  (Note that A is the amplifica-
tion when the input is Impressed between grid 
and cathode.)  For these values of A and B 
the  ratio  / (1 —AB)  becomes  (k+ 1 ) /1 + 
k A ( +1) where k=r,/rp, .  

of this paper. A number of inter-
esting general facts, however, will 
be pointed out. 

In choosing r, it should be 
borne in mind that a low value is 
desirable in order to minimize the 
effect of tube capacitance and in 
order to prevent large direct volt-
age drop in the resistance. A high 
value is desirable, on the other 
hand, in order to make possible 
high excitation without excessive 
non-linear distortion and in order 
to make the amplification nearly 
unity.  The best value in a given 
amplifier will depend upon which 
of these factors is the most impor-
tant in the application for which 
the amplifier is designed. A value 
of approximately 10,000 ohms is 
satisfactory in many applications, 
and there is usually little or no 
advantage in the use of larger 
values. 

7 —Orel-loading conditions 

An analysis based upon Eq. la 
and Fig. 1 shows that the ratio of 
the crest input voltage E..,, to the 
grid swing E.m of a cathode-fol-
lower amplifier is given by the 
following equation where k = 

1 • k(,, • 1)  
E,JEr ( 11) 

1 • k 

Excessive distortion occurs as the 
result of grid-eircuit overloading, 
i.e., clipping caused by cut-off on 
negative peaks or the flow of grid 
current through the grid coupling 
resistor on  positive peaks.  The 
greatest input voltage can be han-
dled when the bias is approximate-
ly half the cut-off grid voltage. 
Clipping then commences simul-
taneously on both peaks when the 
crest alternating grid voltage be-
comes approximately equal to the 
bias. 
An expression for the maximum 

allowable crest input voltage of tri-
ode cathode-follower amplifiers can 
be obtained from Eq. 11 by making 
use of the fact that the bias which 
causes clipping to commence simul-
taneously on both peaks of input 
voltage  in  triode  amplifiers  is 
roughly equal to 

E..(k  1)/(k  2), 
where E.. Is the operating plate 
voltage (not the plate supply volt-
age) and k = r5/r0.2 Substitution 
of this value of bias for E.. In Eq. 
11 gives the following expression 
for the maximum crest input volt-
age of triode cathode-follower am-
plifiers: 

Mar. I • k( 1•u) I•k(1• 0 
Eb. (12) 

1 • k  11(2 • k) 

(Continued on page 170) 

See, for Instance, H. J. Reich, Theory and 
Applications of Electron Tubes, 2nd Edit., Sec. 
7-19. 
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RE MOTE CONTROL TUNING 

• In a centrally located communi-
cations traffic office, reception con-
ditions are sometimes quite bad 
due to the amount of power and 
other electrical equipment in use 
nearby.  If the receiver can be lo-
cated at a distance in a quiet spot 
and the audio frequency signal 
after reception brought in to the 
traffic office over a standard tele-
phone loop, performance is much 
improved.  However,  tuning  in-
structions telephoned to a guard 
located at the point of reception 
do not produce entirely satisfactory 
results as it is difficult by this 
means to get the exact point of 
optimum tuning. 
To give the operator at the traf-

fic office a certain amount of con-
trol over the receiving set tuning, 
a remote tuning attachment man-

Simplex circuit controls solenoid operated capacitor 

ufactured by the Electronic Prod-
ucts Co., Ltd., of Vancouver, Can-
ada, is used by the Royal Canadian 
Air Force.  This remote tuner is 
intended to vary the frequency of 
the receiver approximately 20 kc 
on each side of the tune point for 
the purpose of clearing up the sig-
nal after the receiver has' been 
tuned by the operator at the re-
ceiving point. 
The remote tuning attachment, 

Fig.  2,  consists  of  a solenoid 
controlling a 4 mmfd variable con-
denser. This condenser is connect-
ed in parallel with the oscillator 
tuning condenser of the remotely 
controlled receiver.  The capacity 
of this condenser is varied by vary-
ing the voltage applied to the coil 
of the solenoid, which in turn 
raises or lowers the movable plate 

of the condenser.  Upon installing 
this unit in a receiver it is neces-
sary to readjust the trimmer con-
denser of the oscillator section of 
the receiver.  To transmit the sig-
nal, a receiver-to-line transformer 
is connected in the plate circuit of 
the receiver output tube.  Its sec-
ondary matches a standard 600-
ohm line impedance. 
At the control station there is a 

control panel.  This includes an 
input transformer by which the 
signal is placed on the grid of a 
6C5 amplifier tube. The output of 
this tube is resistance coupled to a 
6F5 output tube which operates a 
loudspeaker or a pair of earphones 
through a jack. An ordinary tele-
phone line can be used for the 
transmission of the audio signals 

(Continued on page 178) 

Fig. 1 (left) —Control panel for remote tuning of receiver.  Control A —on-off switch; B—Band spread control and voltage regulated power 

switch; C —Tuning control; D —Volume control; E—Phono jack; F—Pilot light. Only final adjustments can be made with remote control unit. 
Original station tuning must be done at receiver. Fig. 3 (right) —Chassis view of remote control unit showing 6 in. pm speaker on 19 in. panel 
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TELEVISION SY MPOSIU M 

Engineers  discuss  relative  merits  of  direct  vie w 

as  co mpared  with  refractive  and  Sch midt  syste ms 

• The eventual type of home tele-
vision receiver that will be most 
popular with the public likely will 
depend  upon  public  preferences 
and the particular kind of service 
the home owner wants. Certainly, 
both the familiar direct-view type 
and the still untried projection 
type will be built, the latter either 
designed around the Schmidt sys-
tem advocated by RCA and several 
others, or around a refractive lens 
system. Each of the three methods 
has advantages and disadvantages 
both  from  an  engineering  and 
manufacturing viewpoint and in 
the eyes of the public. In an ef-
fort to let in more light on the 
subject, the New York Section of 
the Institute of Radio Engineers 
called together a panel of experts, 
middle of June, who outlined their 
versions of each type, pro and con, 
and later answered questions fired 
at them from the well-filled audi-
torium of the Engineering Society 
Building. 

The symposium was opened with 
a talk by George Adair, chief en-
gineer of the Federal Communica-
tions  Commission.  He  reviewed 
briefly the allocations plan and the 
three alternative proposals for FM 
and television allocation between 
40 and 108 megacycles.  He also 
emphasized the Commission's allo-
cation of a 480 to 960 megacycle 
band for television which could be 
used for television relay work and 
high fidelity and color television 
experiments. The military alloca-
tions around 520 megacycles are to 
be vacated as quickly as possible so 
that these frequencies would be 
available for television. 

The FCC will not permit the 
sound channel of a television sta-
tion to operate alone during periods 
when the video carrier is not be-
ing used. This was made clear by 
Mr. Adair who said that the Com-
mission felt that television should 
render a service on the frequencies 
allotted to it and should not be 
permitted to run sound programs 
alone. The widespread interest in 
television, as characterized by 117 
applications for commercial sta-
tions, said Mr. Adair, was a good 
indication of the future of this art. 
The Schmidt optical system as 

used in  the RCA  home televi-

SO 

sion  receiver  which  has  been 
demonstrated (see the April issue 
of Electronic Industries) was de-
scribed by Dr. I. G. Maloff of the 
Advanced Development Department 
of  RCA.  An  optical  projection 
system  using  a Schmidt  mir-
ror was demonstrated in which 
a  test  pattern  was  used  to 
show the uniformity of focus and 
overall  resolution  of  the  sys-
tem.  The  advantages  of  the 
Schmidt optical system were de-
scribed as (1) high light gathering 
power; (2) freedom from off-axis 
aberrations;  (3)  freedom  from 
chromatic aberration; (4) relatively 
simple component parts to the op-
tical  system;  and  (5)  probable 
economy  as compared  to other 
methods. 

Schmidt optics 

The simplicity of the Schmidt 
optical system is due to the fact 
that only the spherical aberration 
and curvature of field need be cor-
rected for by the addition of an-
other lens. This lens is made very 
weak in power, and in this way 
introduces extremely small aber-
rations of its own.  The lens is 
asymmetrical and because of its 
complex  surface  is more  easily 
molded from plastics than ground 
from glass.  These molded plastic 
correcting lenses for the Schmidt 
system are Lucite, and can be 
made inexpensively. The spherical 
mirror is glass and its top surface 
aluminized. 
Dr. Maloff described the typical 

Schmidt projection system as hav-
ing a cathode ray tube about one 
third the diameter of the spherical 
mirror and a correcting lens about 
twice the diameter of the tube. The 
curvature of the tube face is half 
the radius of the curvature of the 
mirror. Typical magnifications are 
6 to 8. 

Lens systems 

The characteristics of refractive 
or lens projection systems for tele-
vision were discussed by Dr. K. 
Pestrecov of the Scientific Bureau 
of the Bausch and Lomb Optical 
company. He described the prob-
lems  of  projecting  a television 
image in a home receiver by the 

use of lens because of low bril-
liance on the fluorescent screen, 
and the wide angle of field required 
of the lens system. 
Mr. Pestrecov said that an f/1.5 

to f/.1  lens would probably be 
necessary to do an adequate job. 
He stated that he doubted if a lens 
faster than f/.1 could be made 
satisfactorily for the job. From 
data which he presented, it was 
brought out that an f/.1 lens at a 
magnification of 8 has approxi-
mately the same efficiency as the 
Schmidt system proposed for home 
receivers. The importance of the 
degree of image magnification on 
expressing the efficiency of an op-
tical system was emphasized. Un-
der certain conditions the refrac-
tive optical method of producing 
projection pictures might prove to 
be the answer particularly where 
low magnifications are involved, he 
added. 

Direct viewing 

The use of a large diameter pic-
ture tube for direct viewing of an 
image 131/2 x 18 in. was described by 
Dr. A. B. DuMont of the DuMont 
Laboratories. 
Dr.  DuMont  emphasized  that 

with a direct view tube 20 in. In 
diameter this size picture can be 
obtained on a face which is re-
latively fiat, and that the high-
light values are about 20 foot lam-
berts as compared to about 3.5 foot 
lamberts for the best projection 
television system giving the same 
size picture. The improved con-
trast range which is possible with 
a direct view tube also was em-
phasized  and  figures  which  he 
quoted gave a 35 to 17 contrast 
range in favor of the direct view 
tube. The greater angle of viewing 
was given as plus or minus 80 de-
grees for a direct view tube as com-
pared to about plus or minus 15 
degrees for a projection system. 
The lower anode voltage required 

on the 20 in. tube was also em-
phasized. The 20 in. tube which 
has been demonstrated by DuMont 
Laboratories  operates  at  15,000 
volts, whereas the projection tubes 
of the 4 and 5 in. variety are op-
erating between 28 and 30 kv. 
Longer life was forecast by Dr. Du-
Mont for the large size tube, figures 
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given being for over 1,000 hours 
for these large types as contrasted 
to about 1/2 to 1/3 that amount for 
projection tubes. 
The spot size problem in the 20 

in. tube is simpler than obtaining 
the necessary small spot size in 5 
in. tubes. The spot size of course is 
one of the factors which determines 
the resolution power of the tubes. 
Another point brought out in 

favor of the direct view tube was 
the simpler focus problem in which 
the 20 in.  direct  view tube is 
focused by electrical control only. 
Projection tubes of course require 
optical adjustments of the various 
parts such as the lens or mirror 
system relative to the tube, and 
also the viewing screen as well as 
an electrical adjustment of the 
voltage. 

Color telerision 

Dr. Peter Goldmark of the Co-
lumbia Broadcasting System de-
scribed the advancement that Co-
lumbia is making towards color 
receivers. He stated that Columbia 
is working on a new transmitter 
operating at 485 megacycles with 
a 525 line full color picture, and 
expects this equipment to be in 

operation soon. A 10 mc video band 
width will be required for the pic-
ture and a 25 per cent better 
horizontal resolution is expected 
with this wider band. 

Better color 

Dr. Goldmark stated that consid-
erable improvement has been made 
in sychronizing the color disk and 
that it is noiseless in operation. 
He also stated that Columbia is de-
veloping a direct view receiver with 
a 7 in. tube and a plastic lens to 
produce an image equivalent to 
that obtainable on a 10 in. diameter 
tube. Two projection receivers are 
also being developed, he said, one 
using a Schmidt optical system, 
the other conventional lens optics. 

Further Columbia developments 
include a directional antenna for 
frequencies in the neighborhood of 
480 megacycles, complete with a 
self-contained rotating mechanism 
which is proposed to orient the ar-
ray to the best receiving direction. 
Dr. Goldmark stated that it was 
the opinion of Columbia that the 
problems of ghosts and shadows at 
480 megacycles would be approxi-
mately the same as those at 50 
megacycles and that he felt it 

would be necessary for an antenna 
array -to be directed toward the 
station which was to be received at 
any particular time. He stated that 
the directional antenna would oc-
cupy approximately the same vol-
ume as the present 50 megacycle 
double dipole double reflector array. 
In connection with a question re-

garding the development of an-
tenna  systems  for  apartment 
houses and similar multiple dwel-
lings, F. J. Bingley, Chief Televi-
sion Engineer for the Philco cor-
poration stated that at the recent 
convention of the Television Broad-
casters Association, 26 television re-
ceivers were operated from two an-
tennas mounted on top of the 
Hotel Commodore in New York 
City. One of these antennas was 
used to pick up the DuMont tele-
vision  station WABD while the 
other was used on the National 
Broadcasting  company  station 
WNBT. Two transmission lines con-
nected the antennas to booster am-
plifiers which in turn distributed 
the output through 26 transmssion 
lines, one to each of the receivers. 
Mr. Bingley cited this example as 
the probable way in which the 
apartment house problems would 
be solved. 

FEDERAL COMMUNICATIONS COMMISSION ALLOCATION ENGINEERS 

Back row, left to right: C. M. Braum, C. H. Owen, J. H. Woffard, John A. Russ, L. C. Qualntaince, E. W. Allen and V. R. Simpson.  Seated, 

left to right, C. B. Plummer, T. E. Daniels, George P. Adair (Chief Engineer), Dr. L. P. Wheeler  )Technical Service Information Chief), G. E. 
Nielsen, K. A. Norton (Army Air Forces), Howard C. Looney.  It is expecsed that allocation of the complete spectrum will be completed this month 
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M ODERN MEASURE MENT 
By T. H. JOHNSON. Chief Physicist 

Ballistic Research Laboratory 

Aberdeen Proving Grounds, Md. 

Numerous electronic devices aid ordnance design and 

permit checking ammunition at Aberdeen and in field 

• The primary concern of the artil-
leryman is to hit his target, and if 
that is accomplished, it doesn't 
matter much how fast the projec-
tile was going when it left the gun. 
On the other hand, there are many 
factors  involved  in  hitting  the 
target. These include the angle of 
the gun; the air density; the wind 
velocity; the shape, weight, and 
surface  of  the  projectile;  and 
finally, the muzzle velocity. 
If you only observe the impact 

point, all of these factors come 
into play, but if muzzle velocity is 
measured directly, a direct check 
is obtained on what is going on in-
side the gun. These factors include 
the burning of the powder, the 

friction in the bore of the gun, and 
the sealing of the bore by the ro-
tating band. If the projectiles are 
not hitting their target, a measure-
ment of the velocity determines 
whether the trouble is inside or 
outside the gun. This requirement 
for a velocity measurement applies 
not only to the proof officer on the 
proving ground but also to the 
artillery officer on the firing line. 
In the advance base, there is also 
need to check both ammunition 
lots  and  the  condition  of  the 
weapons issued for battle. 
At the proving ground, it is also 

necessary to measure velocities to 
obtain the data from which firing 
tables are constructed These tables 

Fig. 1 Top left.  Oscillograph record of signal from solenoid screen. The sharp voltage reversal 

gives an accurate reference mark.  Small vertical lines are time ;marks.  Fig. 2 Bottom left. 
Pick up screen for electrostatic chronograph. The solenoid screen is quite similar.  Fig. 3 Top 

right. Telephoto screen for field use.  This equipment can be used anywhere to check ammuni-

tion and no proving ground installation is required.  Fig. 4 Lower right. Photoelectric screen for 
small arms. Two slits, a fluorescent lamp and a photocell complete this simple installation 

  (  

Fig.  5.  Spark  photograph  of  a .50  cal. 

bullet  used  for  accurate  position  finding 

give not only the range as a func-
tion of gun elevation for the stand-
ard velocity, but they also include 
the variations in range for varia-
tions from standard of velocity, 
air density, wind, and projectile 
weight. In order to evaluate each 
of these differential effects, meas-
urements  are  required.  Another 
important  characteristic  of  a 
projectile is the drag due to air 
resistance, and this is determined 
by measurements of the change of 
velocity between two points on the 
trajectory. 
In general, velocity is not a quan-

tity that is subject to direct ob-
servation.  It is usually inferred 
from a measurement of the time 
required for the projectile to travel 
between two points at a known 
distance apart. 

v = s  t 

There are, therefore, two parts to 
the measuring device.  First, we 
must have a pair of screens at an 
accurately  determined  distance 
apart, each of which generates a 
signal at the instant the projectile 
passes through it; and second, we 
must have an accurate means of 
measuring the time interval be-
tween the two signals. 
In order to analyze the dispersion 

of the ammunition, it is necessary 
to measure velocities to about 1 ft. 
per sec. or .04 per cent. That is to 
say, a base line of 100 ft. between 
the two screens must be measured 
with an error of less than .04 ft. 
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OF PROJECTILE  SPEEDS 
(about 1/2 in.) and the time of 
flight between the two screens, 
which is about 1/24 sec., must be 
measured with an error of less 
than 1/60,000 sec. As regards know-
ing the distance, the problem is not 
so much one of obtaining a meas-
urement as it is in designing a 
screen having a position that is 
definite to within 1/2  in. In the 
measurement of time, it is clear 
that a special device is called for 

Fig.  6.  Spark  photography  stations  in 
aerodynamics  range  permit  speed  plotting 

to achieve the required accuracy. 
Several different types of screens 

have been used.  The Boulenge 
screen consists of a lattice of fine 
wires strung on a wooden frame. 
The wire is continuous and it car-
ries an electric current. When the 
projectile pierces the screen, the 
wire is broken, and the cessation 
of current in the circuit marks the 
time of passage. This screen is sub-
ject to several obvious errors. The 
screen can be bowed outwards by 
the projectile before breaking oc-
curs and in varying degree. Also, 
the broken wires may remain con-
nected through the projectile for 
an uncertain time. The error in a 
screen of this type can be several 
Inches. 

Aberdeen screen 

The Aberdeen screen consists of 
two foils or wire screens separated 
by a sheet of paper or other in-
sulator, and a potential is estab-
lished between the two screens. 
When the projectile pierces the 
screen, connection is made between 
the two sides, and a signal is gen-
erated. While more accurate than 
the Boulenge screen, this device is 
subject to some uncertainties of 
contact which may amount to an 
inch or more. Both the Aberdeen 
and Boulenge  screens have the 
further disadvantage that they dis-
turb the flight of the projectile, 
and they cannot be used if meas-
urements of range are also to be 
made. 

The solenoid screen consists of 
a coil of about 100 turns of wire, 
accurately wound on  a wooden 
frame.  The  projectile  is  fired 
through the coil at right angles to 
its  plane.  Before  loading,  the 
projectile is magnetized by placing 
it inside a solenoid through which 
a large current is passed by the 
discharge of a condenser. 
When the magnetized projectile 

is fired, the rate of change of mag-
netic flux in the solenoid screen 
induces an electromotive force in 
the coil, which varies with time in 
the manner shown by the oscillo-
gram in Fig. 1. As the projectile 
enters the coil, the flux increases, 
causing a positive emf. When the 
magnetic center of the projectile 
reaches the center of the coil, the 
rate of change of flux is zero, the 
emf swings in the opposite direc-
tion.  The  rapid  crossover  from 
+ to  occurring as the magnetic 
center  of  the  projectile  passes 
through the plane of the coil is 
used as the signal from which time 
is measured. 
The solenoid coil has the ad-

vantage that it does not interfere 
with the flight of the projectile 

and it is accurate, for although one 
does not know just where the mag-
netic center of the projectile is, 
one may be sure that it is the same 
for each successive coil. Also, it 
has been shown that the time of 
occurrence of the signal is not 
sensitive to the distance from the 
center  at  which  the  projectile 
passes through the coil. 

Electrostatic screen 

The  use  of  these  screens  is 
limited,  however,  to  projectiles 
made of magnetic steel, and it has 
not been possible to use them for 
some of the armor-piercing, high-
velocity projectiles made of light 
metal with a heavy non-magnetic 
case. 
The electrostatic screen Fig. 2 is 

useful when the solenoid screen 
fails. It consists of an insulated 
loop antenna which picks up the 
changes in potential due to the 
passage  of  an  electrostatically-
charged projectile. Projectiles are 
usually charged to a certain degree 
by air friction, but the effect can 
be intensified by deliberately spray-
ing charge onto the projectile from 

Fig. 7 Top left.  Boulengi chronograph units connected to ranges in adjoining room. Writs 
made on a falling rod at time of first and second impulse show elapsed time. Fig. 8 Bottom 
left. Aberdeen chronograph measures time by sparks through paper in an accurately revolving 
wheel. Fig. 9 Bottom right. Drum camera chronograph. Light beam falling on revolving film 
makes a trace. Oscillograph galvanometer mirror moves beam when pulsed. Fig. 10 Top right. Por-
tion of drum camera record. The vertical lines mark 1 millisecond intervals. Each turn makes a line 

Abb 
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Fig. 12.  Circuit diagram of chronoscope decade.  Using the binary counter scheme of Wynn Williams, it shows the time 
elapsed in discrete numbers by means of lighted neon lamps. Marked 1,2,4,8, their sum in each row gives correct count 

a brush discharge before it ap-
proaches the antenna. The signal 
generated in this case is propor-
tional to the field strength, and 
hence, it rises to a broad maximum 
as the projectile reaches the center 
of the antenna. However, if this 
signal is differentiated electrically, 
the resulting signal exhibits the 
cross-over  characteristic  of  the 
magnetic solenoid screen, with the 
attendant accuracy of that type of 

Fig. 11. Unit circuit of counter chronoscope. 
Circuit is stable with either tube conducting. 

Fig. 13. Portable counter chronoscope used with 
telephone screen in combat areas to check 
ammunition.  This model contains 4 decades 

4 

signal. These screens, however, have 
the limitation that they cannot be 
used with tracer ammunition since 
all electrical charges are quickly 
discharged by the burning powder 
in the base of this type of projectile. 

Photoelectric screens (Fig. 4), in 
various forms also are used. The 
telephoto screen (Fig. 3) consists of 
a photocell placed behind a slit and 
an objective lens which casts the 
image of the projectile upon the 
plane of the slit. When the image 
of the projectile silhouetted against 
the sky passes over the slit, the 
photo-electric current is reduced 
and a signal is generated. This is 
amplified and differentiated, and 
the timing is generally measured 
between the resulting positive pulses 
generated by the sharp increase of 
light at the base of the projectile. 

Time measurements 

For measurements of small arms 
projectiles in closed ranges, the 
photo-screen (Fig. 4) may consist 
of a fluorescent lamp and photo-
cell. In this case, the optical sys-
tem consists simply of two slits, 
the lamp and the photocell. For 
very accurate determinations of 
position, a spark photograph of the 
shadow of the projectile is taken. 
Where the projectile comes into the 
field of view, a signal is picked up 
on an antenna which after a suit-
able time delay, fires a spark and 
a silhouette image of the projectile 
is obtained on a photographic plate 
(Fig. 5). The same plate contains 
the shadow of a plumb line whose 
position is known with extreme ac-
curacy, and by careful measure-
ment, the exact position of the 

projectile can be determined to a 
fraction of a millimeter. Succes-
sive sparks from two or more such 
stations  also  afford signals  for 
marking the time intervals. 
Up to the end of the last war 

and even now in many ordnance 
testing establishments, the time of 
flight between screen signals was 
generally measured by the Boulenge 
chronograph (Fig. 7). In this in-
strument, the distance of free fall 
under gravity is used as the basis 
of the time measurement. This 
is expressed by the well known 
equation: 

s = 1/2 gt2 or t =  2s 
g 

The signal from the first screen 
breaks the current in a magnet, 
allowing a weight in the form of 
a long rod to fall. The second sig-
nal allows another weight to fall 
which strikes a trigger plate, caus-
ing a knife to fly out and strike 
the rod-shaped weight, which has 
generally attached to it a replace-
able strip of soft metal. The dead 
time of the instrument is deter-
mined by tripping both weights 
simultaneously.  Then: t = ti — 

2s  2s. 
=  —  - - , where both sand 

g 

s. are measured from the nick made 
by releasing the knife without trip-
ping the weights. 
Under the conditions of measure-

ment, an error of .001 in. in s cor-
responds to an error of 1/20,000 
sec. in time. The actual errors are 
somewhat greater than this, and 
an accuracy of about 10 ft. per sec. 
is the best that can be realized in 
the velocity measurement.  How-
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ever, the system has the advantage 
of simplicity, and the constant of 
gravity can be relied upon from 
day to day. 
The Aberdeen Chronograph  is 

also a simple instrument but de-
pends upon a source of 60-cycle 
power, accurately controlled as to 
frequency.  Fig. 8 shows one of 
these instruments with its small 
drum  driven  by  a synchronous 
motor.  A strip of paper thrown 
into the drum is held against the 
circumference by 'centrifugal force, 
and it is marked by sparks which 
strike through the paper from a 
sharp point adjusted to be close to 
the paper. These sparks can be 
triggered by signals from screens 
of any of the types just described. 
The paper speed is exactly 1500 
cms. per sec., and an error of 1/4 
mm.,  therefore,  corresponds  to 
1/60,000 sec., the accuracy required 
for 1 ft. per sec. accuracy in muz-
zle velocity with a 100 ft. screen 
distance. 

Drum camera 

The Drum camera Fig. 9 is an-
other  very  reliable,  but  more 
cumbersome, method of measuring 
time. Here, a photosensitive paper 
or film is attached to the outer 
surface  of  a cylindrical  drum, 
which rotates at high speed and 
at the same time, moves slowly 
along its axis to prevent over-
lapping of the record. A light beam 
reflected  from  an  oscillograph 
galvanometer mirror makes a trace 
on  the  paper,  and  deflections 
caused by the screen signals are 
recorded. 
On  the same  record, another 

galvanometer driven by a standard 
1000-cycle frequency generator pro-
duces time marks at 1 millisecond 
intervals. The timing galvanometer 
is generally arranged to deflect in 
the direction of motion of the pa-
per and with such an amplitude 
that in one direction, the light spot 
is moving across the slit at the 
same speed as the paper. Thus, dur-
ing that phase of the motion, the 
light beam is on one area of the 
paper for a relatively long time, 
and an intense bright line is pro-
duced.  A record of this type is 
shown in Fig. 10. 
A refinement of this technic con-

sists of photographing the spot of 
a cathode ray tube on the drum 
camera.  The  signals  from  the 
screen are applied to the trans-
verse deflecting plates of the CR 
tube, and time marks are made by 
deflecting the beam in the same 
direction, at 1 millisecond inter-
vals, to form short pips on the 
trace. The accuracy of such a rec-
ord is about 2 microseconds. 
During the past few years, the 

so-called electronic counter chrono-
scope (Fig. 11) has been used on 
an ever increasing scale. This de-

vice is based upon an electronic 
counting circuit first used by Wynn 
Williams in England for counting 
radio-active rays registered by a 
Geiger counter. It has the great 
advantage that the time, in units 
of ten or even one microsecond, can 
be read from its dial directly and 
without any measuring, just as you 
would read the answer from an 
adding or calculating machine. 
The complete instrument con-

sists of three parts, a crystal-con-
trolled  oscillator  which  supplies 
consecutive pulses at intervals of 
1/100,000 sec., a gate circuit which 
is opened by the signal from the 
first screen and is closed by that 
from the second screen, and a 
counter which registers the number 
of pulses which get through the 
gate while it is open. 
A pair of triodes are linked to-

gether as a trigger circuit which 
has two stable states. The left side 
may have a positive grid and the 
plate  circuit  be  conducting  a 
saturation current while the right 
side is completely cut off by a nega-
tive grid, or the circuit can be in 
the opposite state, with the right 
side conducting and the left side 
cut off. The circuit reverses from 
one state to the other wherever 
negative pulse is applied at the 
input. 

Negatire pulses 

It is important to note that nega-
tive, and not positive, pulses will 
effect the turnover. If, for exam-
ple, the left side is conducting, posi-
tive pulses applied to the right-
hand grid are short-circuited by 
the impedance of the left-hand 
plate, which is low since that tube 
is conducting. Of course, positive 
pulses applied to the left-hand grid 
do not tend to reverse the state of 
the circuit since that grid is al-
ready positive. 
A negative pulse, on the other 

hand, applied to the left-hand side 
is shunted only by the non-con-
ducting plate of the right side, and 
since this is a high impedance, it 
is not attenuated. Hence, it effects 
a reduction in the plate current on 
the left. This reduction generates 
a positive potential on the right 
grid, which turns on the plate cur-
rent on the right and this, in 
turn, generates a negative voltage 
on the left grid, which reinforces 
the original negative pulse. Simi-
larly, when the right side is con-
ducting, it again takes a negative 
pulse to bring the circuit back to 
the original state. 
Now, let us look at this circuit 

as a generator of pulses which 
might be used to actuate a second 
unit of similar design. For each 
reversal from conduction on the 
left to conduction on the right a 
positive pulse is generated at the 
output, but, as already seen these 

. 15. Film from ribboi frame camera 
ad is photograph fl girt of prciectiles. 
°chef  s shown  firad  fmm  Mrplane 

F. 14  :.c unter for aerodynamics range 
giving tine in units of .625 micrweconds 

show sbwing of bullet in its flight 

kolP11 111111111 1111 111111 01111 11 11111 

Fig. 15. Shutter and film .winding mech-
anism  of ribbon  frame camera. Slits in 
turning drum act as focal plane shutters 

would be ineffective if applied to 
another similar circuit. On the op-
posite reversal, negative pulses are 
generated. Thus, only half as many 

((ontinued on page 170) 
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PHONOGRAPH DYNA MICS 

• Phonograph records for enter-
tainment purposes are principally 
made by cutting a spiral groove on 
a disk of suitable material. The tip 
of the cutting stylus is made to 
vibrate in  accordance with the 
speech or music signals, causing a 
modulation of the spiral groove. 
This modulation  may be either 
lateral, in which the cutting stylus 
vibrates along a radius of the disk, 
or vertical, wherein the depth of 

By W. S. BACHMAN, Engineer 
General Electric Receiver Division, Bridgeport, Conn. 

Groove  spacing  restricts amplitude of reproduction 

while cutter, stylus shape, and mechanical Q limit fidelity 

penetration of the cutting stylus 
into the disk is varied. 
To produce copies of the original 

recording, it is usual to plate the 
cut disk after making its surface 
electrically conductive by sputter-
ing or silvering. This results in a 
metal negative which may be used 
as a stamper or may be used to 
produce a mother from which other 
stampers are made. Since the sput-
tered or silvered surface is too soft 

Fig. 3 (Leftl —Illustrating the reduction in the included angle of the cut groove at 
the velocity peaks.  Fig. 4 (Right) —Sharp change of direction of the reproducing 
stylus when the radius of curvature of the groove is equal to the effective stylus tip radius 

TRACED WAVE 

86 

to serve for many pressings, it is 
also necessary to "front plate" the 
stamper with some hard metal, 
such as chrome or nickel. This 
extra layer of metal on the working 
surface and the subsequent wear of 
that surface have much to do with 
the choice of shape for a repro-
ducing stylus. 
As in other communications sys-

tems, the amplitude of a phono-
graph reproducer is limited and 
depends on the spacing between 
adjacent grooves. This is clearly so 
if lateral recording is considered, 
and it may be shown that vertical 
recording suffers from the same 
limitation. 
Fig. 1 is a comparison between a 

lateral and vertical recording sys-
tem.  This assumes a 90 deg. in-
cluded angle on the face of the 
cutting  stylus.  Using  the  same 
average penetration it is seen that 
both  require  the  same  groove 
spacing to accommodate the same 
depth of modulation without inter-
ference. Of course, if the included 
angle of the cutting stylus face 
were reduced, vertical recording 
would have the advantage of more 
grooves per inch, but it is clear 
that the amplitude is limited both 
by the groove spacing and the 
average depth of penetration, the 
former being the limiting factor in 
an economical system. 
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Since lateral recording is used in 
all present day commercial pressings 
for home use, this discussion will 
be concerned with that method, al-
though most of the considerations 
apply as well to vertical recording. 
The cutting stylus commonly used 
has the shape shown in Fig. 2. At 
low frequencies the limitation on 
the amplitude of cut is the adjacent 
modulated groove. Assuming .006 
in. groove width at the surface of 
the record and .010 in. groove 
spacing, a peak displacement of 
.002 in. would be permissible with-
out interference between adjacent 
grooves. 

Lateral velocity limit 

As the frequency increases, an-
other limitation is imposed which 
is a function of the peak lateral 
velocity of the stylus with respect 
to the groove velocity. When these 
two are equal, the angle between 
the recorded wave and the un-
modulated groove is 45 deg. as 
shown in Fig. 3. 
Now reference to Fig. 2 reveals 

that there is an angle of 45 deg. 
between the front face of the cut-
ter and the trailing faces, and also 
45 deg. between the front face and 
the tangent to the groove being 
cut. Thus, at this critical value of 
stylus to groove velocity ratio, the 
slope of the recorded wave is paral-
lel to the trailing face. Any in-
crease in lateral velocity will cause 
interference between the trailing 
edge of the cutting stylus and the 
cut groove. The angle between the 
trailing face of the cutting stylus 
and the tangent to the unmodu-
lated groove is called the clearance 
angle. In this case it is 45 deg. 
with no modulation, and 0 deg. 
when the lateral velocity equals the 
groove velocity. 
Assuming that a sinusoidal wave 

having a peak displacement of 
.002 in. is recorded, the displace-
ment x at any time is, 

x = .002 sin wt 

the lateral velocity 

V  is, 

dx 
V = — = .002 w cos wt 

dt 
Assuming also that the minimum 
usable record radius is 2 in., and 
the speed of rotation is 78 rpm the 
groove velocity is 

2r X 2 X 78 
VG —  = 16.4 in./sec. 

60 

This may be equated to the peak 
permissible lateral velocity (.002w) 

.002w = 16. 4 

16.4 
w = —  = 8180 
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Fig. 5—Plot of groove displacement, curve $1; its first derivative, peak velocity, curve $2; 
program level about 10 db lower, curve $3; the second derivative, peak acceleration curve $4; 
also shown are the limih on acceleration imposed by .the effective radius of the stylus tip 

w  8180 
f = — = —  = 1300 cycles/sec. 

27r  21-

Thus it is seen that the peak dis-
placement of .002 in. cannot be 
maintained above 1300 cycles/sec. 
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Fig. 6 —Mechanical system representing the needle  'force', tfe tone arm  mass , and 

the suspension  spring  between them.  Stiffness of suspension is limited by allowable 

contact pressure.  Fig. 7 —Electrical analogy to system of Fig. 6.  Damping applied across 

the spring would be represented by  resistance in series with the capacitor in Fig. 7 

for this value of groove velocity 
and a 45-deg. clearance angle. 
If the reproducing stylus is a ball 

tip, as is usually the case when 
new, it will have vertical as well 
as lateral movement imparted to it 
because of "pinch effect," the re-
duction of the width of the groove 
when it is at an angle to the zero 
axis. This effect* is illustrated in 
Fig. 3. The amount of vertical 
movement may be shown to be pro-
portional to the tip radius of the 
reproducer, and the fundamental 
frequency of the vertical movement 
is twice that of the recorded wave. 
Another serious limitation, which 

is a function of the stylus tip radius 
at the points of contact, is the 
radius of curvature of the recorded 
wave also shown in Fig. 3. This 
minimum radius is that of the re-
corded wave at its displacement 
peak, and may be shown .to be 
equal to 

Vg2 
R —    (1) 

Xw2 

where Vg is the groove speed, X is 
the peak displacement of the wave, 
and w = 27r. 
If the radius of the ball stylus tip 

is equal to or greater than the 
radius of curvature of the recorded 
wave, a discontinuity in the traced 
wave results as illustrated roughly 
by Fig. 4. 

Of course, the distortion increases 
as this condition is approached, 
and it rises very rapidly above this 
point. 
If we assume a .003 in. stylus tip 

radius, a very generally used value, 
running in a 90-deg. unmodulated 
groove, the effective radius in the 
plane of contact with the groove 
will be 

r = 
.003 in. 

= .00212 in. 

V 2 

Suppose  that  we  calculate  the 
smallest radius of curvature of the 
wave limited by the clearance angle 
as described above and which has 
a maximum displacement .002 in. 

* Distortion in Tracing Phonograph Records, 
Pierce and Hunt 

Journal Acous. Soc. Amer.  10,  14  119381 
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at 1300 cycles per sec. 

16.42 
R =  = .00201 in. 

.002  (2r 1300) 2 

This shows that the radius of 
curvature is actually smaller than 
the effective tip radius, indicating 
that the recorded velocity is higher 
than may be tolerated when the tip 
radius factor is considered. Since 

V = X wcos wt, 

the acceleration 

dv 
a = — = X w2 sin wt 

dt 

Examination of the equation 

Vg2 

Xw2 

shows that the denominator Xw is 
equal to the peak acceleration of 
the recorded wave, and therefore, 
for a given groove velocity, if the 
radius of curvature is to be held 
greater than the radius of the 
stylus tip, the peak acceleration 
must be kept below 

Vg2 
a := —  

r 

For a .003 in. tip radius at 4 in. 
diameter on a 78 rpm record this 
acceleration becomes 

16.42 
  — 128 \ 103 in./sec.2 
.00212 

= 322 \ 102 cm./sec.2 
or 328 g 

Where g = acceleration of gravity, 
980 cm./sec.2 

To  summarize  we  find  three 
limitations on the depth of modu-
lation: 
I. The amplitude is limited by the 
pitch of the grooves. 

2. The velocity, for a given rota-
tional speed and mean groove 
diameter, is limited by the clear-
ance angle of the cutting stylus. 

3. The acceleration is limited, for 
a given groove speed, by the 
tracing stylus diameter at its 
points  of  contact  with  the 
groove. 

Since the signal to noise ratio in-

creases as the depth of modulation 
is raised, it is only natural that the 
ceilings indicated above are closely 
approached and often exceeded in 
cutting records. 

Recording characterist ics 

The  National Association  of 
Broadcasters has set up tentative 
standards for recordings for radio 
broadcasting, and since many mod-
ern recordings are made to them, 
or nearly so, it is of interest to ex-
amine them in the light of the 
limitations analyzed above. 
The two curves 2 and 3 in Fig. 5 

are based on the recommended 
standards of the National Associa-
tion of Broadcasters Recording and 
Reproducing Standards Committee. 
The lower one corresponds to "pro-
gram level" which is equivalent to 
a lateral velocity of 5 cm/sec at 
1000 cycles. The upper one corre-
sponds to the contemplated pro-
gram peaks which, experience has 
shown, run about 10 db (approxi-
mately 3 to 1) above the sine wave 
load handling capacity of the sys-
tem. These curves all show the 
maximum sine wave values. 
Curve 1 shows the peak displace-

ment from the unmodulated groove 
position.  It is seen that this is 
about .00266 in. at the lower fre-
quencies, somewhat greater than 
the value discussed previously for 
.010 in. groove spacing. This is rea-
sonable, for the probability of op-
posite peaks on alternate grooves 
occurring at the same radial posi-
tion is not very great. 
This displacement is maintained 

up to 500 cycles.  From 500 to 
1580 cycles the displacement drops 
linearly with frequency. From 1580 
cycles upward the displacement is 
held constant.  It should be men-
tioned that the actual characteris-
tic  does  not  have  the  sudden 
changes in slope indicated on these 
curves, but is smooth as indicated 
by the dashed line. The sharp 
cornered curves are plots of the 
asymptotes of the actual charac-
teristic, since it is much easier to 
indicate the crossover points in this 
way.  It should also be noted that 
a rise in displacement at the low 
frequency end, recommended by 
NAB, has been omitted for sim-
plicity. 

Curve 2 is the first derivative of 
curve 1. Since the velocity is the 

dx 
rate of change of displacement — 

dt 
this then is a plot of the velocity 
of the recorded wave. A line indi-
cating the groove speed of a 78 rpm 
record at a radius of 2 in. is also 
indicated, and curve 2 reaches this 
value at 3000 cycles. Of course, at 
the outside of a 12 in. record, curve 
2 would cross at 8700 cycles. Thus 
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the bearing of groove speed on the 
allowable recording level is illus-
trated.  Fortunately,  the proba-
bility of difficulty from this source 
is not very great, for the distribu-
tion of energy in speech and music 
is such that the recording velocity 
on program material levels off very 
nearly along the dashed extension 
of curve 2. 
The acceleration of the recorded 

wave is indicated in curve 4, 

dv  d2x 
a = — = —  

dt  dt2 
which is the  derivative of the 
velocity characteristic. The magni-
tude of these accelerations is in-
deed startling, and for comparison 
the scale is indicated also in terms 
of the number of times g (the ac-
celeration of gravity) each value 
represents. 

In the foregoing analysis it was 
shown that the minimum radius of 
curvature of the recorded wave is 
proportional to the square of the 
groove velocity and inversely pro-
portional to the acceleration. Thus, 
for a given radius of contact with 
the groove and groove speed, it is 
possible to find the allowable ac-
celeration. 

Vg2 
Maximum acceleration — Xw2 = - -

r 

Several values are indicated for 
various tip radii in a 90 deg. groove, 
and the range from inside to out-
side of the record. Here it is seen 
that, at the inside of the record, 
frequencies as low as 2000 cycles 
are subjected to serious distortion 
when traced with, say, a .003 in. 
tip radius stylus. The dotted line 
shows the maximum allowable ac-

celeration for a .003 in. tip radius 
stylus at 4 in. groove diameter run-
ning at 78 rpm. Some relief might 
be had by using a smaller tip 
radius, but this causes other dif-
ficulties. 

Groore wear 

As mentioned in the introduction, 
the front plating of the stamper, 
and the wear it suffers in produc-
tion causes an increase in the 
radius of the bottom of the groove 
on the pressed record. If the stylus 
radius is smaller than that of the 
groove, it will be intermittently 
driven by one side or the other, and 
will give an unnecessarily high 
"scratch" level in the reproduction. 
Although .003 in. radius is too small 
for some commercial pressings, it 

'Continued on page 124) 

(APT, ICED  ENEM Y RADIO  LQUIP MENT 

Above  left  Japanese Walkie-talkie with a frequency range of 2.5 -4.5 mc powered by a 1.5, 135 volt battery.  Set is comparable to our 
model SCR 194.  iRight  i German man pack receiver, intercept and moritoring type covers four bands 100 to 6670 kc, and is used with pack 
transmitter in forward echelon. Below i lefU German emergency transmitter for sea rescue, prototype of our BC-778. Note antenna reel, lead in, 

ground wire and crank.  Itsghti  German Handie-talkie compared with our SCR 585 at right. The one foot ruler shows the relative size. 
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MEASUR EM ENT TECHNIC 

By HOWARD D. EVANS 
Electronic Industries, Washington Bureau 

Methods and equipment that will be used by FCC and in-

dustry engineers in determining FM and tele interference 

• In an effort to determine the 
amount of interference that will be 
encountered in future FM broad-
casting on  new allocations, the 
Federal Communications Commis-
sion in June launched a three 
months' program to monitor a se-
lected group of broadcasting sta-
tions for interference from ground 
radiation, shadows, sporadic E and 
tropospheric effects. 
The program being conducted at 

the present time by the govern-
ment technical experts in conjunc-
tion with industry  engineers is 

based on the broadcasting of pres-
ent stations and new stations that 
are expected to start operating 
within the next thirty days.  The 
system also uses some emissions 
from stationary radar stations. 
For the most part, the system 

covers the eastern states, but lines 
have been extended as far west as 
Nebraska and into the southern 
region; however, the focal point 
at the present time is New York 
city. 
The monitoring program is de-

signed to determine which of three 

Map showing location of the monitoring and measuring stations (marked it) set up by FCC for 
tests to determine interference at various frequencies. Transmitters (marked Ti are in the East 

C American Map Co., Inc. No. 10682 
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alternative allocations in the 44-
108 mc region will best serve the 
public.  The plan will attempt to 
cover the entire field with some 
tests (mobile) being conducted on 
small local stations.  George P. 
Adair, chief engineer for FCC, late 
in May enlisted the aid of twenty-
five radio engineers who formed a 
sub-committee to direct the actual 
recording monitoring in the pro-
gram. 

Recording sites 

The following list shows the re-
cording sites that are being used 
by the Federal  Communications 
Commission, and the stations or 
transmitters that will be the object 
of the monitoring program: 

Recorder Site 

WGTR 
Princeton, N.J.  — 
Philadelphia . — 
Laurel   44.3 
Roanoke   44.3 
Atlanta   44.3 
Montgomery    44.3 
Detroit    44.3 
Allegan    44.3 
Iowa City   44.3 
Grand Island  . 44.3 

Transmitters 
Paxton  New York City 

W2 
RADAR XMN 
—  42.8  83.75 
—  42.8  83.75 
—  42.8  83.75 

—  83.75 
—  83.75 
—  83.75 

101  —  83.75 
101  —  83.75 
101  —  83.75 
101  —  83.75 

WARD RADAR 
105 
105 
105 
105 
105 
105 

The Radar frequencies are ap-
proximate, as no frequencies can 
be selected until more definite in-
formation is available on the units. 
Inasmuch as the directivity of an-
tennas is comparable to FM broad-
cast antennas, the units are being 
used without modifications, except 
that terrain at the transmitter sites 
sometimes makes it advisable to 
increase the antenna height above 
normal. 
One unit has been placed at Al-

pine, N. J., near W2XMN, and di-
rected along the southwestern line 
of recorders. The antenna furnished 
with the unit has been placed be-
tween crossarms of the W2XMN 
tower.  The second unit has been 
placed at Paxton (Mass.) and di-
rected along the western line of 
recorders.  The lowest frequency 
station for recording Sporadic E 
is at Paxton, 44.3 mc, so that the 
results of the survey may be co-
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In this chart, showing FCC's three Alternatives for the 44-108 mc portion of the radio spectrum, AM stands for Amateur; F, Fac-
simile; Ed FM, Educational FM; T, Television; N, non-governmental fixed and mobile stations. Additional chart appears on page 73 

IC.11110 INDUSTRY  UNITES  ON  ALLOCATION  ALTERNATIVE  NO.  I 

FCC's proposal of three alternate allocation plans for FM and Television, with the prospect that engineer-

ing tests and studies may delay action until late in 1945, imperiling the whole postwar start of FM and video, 

has brought about a united front in the radio industry, urging immediate FCC authorization of Alternative No. 

1.  The FM and television broadcasting groups (FMBI and TBA) initiated the move to get immediate action 

on No. 1 as the best compromise. RTPB meetings supported this position. The independent pioneer FM manu-

facturers petitioned FCC for prompt authorization. a,id RMA members were discussing similar action. 

As the result of this united industry demand for immediate approval of Alternate 1, it is learned that 

FCC may consider ratification of the No. 1 arrangement early in July. 

ordinated with previous measure-
ments. 
For continuous tropospheric 

measurements, W2XMN at Alpine 
has been chosen, because path dis-
tances more nearly coincident with 
WABD are required for comparable 
results. For this purpose the orig-
inal antenna array at W2XMN will 
be  satisfactory.  This  may  be 
changed if the engineering com-
mittee  determines  that  Alpine 
rather than Schenectady represents 
better terrain for making a com-
parative coverage survey. 
The question of comparative cov-

erage on three frequencies has been 
brought up several times, but the 
general opinion of engineers in-
volved was that the present con-
cern is with tropospheric and spo-
radic E propagation effects. Hence 
no extensive coverage survey for 
the  evaluation  of  comparative 
shadow effects and ground wave 
attenuation over various types of 
terrain is now being made.  The 
FCC advises that it is the inten-
tion of the commission that such a 
survey be made, and feels that 
Schenectady is the proper place for 
it. This location provides the sim-
plest solution, since but one addi-
tional transmitter and antenna are 
required, for which modified radar 
units can be used.  Other possible 
locations having FM transmitters 
in the 40-50 and 72-84 mc ranges 
are New York city and Philadel-
phia, but it is doubtful that sta-

tions reasonably near and with 
antennas comparable in height to 
the present antennas can be found 
to which the radar equipment can 
be adapted for furnishing the third 
frequency, as is the case at Sche-
nectady. 
The New York and Philadelphia 

stations have the further disad-
vantage that higher noise levels 
may obscure the signals throughout 

a large percentage of the area, par-
ticularly for the highest frequency, 
where a lower power is available. 
Extensive mobile and fixed location 
measurements are being made by 
commission engineers over a period 
of several weeks at the selected 
locations. 
In addition to the above coverage 

survey the industry has agreed to 
continuous comparative measure-

Block diagram showing the nature of the equipment being used in monitoring-measurement tests 
by FCC and industry engineers. For complete list of the instruments being used see text of article 
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FCC styles this fo m an Occurrence Sheet, five being required for a complete record of five dif 
ferent levels. C-aracter at propagation interference will be entered and charts currently analyzed 

ments on two or more frequencies 
at other locations.  All frequencies 
are being measured at the same lo-
cations and distances  from the 
transmitter so that the highest fre-
quency will be above the noise level 
at all times but stations will be 
far enough apart so that fading 
will occur at all frequencies.  Re-
cording equipment at these sites 
will be set up and during certain 
periods as agreed, recordings and 
analyses of each will be taken. 
Equipment at each of the record-

ing sites that were listed above 
and at any other sites that have 
been chosen  for continuous re-
cording is as follows: 
Hallicrafters S27 receiver or equal-
1 per frequency 

RF converter, sensitivity of 1 or or 
better, 40-50 mc output-1 per 
frequency above 48 mc 

Esterline - Angus graphic recorder 
or equal-1 per frequency 

Raytheon voltage regulator or equal 
—125 watts 

Ferris 18C signal generator or equal 
—1 per frequency 

Frequency indicator for accurate 
tuning in the absence of signals 
—(GR 620AR or Hallicrafters HT7 
and receiver for W WV) -1 per 
frequency 

Halfwave  doublet  antenna  and 
lead-in-1 per frequency. 
Antennas are erected at a height 

of thirty feet or as near there as 
practical, since it is not possible to 
correct for height for waves arriv-

ing at various vertical angles.  A 
separate half-wave doublet is be-
ing used for each frequency, erect-
ed broadside to the transmitter and 
so as to have as little effect as pos-
sible on the other antennas.  An-
tennas supported end to end are 
found to be satisfactory for the 
western  line  of  recorders  even 
though the 83.75 mc antenna will 
not be exactly broadside to WABD. 
Lead-ins are coaxial cable, either 

beaded or solid polystyrene, or of 
twisted pair if coaxial is not avail-
able.  Open wire lines and rubber 
insulated coaxial are not being 
used. 

Calibration method 

The ratio of field strength to re-
corder input is obtained for each 
recorder by setting up a constant 
field at or near the desired fre-
quency  by  a small  transmitter 
placed as far as practical  from 
the antenna in the direction of the 
station to be recorded, noting the 
input microvolts indicated by the 
recorder,  removing  the  recorder 
antenna and substituting the an-
tenna of a field strength meter in 
its place, measuring the field at 
that point, replacing the recorder 
antenna and rechecking the re-
corder indication for constancy of 
field.  The ratio thus obtained for 
each recorder will remain essential-
ly constant throughout the period 
of recording and does not need re-
checking unless changes are made 
in the antenna or lead-in. 
Calibration of recorder input vs. 

graphic meter indication has been 
made at sufficiently frequent inter-
vals so that the microvolts indi-
cated at any level on the chart 
will be within five per cent of the 
indication for the previous calibra-
tion.  The meter indication will be 
logarithmic and calibration is made 
in steps of 1, 2, 5, 10, 20, 50, etc., Av 
throughout the range of the re-
corder.  Each calibration is dated 
and marked with the ratio used for 
converting recorder input micro-
volts to field strengths in micro-
volts per meter. 
The recorders are operated on 

CST (mean solar time for the 90th 
meridian:  i.e.,  CWT  minus one 
hour, EWT minus two hours) which 
is standard for all FCC projects. 
Recorders are being operated at the 
speed of three-fourths inch per 
hour, unless the signal variation is 
so rapid that record analysis is 
made too difficult.  The recorders 
are monitored continuously so that 
any indication can be identified 
and marked on the record, and so 
that the recorder sensitivity can be 

General view of one corner of one of the FCC 
monitoring  stations showing  arrangement of 
equipment used in monitoring and measuring 
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These charts, previously made during FCC's eostinuous monitoring program, show 

the kind of records that are used in drterminirg the nature of interference 

decreased if the signal intensity 
becomes too high for the normal 
recorder range. In this case the rf 
attenuator is left in its new posi-
tion until the period of high signal 
strength is over and the recorder 
then calibrated with the attenuator 
in this position.  The period cov-
ered by the special calibration is 
marked on the chart.  The record 
rolls are to be marked at the be-
ginning and the end with the re-
cording with station call letters and 
frequency, and the date. 
First tests that were conducted 

by the FCC showed that interfer-
ence  from  automobile  ignition 
showed up very clearly on the 
charts and that this possibly had 
much to do with interference prob-
lems that have been noticed in 
the past. 
For this test, most of the FM 

stations involved have been asked 
to operate on an eighteen-hour 
daily schedule and to continue this 
schedule until the FCC has had 
sufficient time to conduct the cov-
erage survey.  In some cases audio 
recordings will be made, but this 
will only be at various intervals 
and will not be classified or held 

Continued on page 194) 
Another view of some of the monitoring-meas-
uring equipment.  Program does not include 
audio recordings, though some will be made 
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CO MPUTING DOUBLE - STUB 
By ROBERT C. PAINE 
Production Test Engineer 

Boonton, N. J. 

The chart permits ready evaluation of stub lengths 

in double-stub impedance testing of transmission lines 

• There  are  many  methods  of 
matching the impedance of trans-
mission lines to their loads for the 
elimination of standing waves and 
maximum energy transfer, each of 
which has its characteristic advan-
tages.  A common method uses 
short sections of line of "stubs" 
connected across the line as react-
ance correcting elements.  These 
stubs, consisting of short sections 
of transmission line, are assumed 
to be pure reactance, a reasonably 
accurate  assumption,  since  the 
losses generally are very low. They 
can be open or short-circuited at 
the end opposite the transmission 
line connection.  A short-circuited 
stub is usually more desirable as it 
is less subject to radiation and is 
more easily adjusted whenever re-
adjustment may be necessary. 
The use of a single stub requires 

that the impedance of the load be 
known if connection of the stub iA 
to be made at a definite point on 
the line.1 However, by using two 
stubs connected at a definite in-
terval apart, it is possible to adjust 
the line to match a load of un-

known impedance without having 
to change stub positions.  This is 
especially advantageous with con-
centric lines where the load imped-
ance may not be definitely known 
in advance and it is impractical to 
change the position of stub con-
nections. 

Description of chart 

The calculation of double stubs 
is simplified by the use of the chart 
shown in Fig. 1.  This chart is 
based on the properties of lines 
which, when terminated by other 
than their own characteristic im-
pedance  or  admittance,  exhibit 
standing waves of voltage and cur-
rent.  The apparent input imped-
ance of such a line varies in a 
cyclic manner according to its load 
and the length, in wavelengths at 
any given frequency, from the load 
to input terminals. 
In this chart the ratios of maxi-

mum to minimum voltage (or cur-
rent) of standing waves have been 
designated as Q and shown by the 
concentric circles. Each circle rep-

Fig.  3—To  use  the 
Chart shown in Fig.}, 
the  indicator  is set 
for any desired line 
angle  between  stubs 
where it may be con-
veniently cla mped 
with a paper clip.  It 
is then pivoted about 
the center to find a 
common Q circle on 
which it intersects 
two  G  circles,  one 
equal to the conduct-
ance of the load and 
one equal to the con-
d uc tance of the 
trans mission  line 
considered  as  unity 

resents impedance or admittance at 
points spaced along a given line in 
degrees of wavelength, as indicated 
by the radial lines, a half wave-
length being equal to 180 deg. Im-
pedance, Z, or the corresponding 
admittance, Y, at any point is 
shown by the component parts of 
resistance, R, and reactance, J.-. jX, 
or conductance, G, and suscept-
ance, ± jB. The circles whose cen-
ters lie along the center line of the 
chart are loci of constant R or G 
and the arcs whose centers lie 
along an imaginary vertical axis to 
the right are loci of constant X 
or B. 
The characteristic impedance of 

the line is assumed to be without 
reactance and to have unit value. 
The chart then shows impedance 
at any point in terms of this unit 
value; that is, actual impedance 
equals (R ±-. jX) times Z., the ac-
tual line impedance, and actual ad-
mittance equals (G -T- jB) times Y., 
the actual line admittance. 
As an example of the reading of 

this chart, consider a line termi-
nated by Zr., a pure resistance load 
such that Zr./Z0 =  (R  jX)  = 
4 + j0. This point is spotted in on 
the chart at R = 4, X = 0, which 
falls on the Q = 4 circle at 0 deg. 
This is a point of maximum imped-
ance (as well as maximum voltage) 
on the line. 
As the line increases in length 

from 0 deg., its input admittance 

Fig. 2 (Belo w —Schematic showing the theory 
of matching a load to a transmission line with 
two reactive stubs. These stubs are connected 
at fixed points on the line and can be adjust-
ed as necessary to match an unknown load 
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maximum impedance of 4Z,, again 
at 180 deg. or at 1/2  wavelength. In 
the same manner, if we consider 
the equivalent admittance of this 
same line, it starts at Y/Y. = .25 + 
JO or Y = .25Z„ at the 90 deg. point, 
passes through positive susceptance 
values to Y/Y. = 4 + j() at the 180 
deg. point or at V4 wavelength, and 
then through negative susceptance 
to reach .25Z., again at the 90 deg. 
point or 1/2 wavelength. 

In this example the load imped-
ance is a pure resistance. If it is a 
complex impedance it is spotted on 
the chart at the intersection of the 
appropriate R and X arcs. The cor-
responding angular position then 
represents the load terminal of the 
line and the Q circle on which it 
falls represents the standing wave 
ratio for such a load.  The imped-
ance at any point is found as be-
fore by following around the Q 
circle the required distance in de-
grees.  The admittance value cor-
responding to a given impedance 
always appears 90 deg. away.  In-
cidentally, the chart can be used 
thus to convert any impedance 
value to its corresponding admit-
tance value. 

Line matching 

Fig. 2 illustrates the principle of 
line matching with double stubs. 
The length, 8., of the stub, S, at 
the load end is so chosen that its 
susceptance, B., changes the net 
admittance of the load end, Y, 
sufficiently for it to be seen at the 
distance, it., as having a conduct-
ance, Gr, equal to the line conduct-
ance. At this point a susceptance, 
Br, is also seen, but this is neutral-
ized by a stub, F, of the same ab-
solute value of susceptance, Br, but 
of opposite sign.  If the required 
stub is to have a negative, or in-
ductile, susceptance it can be a 
shorted stub of less than 1/4 wave-
length, or an open stub of between 
1/4  and 1/2 wavelength.  If the sus-
ceptance is required to be positive, 
or capacitive, the stub can be an 
open one of less than 1/4 wave-
length, or a shorted one of between 
1/4  and 1/2  wavelength.  Shorted 
stubs only have been shown in 
Fig. 2. 

The susceptance of the required 
stubs can be found on the chart 
with the aid of the angle measur-
ing indicator as shown in Fig. 3. 
This figure illustrates a problem 
in which the load Y. has an ad-
mittance of Yr./Y. = 1.2 + j 1, to be 
matched to the line admittance of 
Yo/Y. = 1 ± JO by two stubs sep-
arated by a distance of qt. = 45 deg. 
This angle is, of course, equal to 
360 deg. times the linear distance 
between stubs divided by the length 
of one wave. 

96 

The indicator arms are set for 
the required line angle of 45 deg. 
by the degree markings on the 
outer circle.  It is then rotated 
clockwise until the forward, or F, 
arm intersects the G = 1 circle in 
such a manner that the second, or 
S, arm intersects the G = 1.2 circle 
on the same Q circle-in this case 
on the Q = 5 circle.  The S arm 
also intersects the B + 2 arc on the 
Q = 5 circle, showing that the S 
stub must change the susceptance 
at the load to this value. Then the 
susceptance of the S stub must 
equal + 2 - (+ 1) or + 1, and the 
net  admittance  at  the  load  is 
Y. = (1.2 + j2)Y,,. At a distance of 
45 deg. this is seen as 

= (1 - j1.8)Y.. 

The susceptance of -1.8 at this 
point can be neutralized then by a 
susceptance of + 1.8, which pro-
duces a correct matching of admit-
tances at this point and no stand-
ing waves appear between here and 
the generator. 

The length of the required stubs 
can be computed from the formula, 
B. = cot8 and B.,,, = taro, Bo; and 
B,.,, being the susceptance of the 
shorted and open stubs, respective-
ly, in terms of unit admittance 
and  the wavelength of the stub 
in degrees. The wavelength of the 
required stubs can also be com-
puted from the chart.  If shorted 
stubs are to be used, they start with 
a susceptance of x at the extreme 
end, or at 0 deg. on the outer 
(Q =  ) circle. Following this cir-
cle in a clockwise direction, it is 
seen that B = +1 falls at 135 deg., 
thus the S stub in the above ex-
ample should have a wavelength of 
135 deg. It is found that B = +1.8 
falls at 151 deg., which is the re-
quired length of the F stub. Jf open 
stubs are to be used, they start, with 
a susceptance of 0 at 90 deg. on the 
outer circle of the chart. For open 
stubs, S should be 135 deg. - 90 
deg., or 45 deg., and F, 151 deg. - 
90 deg., or 61 deg. in wavelength. 
These calculations are, of course, 
based on stubs having the same 
characteristic  impedance  as  the 
given transmission line. 

The actual length of the stubs 
in linear measurements depends on 
the velocity of waves on the given 
transmission line; this is nearly 
3 X 10 meters per second for air 
spaced lines, but considerably less 
for lines having solid dielectrics. 
Wavelength of a stub = V/f, V be-
ing the velocity of the wave along 
the particular type of line, and f, 
the frequency in cycles.  For ex-
ample, a 135 deg. stub at 50 mc, for 
a line having a velocity of 95 per 
cent nf the velocity in free soace, 
would have a length of 135/360-

(95%3X10750x1011) = 2.14 meters. 
In some cases two alternative so-

lutions may appear on the chart, 
for example, consider a load Z.. = 
(75.5 + j69) ohms to be matched to 
a line of Z. = 70 ohms. This load 
value given in impedance terms can 
be converted to admittance by aid 
of the chart as has been mentioned 
before. It appears on the chart as 
(75.5 + j69)/70 or 1.08 + j.99 and is 
spotted on the Q = 2.5 circle at 150 
deg.,  the  equivalent  admittance 
falls 90 deg. away at 150 deg. - 90 
deg., or 60 deg. on the same Q circle 
where Y,./Y0 = .5 -j.47. This load 
is to be matched to the line by 
double stubs, S at the load, and F 
at 60 deg. away. 

Alternative solutions 

By rotating the indicator, two 
possible solutions appear on the 
chart.  The first pair of values lie 
along the Q= 2 circle; Y,/Y,. = 
(G - jB) = .5 - j.07 at 85 deg. and 
Y1/Y  = 1 + j.7 at 145 deg.  For 
this solution the stub, S, must have 
a susceptance of -.07 - (-.47) = 
+ j.40, or a length of 111.5 deg. for 
a shorted stub, and stub, F, a sus-
ceptance of -7, or a length of 55 
deg. for a shorted stub.  A second 
pair of values give an alternative 
solution along the Q= 5.3 circle 
where Y.'/Y. = .5 + j1.22 at 143 
deg. and YV/Y. = 1 - j1.85 at 23 
deg.  Then stub S' must have a 
susceptance of + j1.69 and stub F', 
a susceptance of + j1.85. 
The examples have shown the S 

stub connected at the load; how-
ever, it can be connected at any 
point. To illustrate, take two stubs 
connected at points 25 deg. and 70 
deg. from the load required to 
match a load of Y../Y,, = .6 + j.8 to 
the line.  This value is found on 
the Q = 3 circle at 135 deg., but the 
stub S, being 25 deg. from the load, 
looks into the value found on the 
Q = 3 circle at 160 deg., which is 
1.52 + j1.35.  This can be consid-
ered as the net load and is the 
value to be matched to the line as 
in the previous examples. For a 45 
deg. spacing of stubs, the chart 
shows the required pair of values 
on the Q = 4.1 circle; 1.52 + j1.8 at 
160.5 deg. and 1 -j1.55 at 25.5 deg. 
The susceptance of stub S should 
then be 1.8 - 1.35, or + j.45 and 
that of stub F, + j1.55. 
The chart shown in Fig. 1 is ac-

curate enough for many purposes. 
However, for greater accuracy it 
can be reproduced to a larger scale. 
It can be redrawn by considering 
the radius of the outer (Q = 
circle as unity; then the radius of 
each Q circle equals (Q-1)/(Q+1). 
Each R or G circle has its center 
to the right of the center of Q cir-
cles at a distance of R/(R -I- 1) and 

(Continued on page 194) 
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Fig. 3. The circuit for a simple decade counter using four of the elementary scale-of-two counting pairs. This circuit takes a series of pulses 
applied to the input lead and at the end of every tenth puke delivers a single pulse to the next decade  had on to the output circuit 

PRESET INTERVAL TI MER 
The establish ment of precise interval controls for indus-

trial processes has been made possible by co mbining 

precision electronic counters with frequency standards 

• Many systems of counting have 
been devised since the beginning 
of recorded history and each an-
cient nation had its own method 
of putting down words or figures 
to denote quantity. The decimal 
system, now in use by all civilized 
nations, has simplicity and univer-
sality in adding, multiplying, sub-
tracting, division, and in the more 
complicated processes of computing 
quantities and value. 
In many scientific developments 

the problem of counting objects 
rapidly makes frequent appearance. 
Electrical counters of the magnetic 
ratchet  type  find  universal use 
where  relatively  slow  counting 
rates are to be handled, below 5 
to 10 counts per second. For total-
izing a series of equally spaced im-
pulses, a geared mechanism as in an 
electrical clock is useful, but here 
again, the trouble of getting such 
a mechanism up to speed and of 
eliminating  the coasting motion 
after shut-off, reduces the accuracy 
for most uses. Moreover, it is not 
useful in the recording of extremely 
small intervals—a few microsec-

onds up to a substantial part of 
a second. Therefore, as is usual 
when greater speed and precision 
in any test are needed, some elec-

tron tube circuit is developed for it. 
Several methods have been de-

vised, operating on distinct prin-
ciples. In one arrangement, a series 

Fig. 1. Left. Simple resistance network wherein potentials are altered as shown by enclosure of 
shunting resistor. Fig. 2. Right. Two of these networks are  -connected with control tubki 
to provide the basic binary system which delivers a single pulse for every two received. Com-
pounding these frequency division units makes possible the counting of large numbers of ° Was 
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Fig. 6. The circuit shown here is used to start and 
cycle crystal which is used as the source of pulses. 
without  introducing  transients  interfering  with 

stop the count of the cycles from a 100,000 
The control tubes start and stop these pulses 
the   y of  the   t ing  process 

of electron tubes is arranged to 
operate in succession, each tube in 
the series when operated acting to 
sensitize the next tube, so that it, 
too,  will  operate  on  the  next 
pulse. In another, the use of special 
cathode ray tubes, with a decade 
arrangement of targets is disclosed. 
Special thyratrons (or other gas 
filled tubes)  with multiple elec-
trodes operating in succession on 

receiving a series of pulses have 
been suggested. 
A still different approach uses a 

binary principle, that is: counting 
by two's. Scale-of-two counters were 
first developed for counting cosmic 
ray discharge rates, but since then 
alternate uses have been expanded 
greatly. 
After the advent of precise pulse 

counting circuits using electronic 

Fig. 4. A complete i tt  I timer using six decades of the counting circuits shown in Fig. 3, 
which permits preset intervals to be established up to a total of ten  de to the nearest five 
microseconds.  Total  count  is indicated  on  neon  lamps  shown  at  the  bottom  right 

circuits, a great many applications 
showed up for which they are 
uniquely fitted.  These  uses fall 
naturally into two main categories 
—those using pulses with accurately 
known intervals, as from a tuning 
fork or a crystal oscillator, and 
those counting irregular pulses, as 
might come from counts of traffic 
or of the random cosmic rays that 
enter a certain space. 

Preset Timing 

In the first case, the problem of 
accurate measurement of time in-
tervals is accomplished, and in the 
second, an accurate count is to-
talled up. Now comes a third ac-
complishment from the same type 
of circuit, a circuit that starts or 
stops a process after a predeter-
mined number of counts having 
fixed or random intervals. Industry 
has many problems of this nature, 
cutting off a press after some pre-
cise number of operations, such as 
34761, or cutting off a zipper after 
say 713 units have been clipped 
in. As before, the pulse intervals 
may have a definite value or may 
be random. 
A group of special binary count-

ing instruments having extreme 
speeds and precision have been 
aeveloped by the Potter Instru-
ment Company of Flushing, New 
York, having many uses in in-
dustrial measurements and process 
control as well  as in research 
projects in numerous fields. 
These circuits work on the prin-

ciple of frequency dividers. That is, 
for every two pulses applied to the 
input, one pulse is delivered into 
an output circuit. If the latter out-
put pulse is applied to a second 
device, it in turn would deliver 
one pulse for every fourth pulse 
applied to the input circuit of the 
first unit. This successive counting 
of the pulses gives a series of 2, 4, 
8, 16, 32, etc. 
Consider the resistance network 

shown in Fig. 1. Here, 200 volts 
are applied to the terminals as 
shown.  When  the  resistance 
marked R. Is open, one milliam-
pere will flow through the three 
voltage divider resistors in series, 
with the values shown. If now the 
switch is closed connecting the 
71,000  ohm  resistor  R.  to  the 
negative tap on the power supply, 
the voltages across all resistors 
change, the values of these voltage 
drops then appearing being those 
shown in parentheses. The point to 
notice is that the potential of the 
point X, with respect to the nega-
tive terminal, has dropped from 
60 volts to 25 volts. This voltage 
change is sufficient to alter the 
operating characteristics of a vacu-
um tube from normal current to 
full cut-off. 
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Next assume that two of these 
networks are set up in conjunc-
tion with two triodes both operat-
ing from the same 200-volt power 
supply and that the point X on 
each circuit is connected to the 
grid of one of the triodes in such 
a way that the 35-volt variation 
in the drop across the 60,000-ohm 
resistor is used to control the bias 
of a tube to change its plate cur-
rent from  its  normal value  to 
cut-off. 
In this actual circuit the 71,000-

ohm resistors become the internal 
plate resistances of the tubes, as 
in Fig. 2. When one triode reaches 
cut-off, the 71,000-ohm equivalent 
circuit in the other network is 
opened. Vice versa, the latter triode 
circuit functions to open up and 
close the 71,000-ohm resistance in 
the first tube circuit. 
Study will show that under these 

conditions, only one tube can op-
erate at a time, and whenever one 
tube operates, the other tube is 
shifted to cut-off. That is, these 
two conditions are represented in 
Fig. 2 by all the voltages inside of 
the parentheses or else by those 
values those outside of them. Once 
one of the tubes has operated, it 
will remain conductive until a suf-
ficiently strong pulse is applied to 
the opposite tube, whereupon it 
operates, causing the first tube to 
go to cut-off whereupon the other 
set of voltages are found. This cir-
cuit is generally known by the de-
scriptive term, "flip flop." The com-
plete connections for a typical cir-
cuit are shown in Fig. 2. 
Fig. 2 also contains an input cir-

cuit over which "operating pulses" 
are transferred and an output cir-
cuit  that  delivers  the  derived 
pulses to the next counting pair 
circuit. These input and ouput cir-

cuits  operate  from  a negative 
voltage power source with a level 
of 150 volts below the cathode value. 
Counting is effected only when 
negative pulses are applied to the 
input circuit. 
As long as any voltage is applied, 

one or another of the tubes will 
be operated, since there are only 
two possible circuit operating con-
ditions. If tube A is conducting, tube 
B is non-conducting and vice versa. 
There can be no intermediate op-
erating conditions where both tubes 
A and B are conducting that lasts 
more than an extremely short in-
terval of the order of one micro-
second or less. 

Preset at start 

It will be noted from this circuit 
that due to this symmetry, it is 
quite possible for either tube to 
become conductive when the volt-
ages are first applied. The quickest 
tube to heat will take control, pre-
venting the other from establish-
ing conduction. In counting work it 
is necessary to take care that a 
particular one of the tubes in each 
primary pair operates first. Let us 
say tube B is selected to operate 
first. 
By splitting the cathodes of all 

counting pairs into two separate 
circuits, a potential can be applied 
to one set that will insure that they 
operate first under all conditions. 
The net result is that when the 
circuit is first turned on, tube B 
in each one of the flip-flop circuits 
is conducting and stays in that 
condition until a pulse is applied 
to the input circuit, whereupon 
tube A operates. When this tube 
operates, a neon lamp in its own 
plate circuit is caused to light. 
This lamp, mounted on the front 

Fig. 5. A unit assembly of the counter whict 
may be combined with others of a similar form 
to count desired total number of operation 

panel indicates that this pair has 
operated. In Fig. 3, four pairs of 
tubes are shown complete. These 
pairs comprise  a single  decade 
counter. The complete operation of 
such a decade is as follows. When 
the power supply is first turned on, 
the A tubes in each pair are made 
conductive  by  establishing  zerc 
bias on their cathodes. The cathode 
of the alternate tube is therefore at 
cut-off or about 25 volts negative 
When the input circuit receives its 
first pulse, tube 1B conducts and 
turns off tube 1A, connecting a 
neon lamp, which is visible from 
the front panel. The voltage across 
the neon lamp increases from 40 

(Continued on page 130) 

Figs. 7 and 8. The photographs below illustrate the bottom and rear of the chassis of instrument shown in Fig. 4. Although a large numbin 
of tubes are needed when large counts are to be handled, the us* of self-contained decade units simplifies their assembly, testing and servicing 
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DETONATION INDICATOR 
Important fuel sayings obtained in plane operation 

by monitoring gasoline explosion during flight 

• By picking up and amplifying 
cylinder  vibrations  electronically, 
dangerous detonating conditions in 
an airplane engine can be detected 
while they occur. This gives the 
pilot a means of watching his en-
gine operation and permits him to 
save substantial amounts of fuel 
and avoid conditions which cause 
rapid erosion and burning of valves, 
cylinder heads and pistons. 
Detonation is a change in the 

rate of burning of the fuel charge 
in an internal combustion engine. 
In normal combustion the flame 
travels out across the combustion 
chamber at the rate of 25 to 75 
feet per second. When detonation 
occurs, the rate of movement of 
the flame front jumps to approxi-

Fig.  I. Photograph of flame propagation in 

cylinder of engine taken through a slit on 
a moving film. The sudden flame growth at 
detonation  can  be  seen  in  Fig.  2 below 
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mately 4,000 or 5,000 feet per sec-
ond, and frequently the pressure 
wave travels across the combustion 
chamber several times during one 
firing of the cylinder. This tremen-
dous increase in the speed of burn-
ing is accompanied by extremely 
high  local  temperatures  and  a 
violent increase in maximum pres-
sure. 
Detonation has long been recog-

nized as one of the most important 
single factors limiting the perfor-
mance  of  aircraft  engines.  At-
tempts to obtain higher power out-
puts, lower fuel consumption, or 
operation with cheaper fuel, in-
variably have resulted in detona-
tion if carried to excess. 

Despite the wealth of informa-
tion that has been gathered con-
cerning operation of aircraft en-
gines, it is understandable that in 
flight, operating conditions may 
_change by a considerable propor-
tion and there exists therefore a 
region of unknown performance re-
garding detonation. It has become 
obvious to engineers and operators 
of airplanes that the ability to con-
trol the detonation point at all 
times would permit a great increase 
in efficiency. 
As a result, early investigations 

were made with pressure type pick-
up units for detecting the extreme 
pressures resulting from detona-
tion. With this type of pickup, 
however, it was necessary to bore 

a hole through the cylinder wall 
into  the  combustion  chamber.° 
Further study established the fact 
that vibrations transmitted through 
a metallic patch provide a better 
signal and eliminate the objection 
to drilling through the cylinder 
wall. 

Indicator development 

In 1937, a group of four aircraft 
organizations  (Sperry  Gyroscope 
Co., Inc.; Wright Aeronautical Cor-
poration; Bureau of Aeronautics, 
U. S. Navy; and National Advisory 
Council for Aeronautics) financed 
laboratory development work at the 
Massachusetts Institute of Tech-
nology on a detonation indicator 
which would not detract in the 
least from the reliable character-
istics of the engine cylinder when 
used in flight.  Such a device was 
successfully developed and is now 
being manufactured by Sperry. 
In an automobile, the cylinder 

wall vibrations at audible frequen-
cies take the form of a knock or 
ping.  However, in aircraft, where 
the noise level is high, it is imprac-
tical to determine the presence of 
detonation by audible means and 
therefore a pickup attached to the 
cylinder wall is used to detect these 
vibrations. 
While on a test block it is easy 

to amplify the vibrations and then 

*Internal Combustion Engine Analysis, Elec-

tronic Industries, June 1943, pp 64 

Fig. 3 (lower left) shows oscillographs of one normal and two abnormal engines taken 

with detonation indicator. Fig. 4 (below)  indicates the frequencies of the noises oc-
curring  in  normal  operation  (upper  strip)  and  detonating  condition  (lower strip) 
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FOR AIRPLANE ENGINES 

Investigate them by means of an 
oscilloscope.  It was found desir-
able for use in flight to develop a 
simpler means of detecting high 
amplitude vibrations such as take 
place when an engine is knocking. 
For installation in airplanes, the 

method chosen was to connect a 
lamp into an amplifying circuit in 
such a manner that when the am-
plitude of the vibrations exceeded 
a certain value the lamp would 
flash. 
In conjunction with this simple 

system it developed in many cases, 
however, that the noise caused by 
the valve closing action in the en-
gine created even higher vibration 
amplitudes than  the detonation, 
thereby producing false indications. 
In order to eliminate such valve 
closing noises, a commutator was 
connected in the circuit in such a 
manner that it permits the ampli-
fying and lamp flashing circuits to 
operate  only  during  the  firing 
stroke of each cylinder. 
The entire system then consists 

of pickups attached to each cylin-
der, a commutator, an amplifier, 
an indicating lamp, a wiring har-
ness and a switch to permit the 
pilot to have pickups for all the 
cylinders in the circuit at once or 
to select any one cylinder's pickup 
for individual study. 
The pickup, which operates on 

the magnetostriction principle, con-
sists of a fairly heavy steel hous-
ing attached to the cylinder wall by 
a center stud.  Clamped firmly in-
side the housing is a coil with a 
small cylindrical core of alnico. 
When the cylinder wall vibrates, 
the inertia of the pickup is great 

enough to produce corresponding 
distortions in the the wall of the 
shell of the pickup. Such distortions 
create a variation of pressure on 
the alnico core, thus changing the 
magnetic field inside the coil and 
inducing a voltage therein. 

Amplifier 

The resulting voltage variations 
are impressed on tne grid of the 
first 12SJ7 tube in a four-stage re-
sistance coupled amplifier.  The 
output of this amplifier is connect-
ed to a lamp on the dashboard of 
the plane.  After the system has 
been installed on any given engine 
it is necessary to adjust the sensi-
tivity of the amplifier so that the 
lamp will not light in normal oper-
ation but will light when the en-
gine is detonating. This is done by 
providing an adjustable resistance 
unit which can be inserted between 
grid and ground of the first ampli-
fier tube.  When the proper resist-
ance has been found by means of 
this unit, it is taken out and a 
fixed resistance of the same value 
put in its place. 
The commutator consists of a 

brush assembly and a ring of com-
mutator bars or segments equal in 
number to the number of cylinders 
in the engine.  Each segment of 
the ring is connected to one pickup 
unit and the common brush of the 
commutator is connected to the 
amplifier.  The commutator is at-
tached to the tachometer drive on 
the engine and rotates at one-half 
engine speed.  During installation 
the unit is adjusted for timing so 

that the pickup is connected short-
ly after ignition occurs in each cyl-
inder and disconnected during that 
portion  of the cycle when the 
valves  are  striking  their  seats. 
Some commutators are provided 
with a timing lock ring which is 
held at a fixed position by set 
screws  when  correct  timing  is 
achieved. 
It is interesting to note that the 

commutator shell is being manu-
factured by the lost wax method 
wherein a metal mold is first made 
of the shell. Wax is poured into 
this metal mold and allowed to 
harden. This wax model is then 
covered  with  dental  investment 
(fine plaster of paris). This is per-
mitted to harden, forming a mold. 
The wax is melted out, and alumi-
num is cast in this mold to form 
the commutator shell. Bakelite is 
then  molded  in  the  shell  and 
around the commutator bars and 

Fig. 5. Dashboard mounted detonation indi-

cator.  Flashing  lamp   Is  detonation 

Fig. 6 (left). Magnetostriction pickup which is bolted to cylinder wall by single stud. Vibration in cylinder is transmitted to pick-

up causing distortion in its shell. This creates pressure on core of coil inside pickup.  Fig. 7.  Adjustable commutator which is at-
tached to the engine tachometer drive. It only permits contacts after valve closing noises have occurred to p   masking detonation 
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connecting wires. The inside of the 
commutator  against  which  the 
brush bears is then machined down 
to get a smooth contact surface. 
The amplifier is of unusual me-

chanical design in that all circuit 
components are of the plug-in type, 
the amplifier chassis containing 
only the sockets and the high volt-
age supply filter.  Amplifiers are 
built either single or double for 
multi-engine airplanes. 
As may be seen from the circuit 

diagram, the output of the four-
stage amplifier is applied to a 12H6 

double diode rectifier tube.  Here 
the positive half of the output cur-
rent is bypassed to ground and the 
negative half is put through a volt-
age divider circuit  and  applied 
through R23, R24 and R1 to the 
grid of No. 2 amplifier tube to pro-
vide automatic volume control. This 
is necessary because of the great 
variations in output at different 
engine  speeds  requiring  some 
means whereby the non-detonat-
ing output levels can be held fair-
ly constant. 
The  cylinder  selector  switch, 

Fig. 9. Chassis of dual amplifier used in  tion with multi-engined planes. 

Beside the tube row there is a row of plug in circuit elements for rapid changing 

which is designed for instrument 
panel mounting, provides the oper-
ator with a means of checking for 
detonation in any cylinder. In ad-
dition to a numbered position for 
each cylinder, there is an "all" po-
sition for which all pickups are in 
operation.  For any other position 
of the selector switch, all pickups 
except  the  one  indicated  are 
grounded. 

Valve test button 

The selector switch also contains 
a test button in the center of the 
dial pointer which may be pressed 
momentarily to give a partial check 
on the operation of the equip-
ment. Pressing the test button by-
passes the commutator, permitting 
the vibrations due to valve opera-
tion to light the indicator. At the 
same time it inserts an additional 
resistor in the circuit and increases 
the amplifier gain. 
In flight installations operating 

on 28 volts dc, the selector switch 
is omitted as the pilot could not 
correct conditions in a single cylin-
der without affecting the others. 
A bright incandescent lamp indica-
tor is used to attract attention. 
The power supply consists of a 

dynamotor and filter combination 
which  plugs  into  the  amplifier 
chassis.  Either a 24-volt or a 12-
volt supply may be plugged in with-
out requiring any circuit changes. 
For test stand use, an ac power 
supply is available which operates 
from the 115 volt 60 cycle mains. 
Due to the many possible instal-

lations on various types of air-
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Fig. 10. Circuit diagram of 4 stage resistance coupled amplifier used in  tion with knock testing equipment. The dotted out-
lines between the tubes indicate the contents of the various plug in circuit elements. Only two styles of tubes are used for simplicity 

planes and engines, a number of 
different harnesses and connecting 
cables are available. 
While the presence of this equip-

ment on an engine permits the 
pilot to use the leanest possible 
mixture at all times without incur-
ring  detonating  conditions,  and 
while it has been definitely deter-
mined that the absence of detona-
tion increases engine life and de-
creases the requirements for over-
hauling, the amount of detonation 
which can be tolerated without 
damage to an engine has not yet 
been found.  Obviously this re-
quires a great deal of test work as 
an engine must be torn down and 
rebuilt after each test to determine 
the extent of the damage which it 
has suffered. 
In connection with the work done 

on this problem, a detonation scale 
has been established, consisting of 
five grades, the first indicating one 
flash every five to ten seconds; the 
second, one every two to five sec-
onds; the third, intermittent flashes 
50 to 60 per cent of the time; the 
fourth, continuous but light flashes, 
and the fifth, continuous but bril-
liant flashes. 
To help in such knock investiga-

tions, a new instrument known as 
the M.I.T.-Sperry Knockometer has 
been constructed for measuring in-
tensity of detonation or knock. As 
this instrument determines detona-
tion intensity directly, it eliminates 
human errors prevalent in other 
methods. The accurate reproducible 
data which may be obtained makes 
this particularly valuable for fuel 
rating and design investigation. 
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In this instrument the detona-
tion  vibrations  are  picked  up, 
commutated, amplified and trans-
mitted in the same manner as with 
the detonation indicator and are 
then applied to an integrating cir-
cuit.  This circuit contains a neon 
bulb which acts to permit the pas-
sage only of the higher voltage 
pulses which are to be integrated, 
a 12H6 rectifier tube and a resistor 
capacitor combination R2, R3, R4, 
C2, C3.  The integrated voltage is 
applied to a vacuum tube voltmeter. 
By means of this scheme, the dura-

tion, intensity and frequency of the 
flashes are summed up to produce 
a deflection on a voltmeter. 
It has been found that the re-

sults obtained by this means are 
much more accurate than those 
obtained visually or by ear and 
often do not agree with such sen-
sory results. This merely serves to 
point out the inability of the hu-
man  senses  to  make  accurate 
measurements,  particularly  when 
different operators are involved. 
One of the important and in-

teresting  by - products  obtained 

Fig. 11. Knockometer developed to permit exact measurement of intensity and dura-
tion of knocks.  This equipment substitutes for visual and aural observations 
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Fig.  12  (above).  Plug  in circuit element 
consisting  of  a number  of  resistors  and 
capacitors  compactly  mounted  on  stand-
ard  base.  Fig.  13  (below).  Cross  section 
of  mag  iction  pick-up  attached  to 
cylinder wall. Coax cable screws in at right 

through the use of the detonation 
indicator has been that it has 
shown up malfunctioning of vari-
ous parts of an engine before seri-
ous damage could cause the engine 
to break down. 
In many cases, immediate shut-

down and overhaul has revealed 
serious defects which might have 
endangered the pilot and the plane. 
Furthermore, such things as broken 
piston  rings,  fractured  knuckle 
pins, etc., have been discovered on 
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highly experimental engines where 
the saving of the only experimental 
part available meant a large sav-
ing in development time of the en-
gine model. 
Other  interesting  phenomena 

have been observed during flight. 
For instance, in one test airplane, 
when climbing with a full rich mix-
ture at 1900 rpm, 600 brake horse-
power, heavy detonation was ob-
served, although this is an operat-
ing condition considered routine 

Fig.  14.  Chart  in-
dicating improvement 
in operating  econo-
mies  obtained  in 
tests  extending  for 
18 days The • areas 
 he  ranges 
over, which  reskrlts 
of individual tests 
fell.  Besides  ef-
fecting savings of 
about  1/6  in  fuel, 
head temperatures 
were  reduced.  Fur-
thermore  the  mani-
fold  pressure  was 
maintained  slightly 
higher.  The  less-
ened  fuel  consump-
tion  indicated  in 
this  chart  would 
result  in  monetary 
savings  of  many 
thousands of dol-
lars  per  airplane 
when  realized  in 
actual practice 
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and entirely safe by both the en-
gine manufacturer and the airlines. 
The detonation became heavier if 
the mixture was made leaner. This 
condition was reproduced several 
times and it is evident that pre-
arranged cruising or climb condi-
tions even in full rich may not 
necessarily  produce  safe  engine 
operation.  Many other highly in-
teresting and hitherto unrealized 
facts have been brought to light by 
the use of this equipment.  (HGS) 

ELECTRONIC OPPORTUNITIES FOR VETS 
• World War II has truly been 
called an electronic war and it is 
to be expected that when veterans 
come back to more peaceful pur-
suits a percentage will have ger-
minated the electronic inoculation 
they have received into a full-blown 
desire  to  keep connection with 
radio in some form. For them Brig-
adier General David Sarnoff, presi-
dent of Radio Corp. of America, has 
written some sound sense in a new-
ly published booklet entitled, "Op-
portunities in Radio and Electronics 
for Returning Service Men."  He 
says: 
"Veterans litho desire information 

or training in radio or electronics 
should apply to the nearest regional 
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office of the Training and Reha-
bilitation Division of the Veterans' 
Administration or to any of several 
hundred 'Guidance Centers' that 
are being established in schools and 
colleges throughout the country. 
Applications for jobs should be 
made to the nearest office of the 
United States Employment Service. 
"The 'GI Bill of Rights' provides 

government support for schooling 
for at least one year and up to four 
in elementary, business, high or 
higher schools; provided that the 
veteran was discharged under con-
ditions other than dishonorable, 
that he has served 90 days or more, 
or  was  discharged  within  such 
period for service-incurred injury 

or disability, and that his education 
or training was impeded, delayed, 
interrupted or interferred with by 
reason of entry into the service. 
"Such training must be initiated 

not later than 2 years after dis-
charge or after the termination of 
the war (whichever is later) and 
shall not extend beyond '7 years 
after the termination of the war. 
"After satisfactory completion of 

1 year's training, a veteran may 
apply for additional training not 
to exceed the time the person was 
in active service on or after Sep-
tember 16, 1940, and before the 
termination of the war, exclusive of 
any period he was assigned for 

(Continue on page 146) 
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Above: Emergency duplex asis users to bridge 

across break in telephone lines.  Ecuipment 

operates cn FM.  Below: Dictaphone recorder 

permits keeping  messages or tee,: pica! notes 

Repair and test section of the Pullman cat electronic field laboratory of the Rock Island Railroad. 

From left to right there are illustrated as audio amplifier, a 5-in. oscillogragn, a Handi-talkie, 

a recording voltmeter and ammeter, 3  Walkie-talkie and a microvol!er, besidc the usual assort-

ment of small -0DIS and  meters..  The hanging  phone  Japer left , connects to the radios 

RAILROAD RADIO LAB 

Electronic field test car developed by Rock Island and 

Galrin facilitates testing of railroad radio equipment 

Remote contiol transmitter and receiver console which operates the set used to contact the 

bases and certaim stations of the Rock Is and. The loudspeaker or a push-to-talk handset can be 

used  bw  the er Mneers.  Th,s console  is located  in  a small  office  which  includes  a desk 

Lett: One of two side mounted antennas for the 30 to 40 m: tia nmitter-receiver.  Although  not  high,  these  give  excellent  coverage  ower 
medium-long distances.  Right: Electronic field laboratory mounted in a Pullman car.  Tfe 160 mc turrsti'e antenna is at right while the one 

at the left is for general  -se.  The car has a 5 kw gasol ne electric generator in a sound proofed room, some transmitters and receivers, 

laboratory and office.  It sleeps and feeds 13 people and is air conditioned.  This  car  can  be  pulled  ehind  tse  tastes - passenger  trans 



TROPICAL TREAT MENT 

By WILFRED F. HORNER* and F. RUSSELL KOPPA** 

Laboratory technics for discovering the cause and cure 

of fungus growths —Practical application of preventives 

• Millions of dollars of vital mili-
tary equipment are lost annually 
due to tropical deterioration. Even 
more important is the loss of oper-
ating efficiency.  Deterioration of 
equipment may result from high 
humidity and moisture, bacterial 
and mold action, chemical activity, 
or a combination of these factors. 
Methods used to combat these fail-
ures are an integral part of our 
war program and are known as 
"tropicalization." 
To understand and combat these 

problems adequately, laboratory ex-
perimentation is essential. All con-
ditions to which equipment in the 
field are subject can readily be 
duplicated.  Ambient conditions of 
temperature,  humidity,  and  ex-
posure to a variety of microorgan-
isms are possible.  Various mate-
rials, processing of materials, effec-

tiveness of  the processing,  and 
other factors are evaluated. Close 
cooperation between production and 
laboratory is desirable since pro-
duction  facilities  are  effectively 
controlled and supplemented by 
trained laboratory personnel. 
Laboratory testing of materials 

is conducted according to a rather 
definite procedure. The fungi used 
in testing have been collected from 
various parts of the United States 
and from numerous battle fronts 
in order to simulate a variety of 
conditions and localities.  Fungi 
were isolated from the soil and 
from materials on which they were 
found growing.  Many molds iso-
lated from equipment in battle 
areas were found to be of the same 
genus and species as those existing 
in this area. The differences were 
principally those of varieties. 

This Signal Corps photograph of a typical piece of military equipment shows quite clearly the 
deleterious effect of fungus growth and corrosion that attack equipments that are untreated 

In the laboratory various nu-
trient-agar media have been in-
vestigated to determine which were 
best for general growth of the 
fungi.  Several good formulations 
have been adopted. 
Molds used for testing are taken 

from  vigorously  growing  stocks. 
The stock cultures are prepared by 
inoculating  sterile  nutrient-agar 
"slants" with spores from a pure 
culture.  After inoculation, stock 
cultures are incubated at 30 deg. C. 
for five to fourteen days before 
they are ready for use. The length 
of time of incubation depends on 
the  particular  species  involved. 
Once a stock culture has reached 
its peak of growth, it is kept at 
room temperature and is usable 
for  inoculation  purposes  for  a 
period of ten or more days.  To 
maintain a good stock, frequent 
subculturing is necessary. 
Untreated materials are tested 

to determine their resistance to 
moisture and fungus; these serve 
as control tests. To determine the 
effectiveness of commercial mois-
ture and fungus proof treatments 
(referred to as "M.R.T.") samples 
are subjected to mycological tests. 
Materials are frequently processed 
in the laboratory by dipping, spray-
ing, brushing, or vacuum impreg-
nating with a vehicle containing a 
fungicide.After the treated material 
has dried, some samples are ex-
posed to heat, water or moisture va-
por before tested for fungus resist-
ance. 
Treated and untreated samples 

are tested by soil burial, natural 
exposure, and by inoculation with 
mycelial mats, spore suspensions, 
or spore sprays.  Nutrient agar, 
non-nutrient agar, or nutrient so-
lutions are used in the inoculation 
test procedures. 
Test samples are subjected to 

temperatures 'between 77 and 86 
deg. F.  and 70 to 100 per cent 
relative humidity. Samples on nu-
trient agar are incubated for nine 

*Director Biological Laboratory, Engineering 
Department, Belmont Radio Corp., Chicago. 

**Director Chemical Laboratory, Engineering 
Department, Belmont Radio Corp., Chicago, and 
Instructor Department of Chemistry, Schurz Jr. 
College, Chicago. 
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of MILITARY EQUIP MENT 
to  fourteen  days;  non-nutrient 
agar samples are incubated for 
fourteen to twenty-one days.  Soil 
burial tests require a period of 
thirty or more days for testing, 
while natural exposure tests re-
quire three to four weeks. 
Interpretation of the results is 

the most important part of myco-
logical testing.  Some observations 
can be made with the naked eye; 
usually, however, a 30X magnifica-
tion is essential.  Specimens are 
observed for the presence of fila-
ments and "fruiting bodies" (co-
nidiophores) on the surface and 
cut edges.  If a growth is present, 
its effect on the material is con-
sidered with a view to the ultimate 
use of the material. 

Fungicide properties 

Some fungicides produce a zone 
of inhibition around the material 
(this is a clear area in which there 
is no growth), while others do not. 
The extent of this phenomenon de-
pends on the vehicle, the kind of 
fungicide, and the quantity of the 
fungicide. The most important fea-
ture of an effective fungicide is not 
the production of a zone of inhibi-
tion, but, rather, protection against 
moisture and fungus growth with-
out altering the basic features of 
the material. Thus, the absence of 
a zone does not necessarily limit 
the usefulness of the fungicide. 
Fungicides, usually organic com-

pounds, are defined as those agents 
used to destroy fungi or prevent 
their growth. Most of the so-called 
fungicidal compounds are fungi-
static in their action, namely, pre-
vent the development of filaments 
or the germination of spores. True 
fungicides kill the filaments and 
spores.  Fungicides are used both 
as preventatives and eradicants. 
The preventative approach is the 

Below are shown effects of fungus growth on 
vibrator, tube and cable connector, and, right, 
battery box  ctors, not properly treated 
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easier of the two and the most 
commonly used. 
Fungicides fall into two classes: 

A. Metallic or heavy metals. (Some 
postulate that these fungicides 
denature the proteins in the 
filaments and spores.) 

1. Copper compounds (such as 
copper naphthenate). 

2. Zinc compounds (such as zinc 
naphthenate). 

3. Mercury compounds (such as 
phenylmercuric stearate, 
phenylmercuric  salicylate, 
pyridylmercuric stearate). 

B. Non-metallic. (This group may 
denature the proteins and also 
inhibit enzyme production.) 
Aromatic co mpounds. (e.g. 
phenol compounds as salicylan-
ilide, pentachlorophenol, tetra-
bromorthocresol,  dihydroxydi-
chlorodiphenylmethane). 

All agents (fungicides) used to 
kill fungi are rather likely to be 
toxic to other organisms, including 
personnel, to a greater or lesser 
degree. 
The use of a fungicide alone does 

not solve the problems of tropical-
ization. Moisture and moisture ab-
sorption is an even greater prob-

lem (and of greater importance) 
than fungus growth.  Numerous 
types of materials have been used 
to combat moisture and fungus dif-
ficulties.  Such materials as lac-
quers, varnishes, waxes, wax-resin 
bases,  silicone-resin  bases,  and 
others have been used.  The ulti-
mate use of a product determines 
the nature of the treatment. 

liusnidity vs. temperature 

Probably the simplest and most 
effective way to protect materials 
in storage is to reduce the relative 
humidity by increasing the tem-
perature  ten  to  fifteen degrees 
Centigrade. 
The following table indicates the 

change in relative humidity with 
changes in temperature: 

Resulant 
Relative Humidity 

with 
5° rise  10° rise 15* rise 

Initial 
Relative 
Humidity 

60  51 
70  59 
80  68 
90  76 
100  85 

43 
51 
58 
66 
73 

37 
42 
48 
55 
63 

Under conditions of high humid-

Part of the laboratory equipment used in studying electrical corrosion tests resulting from 
fungus growths. For photographic purposes, dessicators had been removed from the chambers 



Electrical "corrosion jig" constructed of bakelite 
and brass; various samples under test appear 

Heavy fungus growth that appears on braid 

and  insulation  of  untreated  hook-up  wire 

Standard Thwing-Albert cup used to measure 
water vapor transmission.  A film is sealed 

in place by the rubber gasket of the top 

ity the corrosion of fine copper wire 
is an important cause of failure of 
electrical equipment.  The perme-
ability of an insulating film to 
water vapor is thought to be one 
of the factors closely associated 
with the problem of corrosion.  A 
brief discussion of the measure-
ment of vapor transmission of in-
sulating films follows. 
Several films of samples to be 

tested are prepared by coating one 
side of a water-vapor permeable 
base.  These films, after drying at 
least twenty-four hours, are used to 
cover the tops of Thwing-Albert 

Fungus grows up to but not on cotton duck 
treated  with  non-volatile type of fungicide 
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Vapometer cups with known ex-
posed areas. In our method (simi-
lar to A.S.T.M. Designation: D 697-
42T—Method B) the cups contain a 
weighed quantity of water.  These 
cups are placed in a desiccator over 
a powerful drying agent, phos-
phorus pentoxide, and the appara-
tus is maintained at room tempera-
ture (25 deg. C.). 

After six or seven hours the cups 
are reweighed.  The difference in 
weight indicates the amount of 
water passed through the film. The 
thickness of the sample film can, 
in certain cases, be calculated from 
the weight of the film and the spe-
cific gravity of the dried insulating 
material. In some cases it may be 
more convenient to measure the 
film thickness with a Magne-gage 
or a GE film thickness gage. 

Lacquer, varnish, and wax films 
containing various percentages of 
fungicides have been tested.  The 
fungicides incorporated in  these 
vehicles  were  tetrachlorophenol, 
pentachlorophenol and phenylmer-
curie salicylate. Data indicate that 
the incorporated fungicide has lit-
tle effect on the vapor transmission 
of the insulating material.  Waxes 
transmit the least amount of water 
vapor; lacquers pass the most. 
A study has been made to de-

termine if fungicides incorporated 
in lacquers, varnishes, and waxes 
increase the corrosion of fine cop-
per wires.  Accelerated corrosion 
tests have been conducted under 
conditions of one hundred per cent 
humidity and fifty degrees Centi-
grade (50 deg. C. or 122 deg. F.). 

Control methods 

The outer surfaces of clean, thir-
teen by one hundred millimeter, 
Pyrex test tubes are dipped into 
the test material and allowed to 
drain and dry for at least twenty-
four hours. Two bare, No. 34 gage 
copper wires (carefully spaced 3/32 
inch apart) are spirally wound over 

Zone of inhibition around strap leather prop-
erly  tropicalized  with  volatile  fungicide 

the coating.  A second coating of 
the test material follows.  Thus, 
the copper wire is imbedded in the 
test material. 

The lower part of each wire is 
held in place by individual strips 
of Scotch tape, which at the same 
time serves as a control film. Sam-
ples thus prepared are mounted in 
the  "corrosion  jig"  (see  photo-
graph) and placed in a desiccator 
over distilled water. The apparatus 
is then placed in a thermostatical-
ly controlled oven at 50 deg. C. A 
potential of three hundred volts de 
is applied between the two copper 
wires for a period of at least two 
hundred hours. 

Control lacquers, varnishes, and 
waxes (i.e. containing no fungicide) 
and those containing various per-
centages of tetrachlorophenol, pen-
tachlorophenol, phenylmercuric sa-
licylate, and pyridylmercuric stear-
ate have been tested. 

Green deposits surrounding the 
positive wires indicate that corro-
sion beneath the Scotch tape had 
occurred within twenty hours. At 
the end of two hundred hours, mi-
croscopic examination (30X mag-
nification) indicated no destructive 
corrosion of any copper wire sam-
ple imbedded in the lacquer, var-
nish, or wax.  Slight discoloration, 
however, of all wires occurred.  In 
many cases green corrosion prod-
ucts were evident;  frequently a 
brown-black discoloration—,similar 
to a copper oxide color—could be 
seen.  Wire residues from waxes 
impregnated with tetrachlorophenol 
were darker and more extensive 
than those from pentachlorophenol. 

Results indicate that fungicides 
incorporated in lacquers, varnishes, 
or waxes in quantities sufficient to 
render them fungicidal do not de-
structively  corrode  fine  copper 
wires.  Where  prolonged  testing 
had completely destroyed one of 
the wires, deterioration always oc-
curred beneath the Scotch tape. 
In such cases the electrical per-
formance of that part of the wire 
imbedded in the test material was 
not markedly affected. 
In  fungus-proofing  component 

parts, the choice of vehicle is im-
portant.  For example, in fungus-
proofing fabrics one cannot use 
lacquers, varnishes, or waxes as 
these materials would destroy the 
nap and flexibility of the fabric. 
However, a saturant — such as a 
wax-resin  base — is satisfactory 
since the treatment renders the 
part fungus- and moisture-proof 
without .altering or destroying its 
basic properties. Where the proper-
ties of a part are not altered by a 
lacquer, varnish, or wax, the choice 
of the vehicle to be used is gen-
erally based upon other considera-

(Continued on page 150) 
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SELF-FORGING  W ELDER 

By C. H. STRANGE. 
Chief Development Engineer 

Stevenson, Jordan Cr Harrison, Inc., New York, N. Y. 

Damped oscillatory discharge using air core welding 

transformer prevents residual magnetism difficulties 

• While the idea of making spot 
welds by the sudden discharge of 
energy stored in a large capacitor 
is well known and equipment using 
this principle has been on the mar-
ket for some time, several hurdles 
have stood in the way of making 
equipment that was at the same 
time inexpensive and effective. 
One of these, of course, has been 

that if an ordinary mercury vapor 
tube was used to block the dis-
charge circuit of the storage con-
denser during its charging period, 
this tube, when made conducting 
would only permit discharge in one 
direction. While it is easy to use a 
pair of tubes, this adds to the ex-
pense and complication of the cir-
cuit. 
One solution of this problem was 

achieved in double mercury pool 
tubes previously described in Elec-
tronic Industries' which, once a 
discharge has been initiated, be-
come so ionized as to permit con-
duction in either direction. 

Fig. 1—Circuit of capacity discharge welder. 

Two  28  mfd.  capacitors  C and  C'  store 
the welding energy obtained through Thyra-
tron rectifier.  Fig. 2—Details of the weld-
ing  transformer  showing  means  for  devel-

oping forging pressure.  Control box at right 

Another problem has been con-
nected with the presence of iron in 
the welding transformer. When the 
welding current ceases, there is apt 
to be considerable remaining mag-
netism in the core of the trans-

former.  As this remaining mag-
netism is variable and affects the 
discharge, it causes erratic changes 
in the welds. Besides, in the cus-

(Continued on page 166) 

'High Frequency Welding, Nov. 1943, pp. 101 
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MODERN TUBE TESTING 

TUBES ON THE JOB 

Line width, light output, plate alignment, base-

to-shell alignment, uniformity of cathode sur-
face, astigmatism, pre ccccc of gas, and screen 

condition are a few of the items checked in 

more than 30 tests performed on special test 
consoles at the Dobbs Ferry, N.Y. plant of 
North American  Philips Co., Inc. The 3-in. 

cathode ray tube in the center of the panel 
is under test. The console design is of un-

usual int  c in that it incorporates an efficient 
grouping of the test instruments in front ef 

the operator and presents the meters on the 
sides at the proper angle for reading with-
out parallax errors, thus speeds up all operations 

Radar for Tracing 

Migrating Birds 

Radar,  now  used  in  tracking 
enemy planes, will in postwar times 
be put to the more peaceable task 
of following the migration flights 
of their feathered prototypes. Prof. 
Maurice Brooks of West Virginia 
University tells of his plans to use 
electronic equipment, installed on 
a high mountain-top in his state, 
to obtain data on the height, speed 
and direction of flight of wild geese, 
hawks and other birds large enough 
to register, their presence on the 
radar screen. 
Prof. Brooks states that he got 

the idea of using radar for this 
purpose  from  an  ornithological 
friend who is at present a naval 
officer in the Pacific. The radar on 
his ship has often detected the 
presence of albatrosses, man-o'-war 
birds and other large species, at 
ranges as great as five or six thou-
sand yards, when the bird them-
selves were invisible. It is expected 
that peacetime bird-scouting with 
radar will gather much information 
hitherto  unobtainable,  especially 
about birds migrating at night or 
in hazy or cloudy weather, when 
visual observation is limited or even 
wholly impossible. 
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Cathode Ray Tube 
Plots Own Curves 

Characteristic curves of individ-
ual electron tube performance can 
be determined and produced quick-
ly by means of cathode ray tube 
apparatus developed in the re-
search  laboratories  of  Sylvania 
Electric  Products  Inc.,  at  Em-
porium Pa. "Families" of curves are 
scanned on a cathode ray tube 
screen in rapid succession.  The 
operators simply place a tube in 
the circuit and take a photographic 
record of the curves directly from 
the cathode ray tube screen. Com-
plete sets of accurate individual 
tube curves may be scanned and 
recorded in a matter of minutes. 
The time required to do the same 
job  by conventional engineering 
methods  would  be  many  man-
hours. Operation of the equipment 
requires no engineering training or 
special  skill  and  operators can 
produce thousands of curves daily. 
These individualized characteristic 
curves prove useful in the design of 
new or special equipment. It is 
planned to use this scheme also in 
regular tube production as a means 
of closer control of the perfor-
mance characteristics. 

Method developed by Sylvania engineers for 

making  photographic records of families of 
characteristic curves of various vacuum tubes 

Photocell Controls 
Foundry Pouring 

With the help of recently de-
signed photo cell equipment it is 
now possible for one operator, in 
the plant of the American Brake 
Shoe Co., working from a remote 
station, to control the pouring of 
several ladles simultaneously in less 
time than was needed to pour one 
by the former method, and all 
hazards encountered in hand pour-
ing are eliminated. 

As each group of empty molds 
moves  into  position  before  the 
ladles, a Photoswitch control unit 
mounted directly above, watches 
through a viewing tube. When the 
molds are in place, the operator, 
through push button control of the 
hydraulic  actuating  mechanism, 
tips the ladles of molten iron and 
the whitehot metal flows into the 
molds. As the metal reaches the 
riser of each mold, a brilliant light 
is thrown off—a signal  to the 
watching "eye" that the mold is 
full. The ladle drops back instantly, 
and  the  pouring  automatically 
stops. 

Photocells, located above  ladles  in foundry 
of American Brake Shoe Co., determine when 
pouring is complete and control whole operation 

Ultraviolet Lamps 

Kill Air-borne Bacteria 

Where air-borne bacteria is the 
cause of illness or mortality, or 
where the reduction or elimination 
of bacteria will reduce spoilage, 
special ultraviolet lamps can be 
used to advantage, reported L. B. 
Veloz, Sterilamp Specialist, West-
inghouse Lamp Division, New York, 
to the American Society of Agricul-
tural Engineers. 
Sterilamps are finger size, tubu-

lar quartz-like glass and emit a 
selected band of ultraviolet radia-
tions in the bactericidal portion of 
the spectrum. Available in various 
lengths, the lamps are cold cath-
ode, low pressure mercury vapor arc 
type for ac operation only. The 30 
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in. size consumes about 16 watts 
and has a useful operating life of 
5,000 to 6,000 hours. The lamps dif-
fer from sunlamp and high pres-
sure mercury vapor lamps in two 
respects: 1) they emit very little 
visible light, and 2) 80 per cent of 
their energy is emitted at a wave-
length so short it could not pass 
through the glass of the sunlamp 
or the high pressure mercury vapor 
lamp. 
One of the most important agri-

cultural applications of the Ster-
ilamp is in the poultry industry 
because of the tremendous losses 
poultrymen suffer every year as the 
result of mortality due to diseases. 
In all phases or stages of this busi-
ness, in the hatching, brooding, rais-
ing and egg laying, there is one 
common problem involved which is 
not overcome by good housekeep-
ing or sanitary technics.  This is 
preventing or reducing air-borne 
cross infection between the chicks 
or flock, which is so largely respon-
sible for the epidemic spread of 
disease in poultry houses. 
Sterilamps, when  properly in-

stalled in the hatching compart-
ment, reduce to a minimum the 
possibility of cross contamination 
between the hatching chicks due 
to the rapidly circulating air within 
the hatching compartments.  The 
use of these same lamps is also rec-
ommended in the incubator room 
because, in the great majority of 
cases, contaminated air from the 
hatching compartments is exhaust-
ed into this room which serves as 
a fresh air supply for the incubator. 
An equally important reason is that 
this highly contaminated air can 
act as a source of infection for the 
rest of the plant.  It is further 
recommended that the lamps be 
used in the sexing, shipping, and 
sorting rooms for the complete pro-
tection of the chicks against air-
borne  infection  until  they  are 
shipped. 

Battery of Sterilamps installed over cages used 
to house small animals in laboratory production 
of serums insure maint  f antiseptic con-
ditions, pr   infection and spread of di   
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WELDING CONTROL 
By way of broadening and simplifying the 
application  of  industrial  resistance  welding, 

Westinghouse engineers have developed eleven 
standard basic units from which it is possible 
to factory assemble more than 150 different 
combinations to meet widely diversified needs 

of industry, and largely eliminate the need for 
custom-built controls for specific application 

Tiny secret radio receiver, made from salvaged 
parts and used by Dutch citizens for newscasts 

Secret Radios 
for Underground 
During the occupation of Hol-

land, the Dutch were forbidden by 
the Germans to possess radios un-
der penalty of imprisonment in a 
concentration camp or even death. 
In spite of this, it is estimated 
that 3,000 illicit sets were made in 
the city of Eindhoven, Holland, 
from materials taken  from the 
Philips Radio Works while air raids 
were in progress. The two-tube 
clandestine  radio  receiving  set 
shown could be concealed in a 
tobacco tin. Ingeniously designed, 
this ac radio receiver embodies a 
new development in a selenium rec-
tifier, used to take the place of the 
customary rectifier tube. 
Sets such as this were often 

made to operate from a bicycle 
generator as the Nazis shut off the 
electric  current  during  British 
broadcasting hours and batteries 

were not available. Sets were also 
concealed in lamps, water and bot-
tles, cracker, cigar and tobacco 
boxes. 
The stealing of parts for the 

manufacture of these illicit sets 
was in line with the coordinated 
sabotage movement which had re-
duced production in Holland by 
four-fifths. Patriots also construct-
ed small clandestine transmitter 
sets which were used to contact the 
underground and the British Secret 
Service. A Nazi operating a small 
quartz saw set up in one of the 
factory  laboratories  unknowingly 
made many of the crystals needed 
for these sending sets. 

Dielectric Defrosting 
of Frozen Produce 

The time needed to defrost large 
quantities of frozen produce in-
tended for baking or processing in 
Great Atlantic and Pacific Tea Co. 
food stores will be reduced from 
days to minutes by the application 
of  standard  dielectric  heating 
methods, according to H. W. Gilb, 
director of the Company's national 
bakery division, and Dr. William 
Cathcart, head of the bakery labo-
ratories. 
The importance of this applica-

tion can be judged when it is re-
alized that a barrel of frozen straw-
berries, for example, must stand in 
room temperature for seven days 
before it can be emptied into the 
cooker. Even then, the heart of the 
barrel load may still be frozen if 
many cold barrels are kept close 
enough to insulate each other. In 
a large plant, the storage space 
alone  necessary  to  keep  seven 
days' supply of defrosting barrels 
at hand becomes an important 
item of cost. 
The dielectric oven will cut down 

(Continued on page 124) 

ADP food stores bakery laboratories use high 
fr  y heating equipment for quickly thaw-

ing frozen foods, thereby saving much time 



ELECTRONIC CONTROL OF 

By THOMAS A. DICKINSON 
Consolidated Vultee Aircraft Corp., San Diego, Calif. 

Sequence control unit  per mits increase in efficiency 

of 20 per cent and saves 35 per cent in cost of parts 

• The efficiency of Model 2002 Erco 
automatic riveting machines has 
been greatly increased at Consoli-
dated  Vultee  Aircraft  Corp.  by 
means of an electronic sequence 
control unit which has been invent-
ed and perfected by Walter Man-
del, an electrical engineer. 
Before the Mandel unit was de-

veloped, it was necessary for the op-
erators of Model 2002 Erco machines 
to control complicated flush rivet-
ing processes by means of pedals; 
and, since the speed and accuracy 
of these operations depended en-
tirely upon the alertness and good 
judgment of the operator, mistakes 
occasionally were made, causing un-
necessary losses in both time and 
materials. With the Mandel unit, 
the Erco machine operator is re-
quired only to depress a single foot 
lever; then the entire punching and 
riveting sequence is accomplished 
without further human assistance. 

Sequence of Operation 

Function of the unit is to actuate 
a series of electrical circuits so that 
parts of the machine will be oper-
ated in the proper sequence. With 
reference  to  the  accompanying 
schematic  diagram,  events  take 

Schematic of the riveting machine showing arrangement of electronically controlled valves 

place in the control unit and the 
machine as follows: 
(11 The foot switch is closed by 

the operator and relay P is ener-
gized, closing contacts P-1. 
(2) Closing contacts P-1 energizes 

the solenoid, opening Ross valve 
No. 1. 
(3) Air entering auxiliary cylin-

der No. 1 actuates the shift mech-

Close-up of the Mandel electronic sequence control unit as applied to automatic riveter 
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anism—moving the die button into 
the punching position, locking the 
punch, shifting the piston stop 
block under the main piston, and 
opening the main cylinder control 
valve. 

(4) Air entering the main cylin-
der drives the plunger down into 
the die bottom, whence it continues 
to descend—contacting the mate-
rial and forcing the die over the 
punch until it is halted by the pis-
ton block. 
(5) When air pressure in the 

main cylinder increases sufficiently, 
pressure switch 0 closes. 
(6) Closing pressure switch 0 en-

ergizes relay B, closing contacts B-1 
and B-3. 
(7) Closing contacts B-1 energizes 

relay X. 

(8) Energizing relay X opens con-
tacts X-1. 

(9) Opening contacts X-1 de-
energizes relay P. 

(10) Opening contacts P-1 de-
energizes the solenoid of Ross valve 
No. 1 and allows air to exhaust from 
auxiliary cylinder No. 1. 

(11) When the air pressure in 
auxiliary No. 1 is reduced, the spring 
in the main cylinder control valve 
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Since the sequence of operations 
associated with this riveter can 
be applied in principle to other 
machines, a description of the 
operating  schedule will follow, 
together with a detailed analysis 
of the complete circuit operation 
of the tubes and relays.  As 
shown in the schematic diagram 
of the mechanical arrangement, 
this press first punches the hole 
and then inserts and upsets the 
rivets, all operations being ac-
tuated by air pressure. The prob-
lem is the completion of each 
part of the job before the next 
stage is started. The electronic 
solution  to  this  problem  illus-
trates the tying up of two dis-
tinct fields of control, the earlier 
air pressure operated  methods 
and the newer electronic methods. 

—Editor. 

opens the exhaust for the main 
cylinder; then the main cylinder 
spring returns the plunger to its 
normal position. 

(12) When air pressure in the 
main cylinder is reduced, pressure 
switch 0 opens. 

(13) Opening pressure switch 0 
de-energizes relay B. 
(14) De-energizing relay B closes 

contacts B-2. 
(15) Closing contacts B-2 ener-

gizes relay A. 
(16) Closing contacts A-2 ener-

gizes the solenoid of Ross valve 
No. 2. 
(17) Air entering auxiliary cylin-

Complete Erco automatic riveting machine to which electronic control has been applied with the 
result that the number of airplane panels produced per day has been stepped up from 8 to 12 1/2  

der No. 2 actuates the shift mech-
anism—moving the rivet shoe into 
alignment with the rivet set, re-
moving the main piston stop block 
and punch lock, and opening the 
main cylinder control valve. 
(18) Air entering the main cylin-

der moves the piston down, causing 
the rivet set to enter the rivet shoe 
and guiding the rivet shoe and rivet 
to a position directly above the 

punch. Continuing the descent, the 
rivet enters the work and pushes 
the punch out of the work ahead of 
it. The punch comes to rest at the 
top face of the anvil, and at the 
extreme end of the stroke the rivet 
head is formed. 
(19) When the air pressure in the 

main cylinder is sufficiently high, 
pressure switch 0 closes. 

(Continued on page 190) 

Schematic of the Mandel electronic control unit circuits by means of which a complicated sequence of operations becomes automatic 
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SURVEY of WIDE READING 
Electronic news in the world's press. Review of engineer-

ing, scientific and industrial journals, here and abroad 

Producing Rectangular 
R.F. Pulses 
W.  R.  Piggott  (Wireless  Engineer,  London, 
March 1945/ 

An apparatus is described which 
generates  rectangular  pulses  of 
radio-frequency energy, the ampli-
tude, duration and recurrence fre-
quency of the pulses being inde-
pendently variable.  The output of 
a Marconi-Ekco  type  TF 390 F/3 
signal  generator,  covering  the 
ranges 1.6 to 2.4 megacycles and 
18 to 100 megacycles, is applied 
to an additional unit consisting of 
a generator for rectangular pulses 
of variable duration and recurrence 
frequency and of a low capacitance 
electronic switch (see figure below). 

Electronic switch 

It is the function of the elec-
tronic switch to modulate the con-
tinuous radio frequency wave so 
that during a given time interval 
it is equal to a known fraction of 
the known input provided by the 
h. f. oscillator and for other times 
it is zero;  its operation should 
be independent of probable changes 
in operating conditions. 
These requirements suggest the 

use  of  a neutralized  push-pull 
cathode-follower circuit as the elec-
tronic switch.  Normally the tubes 
are biased beyond cut-off by the 
current  through  R11.  Leakage 
through  stray  capacitances  and 
through the grid-cathode capaci-

tances of the tubes is made zero 
by adjusting the neutralizing ca-
pacitors C. which feed out-of-phase 
potentials into the cathode loads. 
Mullard EF 50 tubes having a mu-
tual conductance of 6.5 mA/V were 
used; as is well known, the output 
of a cathode-follower circuit em-
ploying high mutual-conductance 
tubes  is nearly  independent of 
operating conditions and its ampli-
fication factor is close to unity. 
The maximum undistorted am-

plitude available is proportional to 
the  plate  voltage  and  to  the 
cathode  load.  For  large  cath-
ode loads it approaches half the 
applied plate voltage, and for a 
cathode load of 1,000 ohms it is 
more than 20 volts when the plate 
potential is 350 volts. Pulses of from 
5 to 10 microseconds and longer 
could be obtained; it is felt, how-
ever, that narrower pulses may be 
produced. 
If desired a balanced attenuator 

can be inserted between the cath-
ode load and the output terminals 
of the unit to enable the output 
voltage to be varied over wide 
ranges of amplitude.  For an un-
balanced output, the cathode load 
is replaced by a rf transformer. 

Pulse generator 

The cathode follower circuit is 
controlled by the rectangular pulses 
provided by the associated genera-
tor.  A conventional bridge type 

phase - shifting  network  supplies 
out-of-phase biases to the control 
grid G1 and the suppressor grid G.: 
of the first generator tube.  (See 
insert on left-hand top corner of 
figure.)  The screen grid voltage of 
this tube is small and the bias 
across the cathode resistor is ad-
justed so that, when no phase shift 
is introduced by the bridge net-
work, the plate current is zero. 
The plate load is made as large 

as possible in order to obtain a 
short dynamic grid base, and the 
amplitudes  of  the  grid  inputs, 
shown as G1 and G3, are very large 
compared with the dynamic grid 
base.  Consequently no plate cur-
rent can flow when either grid is 
appreciably negative and the dura-
tion of plate current flow will be 
proportional to the phase shift in-
troduced by the network; for zero 
phase shift the two voltages will be 
of opposite polarity, the tube being 
cut off at all times. The plate cur-
rent pulses i. are also shown in the 
diagram.  The second tube circuit 
of the rectangular pulse genera-
tor amplifies the output of the 
first tube and renders them more 
rectangular.  Obviously, the phase 
shift and therewith the pulse dura-
tion can be adjusted by variation 
of the capacitor and the resistor in 
the phase-shift bridge; a conven-
ient ratio of maximum to minimum 
pulse length is about 10:1.  The 
rectangular pulse generator may be 

Rectangular rf pulse generator: rf oscillator, switch to modulate the rf oscillations and rectangular-pulse generator controlling the switch 

GENERATOR  FOR  RECTANGULAR  PULSES 

PHASE-SHIFTING 
NETWORK 

ELECTRONIC  SWITCH 
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driven by a tube oscillator or con-
nected to the power supply.  The 
narrowest pulse width available for 
a given af voltage is inversely pro-
portional to the frequency.  The 
amplifier  should  be  capable of 
handling frequencies up to the in-
verse of the pulse width. 

Applications 

The equipment has particular ap-
plications in the case of the prob-
lem  of the  pulse  field-strength 
measurements and measurements 
of the transient behavior of extend-
ed systems such as transmission 
lines and antennas. 
It is suitable to test the response 

characteristic of a complex system 
to any type of transient or continu-
ous signal and a method to adjust 
a system so as to exhibit a given 
response characteristic is described. 

Titri meter 
E. M. Buras (Industrial and Engineering Chem-
istry, Analytical Edition, February, 1945) 

The titrimeter with adjustable 
range and sensitivity described is 
basically a dc voltmeter with a 
range of approximately 10 volts and 
a sensitivity of ± 0.0001 volt.  It 
may be adapted to give pH readings 
over a range of -1 to 15. 
The line-operated instrument in-

corporates a voltage regulator pro-
viding the power needed; a 5 volt 
variation in line voltage causes a 
0.06 volt change across a 5 watt 
capacitive load.  A twin diode 7A6 
operating as a full wave rectifier 
and associated filter, a voltage reg-
ulating tube and a voltage divider 
follow the power supply.  The last 
section of the instrument is a 6F8 
coupled as single-stage current am-
plifier of the cathode follower type 
and a meter connected in a bridge 
circuit. Circuit details, calibration, 
circuit characteristics, and many 
applications are described. 

A 100-kr Electron 
Microscope 
L. Marton (J. Applied Physics, March, 1945) 

A transmission type electron mi-
croscope with magnetic lenses is 
described.  Details of mechanical 
construction are given; two micro-
graphs illustrate its performance. 

Effect of Vibrations 
on Per meability 
N.  Fahlenbrach  (Naturwis sssss haften, Berlin, 
Vol. 31/32, Page 371) 

The effect of elastic vibrations on 
the permeability of ferromagnetic 
materials is studied.  It has been 
known that an increase in perme-
ability occurs if a magnetic field is 
applied while the material is sub-
jected to mechanical vibrations. 
In the course of investigations it 

has been established that apart 
from the increase in permeability 

under the influence of the forced 
mechanical vibrations, there is also 
a decreasing effect observed with 
iron-nickel alloys, iron-silicon al-
loys and iron-aluminum alloys, in-
dicating that this is a property 
common to all ferromagnetic sub-
stances. It has been proved for the 
mentioned materials that forced 
elastic vibrations (for instance, in-
sertion of parts into coils, winding 
of sheet metal samples, etc.) after 
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demagnetizing  result in a consider-
able decrease in permeability at 
small values of the magnetic field. 
The decrease is permanent but van-
ishes completely upon demagneti-
zation.  Also, the permeability in 
the demagnetized condition is per-
manent at room temperature.  At 
temperatures over 200 deg. C a 
transition to the vibrated condition 
takes place. The figure shows the 
permeability values for a ring-
shaped sample wound from a 0.35 
ribbon of an iron-silicon alloy hav-
ing high permeability. 
The phenomenon may be ex-

plained by the assumption of a 
different distribution of the ele-
mentary domains with respect to 
the crystallographically preferred 
directions of magnetization in the 
demagnetized (preference for di-
rections with small angles to the 
direction of magnetic flux) and vi-
brated condition, and the effects on 
the displacement of boundaries. 

Low-Frequency Volt meter 

C. A. Beevers and R. Fuerth (Journal of Sci-
entific Instruments, London, March, 1945) 

A voltage of 1 ALV to 100 Of having 
a frequency of 1 to 10 cycles can be 
measured. The instrument was de-
signed for encephalographic pur-
poses but may be applied to small 
and slow fluctuations of pressure, 
light intensity or temperature. 
A three-stage, push-pull, resist-

ance-capacity coupled amplifier, ca-
pable of amplifying 1 to 10 cycle 

voltages with an amplification fac-
tor of about 100,000, controls the 
grid potentials of two reactance 
tubes which vary the frequencies 
(approximately 5 mc) of two Hart-
ley oscillators in opposite directions. 
A mixer tube provides the differ-
ence frequency, for instance 500 
cycles, of the two oscillator outputs. 
Voltage change of 1 AV produces 
change of pitch of a whole tone. 

Distinguishing Bet ween 

Conducting and 
Insulating Fil ms 

E. I. Alessandrini (Journal of Applied Physics, 
February, 1945/ 

The electron diffraction camera 
offers a means to distinguish be-
tween conducting and insulating 
surface films on conducting objects 

SOURCE Of 
ELECTRONS 

:=)   

SAMPLE 

FLUONESCLNT SCREEN 

ANTRAL SE W 

,̀,1 ADED 
ELECTIONS 

The position of the sample to be 
investigated is such that the elec-
trons just graze the surface film 
(see figure).  Differently shaped 
patterns will appear on the fluor-
escent screen depending on whether 
or not the surface of the sample 
is conducting. 

AUTO MATIC RIVETER 
(Continued Irom page 113) 

(20) Closing pressure switch 0 
energizes relay B, closing contacts 
B-3. 
(21) Closing contacts B-3 ener-

gizes relay Y, opening contacts Y-1. 
(22) Opening contacts Y-1 de-

energizes relay R, opening contacts 
R-1. 
(23) Opening contacts R-1 de-

energizes the solenoid in Ross valve 
No. 2, allowing air to exhaust from 
auxiliary cylinder No. 2. 
(24) When the air pressure in 

auxiliary cylinder No. 2 is reduced, 
the spring in the main cylinder re-
turns the plunger to its normal po-
sition.  (NOTE: If the foot switch 
remains  closed  and  the  repeat 
switch remains open, the cycle of 
operation is complete and the ma-
chine becomes inoperative. If the 
foot switch is open, relays X, A, and 
Y return to their normal positions. 
If the foot switch remains closed 
and the repeat switch is closed at 
or before the end of operation No. 
24, the following events take pl ace:) 
(25) The energizing of relay Y 

closes contacts Y-2 and Y-3, and 
causes the timing circuit to become 
inoperative. 
(26) When the plate current of 

the thermionic tube reaches a value 
sufficiently high to operate relay T, 

(Continued on page 190) 
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NE W PATENTS ISSUED 
Stabilizing Difference 
Frequencies 
The frequency difference f between the 

output frequency F1 and the input fre-
quency F 2  is to be maintained constant; 
the output frequency F2 should be a pure 
sine wave and free of undesired frequency 
components.  To meet these requirements, 
an oscillator is controlled to generate only 
the desired frequency Fi; also the oscillator 
output is effectively separated from the in-
put circuit to prevent distortion of the out-
put wave by interaction. 
Operation of the circuit will be under-

stood by a consideration of the accompany-
ing diagram.  The crystal controlled oscil-
lator operates at the frequency F, equal to 
Ni, the multiple N of the difference fre-
quency f produced by the modulator and 
frequency multiplier.  Any deviation of the 
frequency multiplier output Nf from the 
frequency F 0  of the crystal controlled oscil-
lator will result in an adjustment of the 
oscillator frequency by means of the dis-
criminator-rectifier circuit.  The discrimina-
tor is sensitive to any shift in the respective 
phases of the input voltages and therefore 
will respond to small shifts in frequency. It 
will be seen that a shift in either the output 
or the input frequency (F2 or F2) will result 
in a controlling action of the discriminator 
circuit so that the difference f between these 
frequencies is maintained constant. 
By increasing the multiplying factor N 

the sensitivity of the control is proportion-
ally increased because the phase difference 
between frequencies Ni and FD w ill  be N 
times the phase difference between the in-
put frequency F 2  and the output frequency 
F1. This provides extremely close frequency 
control within a fraction of a cycle. 
It is sometimes  desirable  to  quickly 

change the difference frequency f. This can be 
accomplished by varying the frequency F, of 
the crystal controlled oscillator, the fre-
quency difference f being equal to FD/N. 
To further separate  input and  output 

waves, each may be multiplied in a separate 
circuit and then heterodyned to give the 
wave of frequency Ni. 
In actual applications these systems have 

been found very effective for isolating un-
wanted modulation products in highly sensi-
tive self-tuning detector networks used in 
measuring instruments. 
F. R. Dennis and E. P. Felch, Jr., Bell 

Telephone Lab., Inc., (F) February 28, 1942, 
U) February 20, 1945, No. 2,369,663. 
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Only one oscillator is used at the repeater 
station to provide the waves for the hetero-
dyning of the incoming signal to the inter-
mediate signal and for the reconversion of 
the  intermediate  signal  to  the  original 
higher frequency for retransmission.  With 
this arrangement, incoming and outgoing 
frequencies are necessarily identical and in-
dependent of local oscillator frequency. 
The frequency of the local oscillator is 

controlled by a voltage derived from the 
intermediate frequency section of the de-
vice so that the intermediate frequency is 
maintained constant and no side band clip-
ping is introduced in the intermediate fre-
quency section which may have to handle 
a wide frequency band. 
The first conversion in the station re-

quires only a small amount of energy from 
the local oscillator and the remainder is 
used for high level conversion in the hetero-
dyning circuit preceding the transmitting 
antenna. 
An adjustable feedback path may be pro-

vided  to  compensate  for  the  feedback 
through space from the transmitting to the 
receiving antenna. It is preceded by an am-
plitude  control  and  its  electrical  length 
made variable so that phase and amplitude 
of the energy fed back to the input can be 
regulated. 
B. Trevor, RCA, (F) May 27, 1942, (I) 

February 13, 1945, No. 2,369,268. 

FM Receiver 
If a pre-emphasized signal is to be re-

ceived, a circuit to compensate for the dis-
tortion introduced at the transmitter must 
be incorporated into the receiver.  For this 
purpose,  the  invention  provides  a filter 
having the same amplitude-frequency char-
acteristic as the pre-emphasis network in 
the transmitter, and a reactance tube which 
controls the frequency of the local oscillator 
and shifts the generated frequency in such 
direction as to reduce the frequency swing 
in the intermediate frequency range with 
an increase in filter output voltage.  The 
filter circuit used in the receiver may be 

Below:  Illustrating Patent  No. 2,362,000, FM Rat...Iva —Right: 
Illustrating Patent No. 2,368,052, Reactance-Amplitude Converter 
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identical with the pre-emphasis circuit in 
the transmitter which simplifies its design. 
Faithful reproduction will be secured by 

this system.  Assuming the higher frequen-
cies to be amplified by the pre-emphasis 
network at the transmitter, they should be 
reduced at the receiver.  If the two net-
works  have  identical  amplitude-frequency 
characteristics, more voltage will be pro-
duced by the filter at higher frequencies. 
reducing the frequency swing and thus re-
ducing the audio amplitude, as desired. 
The same result may be secured if the 

intermediate frequency swing is increased 
with increased filter output voltage pro-
vided the amplitude-frequency characteristic 
of the filter is complementary to the pre-
emphasis network in the transmitter. 
H. Tunick, RCA, (F) December 20, 1941, 

(I) November 7, 1944, No. 2,362,000. 

Reactance-A mplitude 
Converter 
It is desired to convert minute variations 

in reactance into large variations in current 
or voltage, for example, in connection with 
the capacitance changes produced by the 
pick-up head of a phonograph.  A special 
capacitative pick-up for phonographs to be 
used with the circuit is described. 

If  the two tuned circuits in the leads of 
control grids 12 and 13 are resonant to 
the same frequency, the tube 10 will act 
as an oscillator at this frequency.  As is 
well known, if the two control grids 12 and 
13 are excited by voltages of the same fre-
quency but varying phase, the average value 
of the discharge current through the plate 
load will vary as a function of the phase 
difference between the grid control volt-
ages.  A similar effect is obtained by varia-
tion of the capacitance or inductance of 
either of the tuned circuits. 
In the figure, 41 is the pick-up capaci-

tance of the phonograph which is varied by 
the movements of the needle following the 
record groove.  Obviously, a small change 
in the capacitance of capacitor 41 may re-
sult in a large percentage change in the 
impedance of the combined impedance of 
coil 17 and capacitors 40 and 41, the com-
bined impedance being the difference be-
tween capacitive and reactive components. 
Alternatively, the pick-up capacity serves 

to control the frequency of a small oscilla-
tor mounted in the pick-up head.  The 
varying frequency output is then applied to 
one of the control grids of the converter 
tube, while a resonant circuit tuned to the 
center frequency is connected to the other 
control grid.  Variations of the output cur-
rent corresponding to the frequency devi-
ations will be obtained in the plate circuit. 
Alternatively, a constant frequency oscil-

lator provides the input to one control grid 
of the converter tube, the other grid being 
connected to a resonant circuit incorporating 
the variable pick-up capacitance. 
W. II. Unger, Patents Research Corp.. 

(F) April 29, 1941, (I) January 23, 1945, 
No. 2,368,052. 
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ASSOCIATION NE WS 
Happenings of the month concerning industry organizations 

RICA Adopts Standard 
Code Symbol Markings 

The standard code marking sys-
tem, a long time under considera-
tion by Radio Manufacturers As-
sociation, has been adopted for 
member  manufacturers.  Though 
the use of the system is voluntary 
it is expected that it will be widely 
used. Under the plan each manu-
facturer is assigned an exclusive 
code symbol, starting with 101 for 
Admiral and ending with 343 for 
Zenith. To his code symbol each 
manufacturer then adds a code 
symbol  indicating  the  year  of 
manufacture and another to in-
dicate the week produced. 

FMBI Again Picks Damm 

Walter J. Damm, general man-
ager of radio station WTMJ, Mil-
waukee, again heads FM Broad-
casters, Inc.  He was re-elected 
president of the organization at 
a meeting held in Chicago the last 
week in May.  At the same time, 
Ted C. Streibert, President of WOR, 
New York, was re-elected vice-pres-
ident, and L. W. Herzog continues 
as secretary-treasurer. 

Phileo Men Head 
Phila IRE Section 
David B. Smith, director of re-

search for Philco Corp., and Palmer 
M. Craig, chief engineer of Philco's 
Radio Division, have been named 
chairman and secretary-treasurer, 
respectively, of the Philadelphia 
section of the Institute of Radio 
Engineers.  Craig was re-elected 

Electronic Plastic Bonding 
Mr. Robert Saslaw, consulting electronic en-
gineer, demonstrating at the June meeting of 
the Society of the Plastics Industry, the elec-
tronic bonding of plastic sheets varying  in 

thickness  from  .002  to  .040  in.  Process 
requires  between  one  and  three  seconds 

and is also chairman of the Radio 
Manufacturers Association commit-
tee on home receivers. 

Chicago Exposition 
Chicago's "Products of Tomorrow 

Exposition" has received the green 
light from the Office of Defense 
Transportation and it is expected 
that a definite date for the open-
ing will soon be assigned.  The 
present plan is to hold the exposi-
tion some time early in 1946. 

IRE Building Fund Committee Members 

Not all the) committee members are here but those that are include, left to right: Melville East-
ham (Chief Engineer, General Radio Co.), Administrator IRE Building Fund; Ralph R. Batcher 
(Consulting Editor Electronic Industries), Chairman Public Relations Committee; W. G. R. Baker 
(Vice-president, GE), Chairman Initial Gifts Committee; Walter Evans (Vice-president, Westing-
house), Chairman Advisory Committee; L. C. F. Hone  (Consulting Engineer), Administrator 

NAB Handbook 

National Association of Broad-
casters is preparing for early publi-
cation an engineering handbook to 
serve as a practical technical guide 
for  the  operating  engineers  of 
broadcast stations. The plan is to 
prepare the handbook in loose-leaf 
form and to include data on the 
technical problems encountered in 
the day-to-day operation of AM, 
FM, television and facsimile broad-
cast stations of all powers.  The 
book likely will appear early in 
1946. 

Study Radio Interference 

An agreement for international 
cooperation,  looking  toward  the 
ultimate establishing of standards 
in connection with the complex 
problems of radio interference has 
been set up between the American 
Standards Assn., the British Stand-
ards Institution, and the Australian 
Standards Assn. through the me-
dium of the United Nations Coordi-
nating Committee.  The American 
Standards Assn. recently advised 
the New York Office of the United 
Nations  Standards  Coordinating 
Committee that it is prepared to 
collaborate with the British Stand-
ards Institution and the Australian 
Standards Assn. with the ultimate 
objective in mind of arriving at an 
international basis for the suppres-
sion of radio interference. 

Instrument Society 

A new national society to be 
known as The Instrument Society 
of America was organized in Pitts-
burgh on April 28th at a confer-
ence attended by delegates from 
fifteen measurement and control 
instrument societies that have been 
growing in different industrial cen-
ters throughout the country. The 
purpose of the Society will be to 
advance the arts and sciences that 
are connected with the theory, de-
sign, manufacture and use of in-
struments.  The society is non-
professional, and offers member-
ship to any person, firm or institu-
tion interested in its objectives. 
Pro-tern officers were elected as 
follows:  President, A. F. Sperry 
(Chicago);  Vice-President, C. F. 
Kayan (New York) ; Treasurer, C. E. 
Fry (Pittsburgh); Secretary, Rich-
ard Rimbach (Pittsburgh). 
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Plan 4 Million 
Tubes Per Month 

The War Production Board plans 
to give the radio owner who needs 
new  tubes  preference  over  the 
purchaser of a new set. Disclosing 
plans for channeling production of 
new tubes into the replacement 
market, WPB officials told an ad-
visory committee that home radios 
are in such poor condition that the 
average set needs about 11/2 tubes. 
Thus officials said, if a million tubes 
are available for replacement, 666,-
666 sets will be restored. However, 
if these million tubes are used in 
the production of new five-tube 
sets, only 200,000  new  receivers 
would be placed on the market. 
Officials said they are planning 

to authorize the production of four 
million tubes a month for civilian 
use. However, until military orders 
and cutbacks become more appar-
ent it seems unlikely that this level 
can be reached. Civilian tube allot-
ments for 1944 were 19 million 
tubes, averaging 1.2 million to 1.8 
million per month. Production for 
receiving sets during March and 
April totaled 25.9 million tubes. 

FCC "Proposes" Low 
Frequency Allocation 

Following a few days after Fed-
eral Communications Commission 
made public frequency allocations 
for that part of the radio spectrum 
between 10 kc and 30 million kc, 
proposed allocations for the re-
mainder of the spectrum below 25 
kc were released.  Before they can 
become official, however, there is 
to be a series of public hearings, 
first of which was held June 20. It 
is hoped to complete final alloca-
tions before the Rio Conference 
which is slated for Sept. 3. 
Highlights of the proposal for 

dividing up the frequencies below 
25 kc are: 

1—Addition of 15 kc to the lower 
end of the present broadcast band, 
enlarging  that  band to include 
from 535 to 1605 kc, to provide an 
additional channel at 540 kc with 
the top limit remaining as is at 
1600 kc. 
2—Provision  of  120  channels 

(6000-6200, 9500-9700, 11700-11900, 
15100 - 15300, 17700 - 17900, 21500 - 
21700 kc) for direct international 
shortwave broadcasting. 

3—Allocation of certain frequen-
cies for use by amateurs and others 
during time of disaster. 
4—Increased emphasis on the re-

quirements of aviation radio com-
munications and navigational aids. 

5—Establishment of  a greater 
number of "SOS" frequencies for 
use by aircraft and small surface 
craft. 
7—Six channels (2496-2505, 4990-
5010, 9990-10010, 14985-15010, 19985-
20015, 24985-25015) are set aside for 
standard frequency broadcasts. 

GE Research Laboratory 

A new building for the General 
Electric Company's Research Labo-
ratory, which will afford some 50 
per cent more space than present 
facilities provide, will be erected 
near Schenectady, at a cost of 
$8,000,000. The site includes 219 
acres  in  suburban  Niskayuna, 
about 41/2  miles from the main 
plant and offices. 
The new building, in the general 

shape of the letter T, will vary 
from two to five stories in height 
and will include 200,000 sq. ft. of 
laboratory working space in addi-
tion to an -auditorium seating 300, 
a dining room, conference rooms, 
etc. One third of the laboratory 
space will be devoted to service 
facilities, machine shops and spe-
cialty shops such as glass blowers, 
all in a convenient central location. 
tion. 

Architect's drawing ot the projected GE research laboratory to be located near Schenectady 

Royal V. Howard 

PE RSO N NEL 

Royal V. Howard has been elected 
vice-president in charge of en-
gineering  for  both  Associated 
Broadcasters, Inc., and the Univer-
sal Broadcasting Co., San Fran-
cisco. Associated owns and operates 
stations KSFO and international 
stations KWID and KWIX. Howard 
has just returned to his home city 
after a year of overseas duty in 
London and Paris for the Army. 

Arthur J. Sanial 

Arthur J. Sanial has been ap-
pointed chief engineer of Atlas 
Sound Corp., Brooklyn, N. Y. He 
has had a long career in the elec-
tronic industries having been con-
nected with Bell Telephone Labora-
tories, Fox Film Corp., Arma Mfg. 
Co., RCA., Guided Radio, Powers 
Electronics and Communications. 

Murray G. Crosby has joined The 
Paul Godley Co., consulting radio 
engineers, Upper Montclair, N. J. 

He has been a 
research engi-
neer for the 
Co m mu ni-
cations Division 
' of RCA Labora-
tories for the 
past 20 years. 
In that position 
he specialized in 
frequency modu-
lation and has 
over 100 patents, 

Murray G. Crosby  among them be-
ing the reac-

tance - tube automatic - frequency - 
control type of frequency modulator 
used  in  frequency - modulation 
transmitters marketed by the Ra-
dio Corp. of America and the Gen-
eral Electric Co. He is author of a 
number of basic technical articles 
on the subjects of frequency modu-
lation. 

Lt. Col. John F. Rider has re-
turned to his desk as head of John 
F. Rider Publisher, Inc.  For the 
past 17 months he has been sta-
tioned at Ft. Monmouth, N. J., as 
acting director of the Publications 
Agency for the Signal Corps. 
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HYTRON Tubes Are Good —SO WHAT! 

Sure, Hytron tubes are good — so 

what! All tubes made for Uncle Sam 

are good. They have to be, or he 

wouldn't accept them. 

But Hytron goes further. Not satisfied 

just to meet Uncle Sam's JAN-1A 

specifications, it always sets factory 

testing specifications to tighter tol-

erances than the Services require. In 

this way, Hytron assures top quality 

oLots1 
EXCLUSIVE 

mikpl uyikCIURER 

despite slight meter inaccuracies and 

the human element. When more uni-

form adherence to specifications can 

be attained, tests simulating actual 

equipment performance are added. 

This same insistence on the best will 

continue after the war. Then, too, we 

shall say, "Hytron tubes are good — 

so what! They have to be good to be 

cood enough for you." 

RADIO 
RECEIVING 

iusEs 

Tr- VE VE ROVAIL 

SALE M  AN D  NE W B U RY P O RT,  M AS S. 

BUY AN OTHER WAR BOND  
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W HAT'S  NE W 
Derices. products and materials the manufacturers offer 

LF Crystal Unit 

Bliley Electric Co., Erie, Pa., has devel-
oped a new low frequency crystal unit that 
will maintain its frequency within consider-
ably narrower limits than were heretofore 
obtainable.  In this unit, the FM6, a reso-
nant pin assembly has been employed.  The 
steel pins are mechanically resonant to the 
crystal frequency or some multiple of that 
frequency so that any damping effect of 
the clamping pins is negligible.  The in-
ternal assembly is protected against mois-
ture and humidity by means of a captive 
gasket seal employed between the aluminum 
shell  and  laminated  phenolic  base.  The 
FM6 is intended for such applications as 
frequency  standards,  timers,  measuring 
equipment, frequency meters, carrier cur-
rent and other applications where an ac-
curate source of low frequency is required. 

Portable Kilovoltmeter 

A new addition to the line of portable 
kilovoltmeters made by the Shallcross Mfg. 
Co.. Collingdale,  Pa.  (No.  759),  has  6 
ranges that provide 1, 2, 5, 10 and 20 kilo-
volts dc at full scale.  Accuracy is -±-2 per 
cent. Several new features include a polar-
ity reversing switch; binding posts so that 
an external meter may be used if full scale 
accuracy better than 2 per cent is required. 
The resistance multiplier section is adjusted 
within 0.1  per cent so that, if required, 
more accurate meters may be used with the 
external connection.  This also permits the 
individual taps of the multiplier to be used 
as accurate high resistance standards. The 
instrument  is  mounted  on  an  engraved 
bakelite panel and is housed in a golden 
oak case 10%6 x 10 ,42 x 10 in. 

Fixed Paper Capacitors 

The General Electric Co., Schenectady 5. 
N.  Y., is manufacturing three new  fixed 
paper-dielectric capacitors.  All are avail-
able in single-section  (two bushings, case 
isolated), dual-section (two bushings, case 
grounded), and three-section designs (three 
bushings, case grounded).  The cases are of 
drawn  construction,  hermetically  sealed, 
with two mounting lugs included as an in-
tegral part.  With a capacitance tolerance 
of ±-10  per cent for single-section units, 
or -±20-10 per cent for 2 or 3-section units, 
sizes range from 0.05 to 2.0 microfarads in 
ratings of 600 or 1,000 volts.  Units range 
in weight from 2.3 to 5.8 oz. 

Public Address System 

Allied Radio Corp., Chicago, is currently 
featuring a powerful, all-purpose amplify-
ing system which delivers 60 watts output. 
The amplifier includes four individually con-
trolled microphone channels, two individually 
controlled phono channels, universal output 
for matching any arrangement of speakers, 
individual controls for high and low fre-
quencies,  optional  phono  top,  etc.  The 
amplifier is available separately  or with 
any combination of speakers and micro-
phones, depending upon individual require-
ments. 

Silver Coating Crystals 
A new method of applying a thin con-

ductive silver coating to quartz crystals has 
been developed by the Metaplast Co., 205 
West 19th Street, New York.  The coating 
is applied simply by dipping the crystals 
in a series of solutions.  The ease of con-
trol is such that it can be applied by any 
inexperienced  operator.  Several  hundred 
crystals may be coated simultaneously, the 
whole procedure taking only a few minutes. 
The coating is extremely thin and adher-
ent.  The thickness may be varied by ad-
justment of the concentration of the solu-
tions, and frequency adjustment may  be 
made by electroplating upon the coating. 

Air Spaced Cffiftteitors 

The Technical  Rad to Co.,  275  9th  St.. 
San  Francisco,  is  producing., air-spaced. 
multi-section capacitors, with capacitances 
of 20, 40, 120 and 230 mmf. The over-
all dimensions of the unit, designed origin-
ally for the output section of a pi-network. 
are 5%  in. x 5% in. Mycalex insulation 
is  used  throughout.  Typical  spacing  is 
.080  in.. but  capacitors  with  spacing to 
.220 in. can be supplied. Plates and spacers 
are made of aluminum; mounting feet are 
brass. 

Transparent Tape 
A transparent, flexible thermo-plastic tape 

has been developed by the Irvington Varnish 
and Insulator Co., 6 Argyle Terrace, Irving-
ton, N. J., for electrical insulation, and pro-
tection  of  wiring,  cables,  and equipment 
against abrasion. The tape is heat sealing. 
flame resistant, flexible at low temperatures, 
and resists attack by acids, alkalies, mois-
ture, oil, grease and corrosive fumes. With 
proper  adhesives,  it may  be  bonded  to 
fabrics, metal,  ceramics,  wood and other 
materials. 

Velocity Microphone 
The Inglewood, Calif., plant of the Uni-

versal Microphone Co. is re-issuing its re-
vamped Model 808 velocity microphone. The 
sensitive element consists of a thin 5 mm 
ribbon, powered with 4 magnets.  Response 
is bi-directional.  No sound pickup occurs at 
the sides of the mike.  Impedance is 40,000 
ohms, for operation direct to grid of tube: 
frequency response 40-10,000 cps.: output 
level 63 db below 1 v per bar. It includes 
25 ft. of rubber covered, low capacity cable 
with locking type connector. 
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UHF HARMONIC FREQUENCY GENERATOR 
PROVIDES output voltages which are multiples of 
10 or 40 megacycles with CRYSTAL-CONTROLLED 
accuracy. 

RECOMMENDED FOR: the calibration of receivers. 
wavemeters, or using internal beat detector for cali-
bration of oscillators and signal generators. 

WRITE FOR FULL DETAILS 

e Clielt).1.12 RADIO I.NGtNI.VitS AND MANtlt ACIllialtS 

IsAORGAtIVILLt , I•1 • 3 

An Open Letter  on your War 
or Post-War UHF Problems . • • 

This letter is your invitat ion to consult 

wit'a us on your present or reconversion 

problems in tine 10 field. 

lour  5.mmediate plans may  t simply of 
consis  l ad 

ideas on *hien. you require tecbnica vice 

or  you ma 

to y need belp in re-design or ways and 

means  lower production costs. 

Rega rdless le e o 

of your particul ar requirements, 

our  specialized Icnow dg f 10, plus a 
plant especially equipped for CIRY production, 

ihould be invaluable in accomplishing your 
objective quickly , accurately and economically • 

'Mere is no co t or otligatiorni eisn volved in 

tallcing it ovesr.  lour attent 

inqui  will have 

our  prompt and  ca reful ion. 

Very truly yours, 

LAVOIE IOROATORIES 

UHF PRECISION 
FREQUENCY METER 

Completely portable  Accuracy 0.1% 
Battery or AC-Operated 

Models available from 100 to 1500 meg-
acycles with 2 to 1 frequency coverage 
on each model.  Available only on 
high priority 
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WASHINGT, 
Latest Electronic News Developments Summarized 

Electr • tries' Wailegton Bureau 

MAP FUTURE OF RADIO INDUSTRY — 
Slated just as this issue of ELECTRONIC INDUSTRIES 
went to press (and after our deadline so its results 
could not be published) was the extremely important 
"reconversion" planning meeting of the WPB Radio-
Radar Industry Advisory Committee. At this session 
the WPB and the Army and Navy had assembled the 
latest revised estimates of procurement requirements 
for the Pacific War with the Army Air Forces figures 
substantially decreased due to the very large cut-
backs in airplane production. The Advisory Committee, 
composed of the leading figures in the radio-elec-
tronic manufacturing industry, considered the actual 
military schedules and how the industry can best 
fill these orders; the formulation of a pattern for the 
quickest and simplest return to peacetime produc-
tion; and what would happen to the industry in 
military production and civilian output in view of 
the lack of components, especially tubes, capacitors 
and electrolytics if L-265 and other WPB orders were 
immediately revoked. The latter eventuality was con-
sidered with respect to the possibility of an earlier 
surrender of Japan than now anticipated. 

CIVILIAN RECEIVERS SOONER THAN 
"PRESUMED" —WPB Operations Vice-Chairman 
Boeschenstein, under whom falls the Radio-Radar 
Division, recently indicated to a Congressional Com-
mittee that home set production will come sooner 
than "presumed" and that the smaller radio manu-
facturers, who are not capable of manufacturing the 
complex radio and radar apparatus for the military 
services, will be the first given the "green light" for 
civilian operations provided manpower, materials and 
tubes and condensers are available. 

SEE POSSIBLE INDUSTRY BLACKEYE 
—Larger companies, he noted, were still overloaded 
with radio and radar equipment of complex types. But 
other highly competent WPB officials warned that 
flooding of the market by the smaller manufacturers 
(who will return to former business fields after mak-
ing a quick profit) with cheap, low-quality receivers, 
produced from makeshift components, will give the 
industry a "blackeye" and injure its long-range future. 

FCC LIKELY TO APPROVE ALTER-
NATE ALLOCATION NO. I—In view of the vir-
tually united  front of the broadcasting industry 
and the radio manufacturers in advocacy of an 
immediate  decision  on  the  allocations  for  FM 
and television, the FCC is expected to act speedily 
in the adoption of alternative No. 1 for the 44-108 
mc band. This would give FM 50-68 mc; television 
channels No. 1 and 2 at 68-74 and 78-108 mc; ama-
teurs 44-48 mc; and facsimile 48-50. The move for 
the immediate adoption of this alternative allocation 
resulted from the industry's united front—first it came 
from the joint petition of the Television Broadcasters 
Association and Frequency Modulation Broadcasters 
Inc. and was followed by similar endorsements of this 
move from the Radio Technical Planning Board, 

Radio Manufacturers Association and the Educational 
Broadcasters. The FMBI-TBA unanimity had a very 
strong effect upon the FCC as heretofore these groups 
have been on opposite sides of the allocatioNs fence. 

INTERFERENCE TESTS CONTINUE 
While certain elements in the FCC still desired to 
carry on the engineering tests of Sporadic E—and 
they were started in June and will be continued in 
July—, the Commission majority was well aware that 
the allocations determination was all-important for 
both the manufacturing industry and the broadcasters 
because of reconversion now being "around the cor-
ner."  The FCC feels, it was understood, that the 
industry's support of a definite allocation is most 
desirable and noted it meant a division of responsi-
bility for the assignment of these new services between 
the industry and itself. 

US RADAR BETTER  THAN AXIS — 
American-produced radar "is better, by and large," 
than that of the enemy and is an outstanding develop-
ment of the war for the US Army, Air Forces and 
Navy in its unerring accuracy for anti-aircraft de-
fense, bomber and fighter plane effectiveness and 
naval shelling. This was the tribute of one of the 
nation's leading scientists, Dr. Vannevar Bush, Di-
rector of the Office of Scientific Research and De-
velopment, who lauded with the highest compliments 
the work of the National Defense Research Committee 
and MIT's Radiation Laboratory in placing this nation 
in the forefront in this field. 

REDUCE RADAR RESEARCH —The NDRC 
also was praised for its solution of communication 
problems for bombers, tanks, submarines and the 
ground forces which have been of "prime importance" 
in combat "team" operations. "In the field of elec-
tronics there are large postwar implications," Dr. Bush 
stated.  "The whole development in that field will 
render air transport a very different thing" as one 
example. He felt that the developments in radar and 
electronics would have been a large task if spread 
over 15 years in peacetime but have been far greater 
when compressed into the brief period of the war. 
Because of the one-front war, NDRC is cutting down 
on 1946 radar research from $42,118,342 to $25,000,000 
and radio coordination from $9,165,400 to $6,000,000. 

DR. BUSH'S VIEW ON FM  Frequency 
Modulation has a very large future in commercial use 
in the opinion of the OSRD Director. He felt that 
there would probably be a junking of all present-type 
radio stations and building of new types of stations 
and receiving sets. The public can get away from static 
and get very fine quality, Dr. Bush told the House 
Appropriations Committee, through FM sets and "I 
think the public will be willing to pay to get it." 

National Press Building  ROLAND C. DAVIES 
Washington, D. C.  Washington Editor 
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NE W  B O O KS 

High-Frequency 
Induction Heating 
By Frank W. Curtis. Published by the McGraw-
Hill Book Company, Inc., New York, 1944. 

235 pages with 249 illustrations. 
Price $2.75.  This book gives the 
basic technical details pertaining to 
the application of high frequency 
induction heating, to the treatment 
of metal parts such as hardening, 
brazing, soldering, annealing, forg-
ing, melting, etc. The text is main-
ly confined to application details 
and deals but briefly with the the-
oretical aspects of the equipment. 
It does, however, give simple ex-
planations of the apparatus and 
the functions of the parts.  While 
the book is concerned mainly with 
the treatment of metals with in-
duction  heating  equipment, one 
chapter is included on the subject 
of dielectric heating of non-con-
ductive materials. A large number 
of particular applications are de-
scribed  and  illustrated  together 
with the work coils used which will 
serve as examples to users of this 
equipment when faced with the 
problem of setting up heating coils 
for new items. 

TUBES ON THE JOB 

(Continued from page 111) 

the thawing time for such a quan-
tity of berries to one hour, with 
level  defrosting  throughout  the 
barrel. As precise time schedules 
are worked out for various foods, 
the likely  technic,  revealed  Dr. 
Cathcart, will be to place cartons 
or barrels on conveyor belts which 
will pass through the oven at a 
speed to be determined by the type 
of food being defrosted. "The net 
results of our efforts," Glib said in 
announcing his findings, "will be 
to enable the industry to move 
perishables from producer to con-
sumer in better condition than has 
ever before been possible." 
The floor and ceiling of defrost-

ing "oven" as developed with Fed-
eral Telephone and Radio Corp. 
engineers,  consist  of  insulated 
metal plates or electrodes which 
are connected to a high frequency 
generator. 
Defrosting by electronic means is 

so rapid, Dr. Cathcart pointed out, 
that there is no chemical break-
down in the structure of the food 
such  as  occurs  under  normal 
thawing procedure. The method 
has been applied successfully to the 
thawing of frozen eggs, and will 
save thousands of hours of waiting 
time annually at A and P bakeries. 

PHONOGRAPH DYNAMICS 

(Continued from page 89) 

is satisfactory in general, and is 
quite widely used in practice. 
Of course, the frequency above 

which this type of distortion oc-
curs, increases as the groove diame-
ter is increased, as may be seen 
from the curve. Unfortunately, the 
climax of most musical selections 
occurs at the end, putting the 
greatest demand upon the system 
at the smaller groove diameters 
where it is least capable of handling 
it without distortion. 
This is a peculiar type of distor-

tion in that it is frequency selec-
tive. In ordinary non-linear sys-
tems, such as a rectifier, all of the 
input frequencies are subjected to 
the non-linearity. If for simplicity, 
we assume two input frequencies, 
the non-linearity causes the output 
to contain harmonics of the two 
input frequencies, and, most im-
portant,  additional  frequencies 
which are the sums and differences 
of the two input tones and their 
harmonics, also called cross modu-
lation products. 
These tones, not necessarily be-

ing harmonically related to the 
original tones, are usually very an-
noying  and  discordant.  In  the 
phonograph it is likely that the 
cross modulation occurs only be-
tween the higher frequency com-
ponents of the signal.  It would 
seem that if the lower frequency 
tones were not subjected to the 
non-linearity, there is a good pos-
sibility that no combination tones 
would be produced between them 
and the distorted high frequencies. 
There is one very disagreeable 

effect of this tracing distortion, 
which, although it may not appear 
too seriously in the electrical out-
put of the reproducer, certainly 
does appear in its acoustical output. 
By this is meant the scraping and 
rattling  noise  which  usually  is 
heard when the needle is tracing a 
record with the volume control 
turned down. It is clear that if the 
radius of the reproducing stylus is 
greater than that of the recorded 
wave, a discontinuity results, the 
traced curve having a cusp. This 
sudden change in velocity at the 
extremes of excursion results in 
infinite acceleration. Since the re-
producer has finite mass the force 
developed between the stylus and 
the record would be necessarily 
infinite.  Fortunately neither the 
record nor the stylus are perfectly 
rigid bodies, so the force developed 
is finite though not necessarily 
small. 
Under these conditions the re-

producer  stylus  is subjected  to 
shock excitation by the record. The 
force exerted upon the record by 

the stylus causes some elastic de-
formation of the groove walls, as-
suming a light weight pickup, or 
actual damage to the record when 
traced  with  a massive  pickup. 
There is a possibility of resonance 
between the elasticity of the record 
material and the effective mass at 
the stylus tip. 
Both vertical and lateral ac-

celerations are applied to the stylus, 
and the lateral forces have equal 
vertical components because of the 
nearly 45 deg. slope of the side 
walls. If these forces exceed the 
downward bearing weight of the 
pickup, the needle will lose contact 
with the groove giving rise to fur-
ther discontinuities in the traced 
wave.  It is not surprising then, 
that considerable noise would re-
sult from the mutually opposing 
forces of the record and reproducer 
under the stimulus of discontinu-
ous waves. 
It is fortunate that, in the elec-

trical output of the reproducer, 
only the odd harmonics appear in 
the lateral system. This is because 
all of the even harmonics are 
eliminated by the symmetry of the 
traced wave.  In this respect the 
lateral system is superior to vertical 
in which even as well as odd 
harmonics are present. If the ac-
celeration were held to a value 
which precluded waves with cusps 
below 3000 cycles, the harmonics 
caused by frequencies above this 
would lie outside of the audio pass 
band, assuming 8000 cycles as the 
upper limit of the desired audio 
range,  although  different  tones 
would still be present. 
Because of the importance of this 

type of distortion it would seem to 
be essential to monitor the program 
material for acceleration, since this 
is the most serious limitation of the 
system. Although the acceleration 
possibly would not provide a prac-
tical signal for volume indication, 
it should be checked and kept with-
in a definite ceiling just as strictly 
as broadcast program material is 
held to 100 per cent modulation. 

Reproducer design 

From tests made in the Brush 
Development Labs.* on the torque 
necessary to overcome the drag of 
the stylus in tracing a record, it 
was found that above a bearing 
weight of 30 grams the drag in-
creased more rapidly than linearly, 
indicating a change from sliding 
friction to cutting friction. From 
this and the results of many life 
tests it has been established that a 
bearing weight of 1 oz. Is satisfac-
tory for long record life. Since the 
groove walls have approximately 
45-deg. slope to the horizontal, 

(Continued on page 128) 

*Some Problems of Disk Recording, S. J. 
Begun, Proc. IRE, Vol. 28, No. 9, Sept. 1940 

124 ELECTRONIC INDUSTRIES  •  July, 1945 



y ou can cut connecting time as much 
as 50c,"0 merely • by changing to 

HYDENT (indent type) connectors 
These one-piece connectors are in-

dented onto the wire or cable by means 
of the Burndy HYPRESS. The opera-
tion is fast and sure — no solder—no 
flame to damage insulation. HYDENT 

connections are strong and highly effi-
cient. The HYPRESS—automatic or 
manually operated—makes a uniformly 
firm indent that is easily and quickly 
inspected. Send for literature today, or 

have Burndy engineers submit costs 
based on your production needs. Write 
to Burndy Engineering Co.,  107-K 

Bruckner Blvd., New York 54, N. Y. 
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* TELEVISION TODAY* * 
New Developments in the Video Field 

Television find FM 
Ask Alternative No. 1 

Helping to clarify the situation 
brought about by the FCC proposal 
for the use of one of three "alterna-
tives" in the 44-108 mc band for 
FM and television, both Television 
Broadcasters Association and FM 
Broadcasters,  Inc.,  have  urged, 
through resolutions, that the No. 1 
alternative be adopted forthwith. 
This would give television the bands 
between 68-74 and 78-108 mc; 174-
216 mc has already been made of-
ficial. Under this arrangement the 
FM people would get the 50-68 mc 
spot for which many, including in-
ventor  Armstrong  himself,  have 
been plugging. See diagram on page 
73. and the story of the proposed 
propagation and interference tests 
on page 91. 

Jersey 11F Tele 

North Jersey Broadcasting Co., 
Clifton, N. J., has been granted a 
construction permit for an experi-
mental television station to operate 
at five kw. Frequencies to be used 
are 514000 - 530000, 900000 - 920000, 
1302000-1325000 kc. 

Tele for Motorola 

Galvin Mfg. Corp., Chicago, is 
preparing for the production of 
home television receivers.  In the 
company's annual report to the 
stockholders issued early in May, 
-President Joseph E. Galvin said: "I 
think television is coming much 
faster than a lot of people concede, 
and Motorola is ready to deliver 
television receivers as soon as tele-
vision arrives on the commercial 
basis." 

Television Theater 

Toledo (Ohio) may have a the-
,a.ter designed and equipped for 
television showings. Anthony Wayne 
Development  Co.  has  completed 
plans for such a venture. 

Motel Room Tele 

Radio in hotel rooms is pretty 
common, of course. Now the Hotel 
New Yorker in New York is plan-
ning on television for some of its 
rooms.  At least the hostelry's ex-
ecutives have gone so far as to 

*Title registered U. S. Patent Office. 
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conduct a survey among patrons to 
find out whether such a service 
might be desirable. 

DuMont Capital Tele 

Plans of Allen B. DuMont Lab-
oratories, Inc., for the establish-
ment of a Washington broadcasting 
station have moved forward apace. 
The construction permit has been 
received and plans completed for 
the establishment of a station in 
the Hotel Harrington. Director of 
Research Dr. Thomas T. Goldsmith, 
Jr., and members of his staff are 
at present conducting field strength 
tests and compiling propagation 
data covering the territory. The 
station will broadcast under the 
call letters W3XWT. 

Oregon Asks Tele 

As of June 1, Federal Communi-
cations Commission had a backlog 
of 116 applications for television 
stations to pass upon.  Latest ap-
plication and the first from the 
state of Oregon came from the 
Oregonian Publishing Co. in Port-
land which has asked for channel 
4.  A bid for another New York 
city station also has been filed. 
Palmer K. and Lois Leberman ask 
for channel 10. The application 

from Oregon makes that State the 
32d to enter the television picture. 

Raytheon Relay OK'd 

Raytheon Mfg. Co., which a short 
time ago applied to FCC for cer-
tain high frequency channels and 
permission to build five experi-
mental radio relay stations to func-
tion between New York and New 
England, has been given the green 
light on the project. They are to 
be class 2 point-to-point stations 
and experimental work contem-
plates the transmission and relay-
ing of high definition and color tel-
evision, high-fidelity FM programs, 
telephone, telegraph and facsimile 
as well as aeronautical safety com-
munications, aircraft traffic control 
and the automatic reporting of the 
positions of  aircraft.  Frequency 
bands are to be specified later. 
Stations will operate at 100 watts. 

Rent Tele Sets 

Before the war some British com-
panies carried on a business of 
renting television receivers for home 
use.  It is reported in "Sylvania 
News" that a similar plan has been 
projected for the American market. 
The plan proposes that renters sign 
up for at least a quarterly period 
and pay, in addition, a reasonable 
installation fee. 

MONITORING REMOTE TELEVISION PICKUPS 

This is part of the extensive monitoring equipment used by NBC engineers and technicians on 

remote pickups for television, this particular installation being one that is used frequently in 

broadcasting Madison Square Garden sports events. This is the "suit-case" type of equipment 
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The HARVEY Regulated Power Supply 206 PA 

is the latest contribution to the radio and electron-

ics industries by HARVEY of CAMBRIDGE. It is 

designed to fill the need for a constant source of 

laboratory D.C. power between the ranges of 500 

to 1000 volts. 

The HARVEY 206 PA operates in two ranges: 

Low range — 500 to 700 volts at N amp. . . . High 
range — 700 to 1000 volts at M amp. ... Regula-

tion is 1 c o. or better . . . Output is constant even 

though line voltage varies between 95 and 130 

volts . . . Output is constant within 1% from no 

load to full load in each range. 

These important factors plus many other safety 

and convenience features make the HARVEY 206 

PA your best bet for operation with constant fre-

quency oscillators, measurement equipment, pulse 

generators, amplifiers and other equipment re-

quiring regulated D.C. voltage. For details get in 

touch with HARVEY of CAMBRIDGE. 

HARVEY RADIO LABORATORIES, INC. 
44 I CO NC ORD AVE NUE  -  CA MBRID GE 38, M ASSACHUSETTS 
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NE W BULLETINS 

Electric Tachometers 

A 12 page pamphlet describing 
electric tachometers has been pub-
lished by the General Electric Co., 
Schenectady, N. Y. Three types are 
listed. The first type, with a speed 
range of 300 to 4,000 rpm consists 
of a dc generator whose shaft is 
connected to the shaft to be meas-
ured and an indicating or record-
ing voltmeter with a properly cali-
brated dial. In the second type an 
ac generator is used and speeds 
range from 10 to 15,000 rpm. The 
third style, with speed range from 
6,000 to 60,000 rpm consists of a 
phototube, lamp and amplifying 
equipment to furnish the indicat-
ing voltage. Dimensions and other 
application  design  specifications 
are given for each type of techom-
eter. The bulletin number is GEA-
4324. 

Alnico Magnets 

A design pamphlet on sintered 
alnico magnets is available from 
the General Electric Co., Schenec-
tady, N. Y. (Bulletin GEA-3682-B). 
B-H and external energy curves 
are given for alnico as well as for 
tungsten,  cobalt  and  chromium 
magnetic alloys and the reasons 
for the smaller required size of al-
nico magnets are explained.  Re-
sistance to demagnetizing influences 
are shown.  Mechanical properties 
and design tolerances also are list-
ed.  Included in the last twelve 
pages is a catalogue of alnico mag-
net shapes for the uroduction of 
which dies are available, giving 
unit and quantity prices for mag-
nets in the rough, finish ground 
and magnetized to saturation. The 
booklet contains illustrations and 
some photos of the manufacturing 
process. 

X-Ray Diffraction 

Many illustrations of X-ray dif-
fraction  patterns  together  with 
analyses  of  their  meaning  are 
given in a new brochure of the 
Picker X-ray Corp., 300 Fourth 
Avenue, New York.  Identification 
of crystalline substances, separa-
tion of substances with the same 
chemical  formula  but  different 
structures and studies of the ef-
fect of working on materials are 
all shown.  In addition the X-ray 
apparatus is described and char-
acteristics are given.  Also listed 
are a Laue camera, two sizes of 
powder cameras and a back reflec-
tion camera for use with the X-ray 
equipment. 
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PHONOGRAPH DYNAMICS 

(Continued from page 124) 

lateral forces exerted by the stylus 
will have vertical components of 
the same magnitude. 
The stiffness of the suspension is 

thus limited to a value which will 
permit the maximum displacement 
to be obtained without exceeding 
28 grams. The compliance  (re-
ciprocal  of  stiffness)  must  be 
greater than 

1  .004 in. 
C =  =   

oz. 
cm/dyne 

As was pointed out previously, 
the stylus is subjected to a vertical 
movement resulting from "pinch 
effect." It is clear, therefore, that 
the reproducer must have mobility 
in this plane as well. Since the or-
der of vertical movement is ± .0005 
in., the stiffness in this plane may 
be approximately 8 times as great 
as that in the lateral plane. The 
acceleration, to which the stylus is 
subjected, fixes the allowable effec-
tive mass at the needle point. 

Since f = ma 

where f is the downward bearing 
force in dynes. 

is the dynamic mass at the 
needle point 

a is the maximum probable 
acceleration, say, 1000g 

f  28 x .98 x 103 
m  —   

a  106 
27.4 x 10-3 gms. 

There is a limit also to the 
mechanical resistance  (damping) 
which may be used to suppress un-
desired vibration. Since the velocity 
maximum is the order of 20 cm/sec 
the maximum allowable mechanical 
resistance, r, will be 

f  28 x .98 x 103 
r —  —   

20 cm/sec 
.137 x 106 mech. ohms 

Merely satisfying these limita-
tions is not enough, however, for 
resonance in the mechanical sys-
tem may further increase the force 
at the needle point. Consider the 
simple mechanical system in Fig. 7. 
For analysis it is convenient to 

convert the mechanical system to 
an equivalent electrical circuit. This 
makes use of the analogy between 
force and voltage, motion and cur-
rent, mass and inductance, compli-
ance (reciprocal of stiffness) and 
capacitance, friction and resistance, 
etc. 
In this mechanical system we'see 

that there are two motions, that of 
the initiating force, and that of the 
mass. The spring, which joins them, 
transmits the force, but not the 

= .37 V 10-6 

motion. Because of the two mo-
tions, the electrical circuit will have 
two currents, and the force, or 
voltage, will be coupled to the mass, 
or inductance, through the spring, 
or capacitor. 
Fig. 7 is an electrical circuit 

which satisfies the requirements of 
the analogy. The compliance (c) 
replaces the capacitor, and the 
mass (m) replaces the inductance. 
The total current is represented by 
V1 which is the motion of the ap-
plied force, and the current through 
the inductance is represented by 
V2,  the motion of the mass. The 
capacitor current, V1 - V2, is the 
difference between the two motions. 
Thus the mechanical system in 

Fig. 6 may be represented by a 
parallel resonant electrical circuit. 
The behavior of such a circuit is 
familiar to electrical engineers. If 
constant current is fed into a 
parallel resonant circuit, and the 
frequency varied, the voltage which 
is developed across the circuit will 
rise to very high values at res-
onance, limited only by the quality, 
or Q, of the circuit elements. In the 
mechanical circuit the analogy is 
that constant motion is imposed 
upon the system, due to the positive 
drive of the stylus by the record. 
At the resonant frequency of the 
system the force developed at the 
driving  point  rises  to  a value 
limited only by the mechanical Q 
of the system. Q, in mechanical 
systems, is, as in electrical net-
works, proportional to the ratio of 
stored to dissipated energy per 
cycle. It is important to observe 
that the Q of mechanical systems 
is usually much higher than that 
of electrical circuits. 
Now the mechanical system in 

Fig. 6 is a schematic representation 
of a pick up suspension and the 
dynamic mass of the tone arm. As-
suming an effective tone arm mass 
of say 50 gms. and the limiting 
compliance of .37 x 10-6 cm/dyne 
in the suspension we have: 

1  1 
(a) =   

V mc V 50 x .37 x 10-6 

f =_ — = 37 cycles. 
2r 

= 232 

At this frequency the force ex-
erted on the record is limited only 
by the damping introduced in the 
mechanical  system.  Since  most 
mechanical systems have several 
modes of vibration, it is not un-
usual to find several frequencies at 
which the needle point impedance 
rises to high values. 
The solution of the damping 

problem depends to a large extent 
upon the type of voltage generating 
element employed, such as piezo-
electric  crystal, moving coil, or 

(Continued on page 190) 
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UNIT 
with 

24 Station 
INDEXING 

Work Carrier 

Delivers 5 Complete 
Assemblies Per Minute 

Scientific Electric Elec-
tronicHeaters are made 
in these power sizes... 
and a range of frequen-
cies up to 300 Mega-
cycles depending upon 
power require ments. 

HERE'S a striking example of how 
Scientific Electric Engineers in-

creased brazing production output by 
designing a special automatic machine 
to operate in conjunction with Elec-
tronic heating. 
A manufacturer of weather-proof 

control box covers was already using 
electronic heat to speed up production 
in the brazing operation involved. But 
greater production was urgently needed. 
Each assembly was being inserted and 
removed from a single heater coil . . 
one at a time. 
To increase output Scientific Electric 

engineers designed this compact circu-
lar, 24 station indexing work carrier 
which operates from the 18 KW elec-
tronic generator at the left. 

3 KW  18 KW 
5 KW  25 KW 

71/2 KW  40 KW 
8 KW  60 KW 
10 KW  80 KW 

121/2 KW  100 KW 
15 KW  250 KW 

The operator merely loads the sta-
tions as they come around empty. Heat 
is applied by three water-cooled induc-
tion coils under three of the work 
positions. The coils are followed by 
the vertically operating ejecting mecha-
nism and a complete assembly is ejected 
from the carrier each 12 seconds. 
The carrier, which is operated by a 

small motor can be applied to any of 
our electronic generators depending 
upon the heat input requirements of the 
work to be handled. Normal output of 
the unit illustrated is at 200 to 600 kc. 
Workpiece output up to 20 per min-

ute can be obtained and carriers, cus-
tom tailored to your requirements, can 
be delivered within 30 days. Send us 
your requirements today. 

g  •  • 

Division of 

COR IUIGATED QUENCHED GAP COMPANY 

119 MONROE ST. (+(l t ShiCil_113 GARFIELD, N. J. 

Manufacturers of 

Vacuu m Tube and Spark Gap Converters Since 1921 _ } 
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CLOSEUP OF A NICE JOB 

We can honestly say that Electronic 'Winding 

coils are getting better and better. They 

have had to be better to satisfy the insistent 

demands of communications brarches of the 

armed services and to contribute to the de-

pendability of rugged radio equipment that 

is helping to save lives all around the world. 

This closeup of a nice job of cail winding 

shows a complete RF assembly — just one of 

the many precise jobs we can do. If specifica-

tions call for a coil of extra quality call on 

Electronic Winding. 

EkerwitallUa*Co. 
5031 BROAD WAY 

CHICAGO 40, ILL. 
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* * MANUFACTURERS OF EXTRA,, 

QUALITY COILS FOR PRECISION 

COMMUNICATIONS  EQUIPMENT 

P RESET TI MER 

I Continued from page 99) 

volts to 130 volts which is sufficient 
to light it. 

A complete counter decade con-
sists of four of the stages outlined. 
The input signal applied to the 
first pair sets up a condition so 
that tube 1B is operated on alter-
nate pulses. This goes on no mat-
ter what else happens in the next 
stages in these series. That is, tube 
1B is conductive after pulses 1, 
3, 5, 7 and 9. In other words, it 
takes two incoming pulses to pro-
duce one cycle of operation in the 
first counter unit. When a count is 
made, a large pulse will be evident 
at several points in the circuit, 
when the current is changing from 
one condition to another. Such a 
pulse may be picked off through a 
condenser and applied to a decade 
stage which operates on every sec-
ond pulse if received. Therefore, 
the second stage will operate in 
the  "on"  condition  during  the 
period while the pulses 2 and 3 
and 6 and 7 are applied to the 
first tube. 

The third stage of the series also 
operates on  every second  pulse 
count circuit, and therefore op-
erates when the incoming pulses 
reach 4, 5, 6 and 7 counts. At the 
count of 7 it happens that all 
three stages are at "on" condition. 
The next pulse that comes along 
releases all of them and a pulse 
is generated during this release 
which kicks up the 8 unit. The fol-
lowing pulse will operate the No. 1 
counter again and since the 8 is 
still up, the total count is 9. 

Should the condition require it, 
there is no need of stopping the 
count at 9, and the count would 
continue up to 15 if desired. How-
ever, when the counts are more 
than 10, it is usually preferable to 
go to a decade system and stop 
the count at 9 and transfer the 
tenth pulse to another decade ar-
rangement. This permits continu-
ing the count past 10. In other 
words, after each time that the 
first decade reaches 9, the first 
counting pair brings up a number 
two count. Normally, pulses from 
the number "2" pair have no ef-
fect on the number "8" pair ex-
cept when the latter is operated. 
After number "2" releases number 
"8," a pulse from "8" is transferred 
back to release number "2," where-
upon all counting pairs are re-
stored and a single pulse is trans-
ferred to the tens decade. This is 
done as follows: The ninth pulse 
received establishes a conducting 
condition for both stages 8 and 
1, another operating path from the 
No. 1 decade to the No. 8 decade 
so that the latter is released. 

(Continued on page 134) 

ELECTRONIC INDUSTRIES  •  July, 1945 



HEINE MANN 
MAGNETIC CIRCUIT BREAKERS 

S 

oi C c 
'ti  ILIVOIS 'TOOL WORKS  hicago, 111., in 

consideting the type oi ptotection. most desitable tot 

this 20 04 high ite quency  eed. 

genetatot, decided that 

the magnetic action  of thellE114EVI OI4 CIRCUIT 

BR OKER ma t the ono best suite 
de i  d lot theit n  

This genetatoi, built tot both induction and 

dielectric heating, demanded. inos  tantaneous sus-
pension of the cutlent in case f short circuit, but 

also sequired that the current should no t be 

intet-

tupted lot temporal/ hatmless inclease of load. 

Th nstruction oi the 
e co  lilatIR141/1/21414 CIRCUTT 

13REAIOSR (the high speed. latch, the time-delay 
mechanism and °tiles featutes) makes it the 

ideal protective device lot any tyPe oi scien-

tilic equipment. We utge you to investigate 

its  possibilities to Y CO OUR equ  E 

ipment. 

CAT ALOG SHO WING  MPLET  LINE AND 

SEND FOR 

S CIEN CE  

CLOSE-UP OF PART OF 
HIGH FREQUENCY GENER-
ATOR  SH O WING  CIR-

CUIT BREAKERS IN PLACE 

ENGINEERING DATA 

HEINE MANN 

PLU M s O Nary of Heinemann  BREAKER C O. Subsidiary emann Electric Co.. Est. 1888 

TRE NTON, 
.n CIRCUIT _  N.  J.  
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Be Ready with 
Webster Electric Pickups 

We are led to expect great things after the war. Science has 
indeed made marvelous strides under the lash of Mars. Probably 

few advances exceed those made in the field of electronics. 

Webster Electric's years of "know how" in the field of high 

fidelity sound reproduction now serves the war effort well. In 

due time many of the things we have learned will become alive 

as worthy components of the new radio-phonograph sets that 

many thousand homes are waiting for. 

Then, as always, you will want the precisely balanced Webster 

Electric pickup that practically does away with record wear and 

needle changing . . . its light weight accurately balanced to give 

just the right needle pressure . . . its faithful reproduction of the 

deep tones of the bass, the thrilling soprano of the piccolo and 

all the colorful tone shadings between. 

These, Webster Electric will then have ready for you . . . ready 

so that the new, streamlined designs for which the public waits 

will have the clean, high quality tone reproduction that Webster 

Electric pickups have always given. 

To this end we invite you to keep in touch with Webster Electric. 

Let us cooperate with you in preparing these fine new products 

for the post-war markets. 

Let's All Back the Attack 

Buy Extra War Bonds 

(Lient.rd under 
patent:. of' I he. 

Rrush Derclopment 
Conti:am') 

Ten thousand different 

radio and electronic parts immediately 

available on priorities 

Trained expeditors select 

and ship same day your order 

is received 

EXPEW [HUE 
Known since 1922 as reliable 

jobbers, wholesalers end manufacturers of 

radio and electronic equipment 

Wif) Wire i   
r&levision lac 

100 Sixth Ave. (Dept. N-7) New York 13, N Y. 

Boston, Mass.  Newark, N. J. 

World's largest Radio Supply House 

Originators and 

Peacetime Marketers 

of the celebrated 

W EBSTER KO ELECTRIC 1̀(716 -°ile g2ill°  
Ra ,ne W.scens , U S A • 1..ta' ',shed 1909 • taper, Dept  131 40th Street New 90,0  16 , Cable AdOfess  ARLAB  New 5.0 Cele 

"Where Quality is a Responsibility and Fair Dealing an Obligation" 

35 

Write today for our bargain 

flyers and special bulletins 
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'Dfs-GrwrolA corwortents ar‘ct 

o3sercOed otoorrmt 

1.-pIece loroor‘tb pkosftc groorceis 

aye n1/2ect'on coo\ deck '‘n  m oVa 

LUNT 

A product designer did ... producing 

a new and improved grommet design 

using a special flame resistant 

Lumarith* CA formulation. 

THERE ARE sound reasons why Jan De Swart of Victory Manufactur-
ing Company turned to Lumarith plastics when he developed the 
"Des-Grommet" for use on U. S. naval vessels. In abrasion tests using 
braided metal cable the Lumarith grommet showed less deterioration 
than did grommets made of lead, and caused far less wear to the 
braided cable than steel grommets did. 
By taking full advantages of the physical characteristics of Lumarith, 

the Des-Grommet is designed to be self-locking, capable of blind in-
stallation (from one side of partition), and adjustable to as many as 
five different wall thicknesses. A special non-burning formulation of 
Lumarith CA (cellulose acetate) was used to meet Maritime Commis-
sion requirements for fireproof material. 
The use of Lumarith in place of metal reduces production time and 

manufacturing costs. Grommets are injection molded in a matter of 
seconds—using multiple cavity molds. Finishing and polishing opera-
tions are reduced to a minimum. No machining, plating or enamelling 
is required. 
The development Of the Des-Grommet is a good example of the right 

approach to plastics. It is the type of project that the technical staff of 
Celanese is prepared to help you accomplish with your product. Your 
inquiries are invited. Celanese Plastics Corporation, a division of 
Celanese Corporation of America, 180 Madison Avenue, New York 16, 
New York. 

c/ 1 6,aziee e •Reg. U. S. Pat. Off. 
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NEW METER 
964"  

BOTH 

Saves panel space and 
weight — one instrument 
does the work of two 

Insures operation of 
equipment at proper 
speed, within 2-- 0.3% 

Eliminates break-
downs caused by failure 
to lubricate, maintain and 
overhaul—on schedule 

ELAPSED TIME 

Size.. 314' flange diameter. Black metal case for 
flush-panel mounting. 5 reeds... 58-62 cycle range. 
Accuracy... ± 0.3%. Power consumption ... 3 
watts, 110 volt operation. Weight... 1.3 lbs. Also 
made for 59-61, 48-52. and 49-51 cycle ranges. 

This combination running time and frequency meter is just one of 

the variations J-B-T has pioneered for specific field and laboratory use 

in measuring speed, temperature and frequency. This and 17 other 

interesting applications are illustrated in a new bulletin, now ready. 

They may suggest ways to attack your own problems ... through use 

of J-B-T's wide engineering "know how," laboratory set-up and pro-

duction capacity. Ask for Bulletin VF 43-IC. 

P Perhaps you would also like to have 

.S. Bulletins VF-43 describing basic Vibrat-

ing Reed Frequency Meters and their operation, 

VF 43-IA on 400 cycle meters and VF 43-IB on 

the smallest frequency meters made. They're 

yours for the asking too. 

J-B-T INSTRUMENTS, IN I 
433 CHAPEL STREET  • NEW HAVEN 8, CONNECTICUT 
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PRESET TIMER 
(Continued from page 130) 

A pair of decades (totalling 8 
twin triodes) will count up to 99 
directly. In each case the answer 
is derived from totalling the num-
bers indicated on the neon lamps. 
Each pulse received by the "tens" 
decade sets up a similar series of 
operations and the count progresses 
through as many decades as de-
sired. 
A neon lamp is provided in the 

plate circuit of one tube of each 
pair so that a visual indication of 
the count appears. It is necessary 
to add up the numbers associated 
with these neon lamps. For in-
stance, a count of seven would pro-
duce lighted neon lamps: four, two 
and one, etc. 
Since the tubes are of the high 

vacuum type they will operate as 
fast as needed for this service. It 
makes no difference whether the 
succession of pulses comes at the 
rate of a million per second or 
only  one  per second  if minor 
changes in the time constants of 
the circuits are introduced. 

Process timing control 

In most measurement problems 
it is only necessary to record the 
interval during which some action 
occurs. The total elapsed time is 
therefore read off the neon lamps 
from all of the decades. For control 
work, however, it is less important to 
measure the elapsed time than it is 
to stop some process after a def-
inite  interval,  or  else  after  a 
definite number of impulses ap-
pear. One of the most valuable 
features of this counter is the use 
of a series of switches whereby 
any interval can be set up. A proc-
ess can thus be terminated in-
stantly after a definite number of 
pulses has been run off. 
In one sense, a counting decade 

of this type has no memory and 
if any of these circuits should 
have been set up previously in an 
"on"  position,  rather  than  the 
neutral or "off" position, the count 
would go along starting with the 
count so established. For instance. 
if in any decade unit the number 
"4" circuit had been set up by 
switches,  the count  would  start 
from  there and  the next pulse 
would bring in a 5. This principle 
is used in the setting up of definite 
time intervals for process control. 
Assume, as in Fig. 4, a complete in-
strument  is  equipped  with  six 
counting decades. 
For example, if the required in-

terval  is 123,456  units  of  time. 
switches on the front panel are 
thrown, associated with the num-
ber 876,544 (which is the comple-
ment of the required interval, to 
add up to a total of 1,000,000). 

(Continued on page 138) 
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RADIO RECEPTOR'S NEW "MASTER" SERIES 
THERMATRON ATTRACTING WIDE ATTENTION 

Zr 

5 KW 
-Fleatmoster" 
Thermotron 

The new "Master" Series of THER-
MATRON electronic dielectric heat 
generators, headed by the popular 5 
Kilowatt output "Heatmaster," is now 
enlarged by the addition of two new 
models. They are the "Headmaster, 
Jr.", with an output of 2% Kilowatts, 
and the "Weldmaster" and "Weldmas-
ter, Jr.", especially designed for sealing 
and bonding thermoplastic sheets, with 
outputs of 1 Kilowatt and 500 Watts 
respectively. According to Radio Re-
ceptor engineers, each of these ma-
chines fills a definite place in the new 
industry which is growing up around 
electronic heating. 
The "Heatmaster" illustrated gives 

a new high value per dollar in elec-
tronic heating, and has the additional 
advantage of occupying little floor 
space. As shown, it incorporates a 
built-in, highly shielded "oven," or 
electrode cage, automatically operated, 
and designed especially for the plastic 
and rubber industry. It is also sup-

plied without the "oven" so that it 
may be used with external electrodes 
in connection with conveyor belts or 
other applications. Floor space is only 
24" x 48". 

The "Heatmaster, Jr." embodies the 
same excellence in design, manufac-
ture and the use of highest class 
standard components including the 
new type radial fin tubes as the "Heat-
master," but has an output of 2% 
Kilowatts or a BTU output of 8550 
per hour as against the 17,000 BTU's 
of the larger model. The same safety 
features and simplicity of control as 
characterize the larger model are 
found in the "Heatmaster, Jr." Both 
models are available at 27.4 mc fre-
quency, and at 15 and 5 mc as may be 
required. Other frequencies can be 
supplied. The larger model operates on 
200 volt 60 cycle three-phase current, 
while the smaller unit runs on 200 volt 
60 cycle single-phase. 

A folder describing the complete 
THERMATRON line will be forwarded 
on request. 

"DesalteC Life Saver Produced 
on THERMATRON Machines 

The Permutit Company's "desalter," 
which makes sea water potable in 20 
minutes and which has been supplied 
by the hundreds of thousands to Army 
and Navy fliers who may be possibly 
forced down at sea, is known to many. 
It is one of the outstanding develop-
ments of the war. But what is not gen-
erally known is that the Gemloid Cor-
poration of Elmhurst, Long Island, 
which makes a large proportion of these 
"desalters," uses THERMATRON in 
their assembly. THERMATRONS of 
the "Weldmaster" series are designed 
especially to weld, seal or bond ther-
moplastics such as Vinylite, of which 
these bags are made. Both the "Weld-
master" of 1 KW output and the 
"Weldmaster, Jr.", which has an out-
put of 500 watts, are designed for 
welding or bonding thermoplastics. 
The Permutit "desalter" is a tough, 
collapsible, non-corrodible plastic bag 

with a simple strap closure and built-
in filter that can be used over and 
bver again. This product is the fore-
runner of many other plastic prod-
ucts to be manufactured economically 
on THERMATRON electronic heat 
welders by Gemloid and other plastics 
products makers. 
Already, manufacturers of such 

products as raincoats, shower curtains, 
baby pants, tobacco pouches, cosmetic 
bags and other articles of widespread 
use, are displaying great interest in 
this new production method which of-
fers so many outstanding advantages. 
Radio Receptor Company's labora-

tories offer manufacturers a complete 
service in the adaptation of electronic 
dielectric heating equipment in their 
manufacturing processes. While the 
plastic industry has been among the 
first to grasp the possibilities of this 
new tool, many other industries are 

Permutit Desalting Bog 

searching out its potentialities and are 
making plans to use THERMATRONS 
as soon as they become more generally 
available. 

251 W EST I fi1th ST REET  NE W V O R K I I. N. Y. 

Engineers and Manufacture's of Airway and Airport Radio Equipment 

SI N CE  1922  IN  RA DI O  A N D  ELE CTR O NI CS 
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Look to COMCO for VHF 

Ceo 
a 

Radio and Electronic Equipment 
Test-Proved 
for Dependable 
Performance 

The Comco system of testing 
and inspection maintains a 
continuous and rigid control 
of quality. The finest scientific 
devices and instruments in the 
hands of experienced techni-
cians insure positive protec-
tion against all usual causes 
of sub-standard performance. 
It is no accident that COMCO 
customized equipment has 
become widely known for 
unvarying quality and de-
pendable performance. 

• 

• 
•  

•  

• 

• 
•  

• 

COMCO VHF TRANSMITTER MODEL 170 

Reliable VHF, 50 watts output. Frequency 
range 100 to 160 Mc. Cabinet size: Width 
23"; depth 18"; height 48". COMCO Model 
127AA Transmitter also available for oper-
ation on a frequency range of 200 to 550 kc. 

e 

• - 

COMCO VHF RECEIVER MODEL 132 

• Compact VHF crystal controlled, fixed fre- 
•  quency, superheterodyne. Single channel re-
• ception; 51/4 -inch relay rack panel mounting. 
•  12 tubes. Frequency range 100 to 160 Mc. 
•  Medium and low frequency receivers also 
•  available. • 

WRITEIJust a note on your company letterhead outlining your exact requirements. We'll give 
you the benefit of our specialized experience. We can supply a wide variety  customized 
equiPment on priority NO W. We are accepting non-priority orders for post-war delivery. 

l ir  

MANUFACTURERS OOFF  RADIO tf-' S(.. ELECTRONIC EQUIPMENT 

COMMUNICATIONS COMPANY, Inc. 
CORAL GABLES 34, FLORIDA 

Platy tof t 
METAL TUBE 
RESISTORS 

* Clarostat pioneered the plug-in 
metal tube resistors found today in 
many compact AC-DC radio sets. 
These handy resistors serve as volt-
age reducers and also as resist-
ance networks for supplying a 
plurality of voltages. Clarostat also 
makes voltage regulator ballasts in 
perforated metal cases, either as 
plug-ins or for permanent mount-
ing. 
If you are seeking such handy, ac-
curate, dependable resistors for 
your electronic or electrical assem-
blies, please bear in mind that 
Clarostat means outstanding expe-
rience, engineering and production 
facilities. 

* Consult Us . . . 
Send those resistance. control or allied 
problems to us for engineering collab-
oration, specifications, quotations. 
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CLAROSTAT M. CO., Inc. • n5-1 N. 6th St., Brooklyn, N. Y. 
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TRANSFORMER ae/ekftmea" 

Through full utilization of new war-time 
advancements in production methods, manu-
facturing facilities, and engineering tech-
niques, Jefferson Electric is prepared to meet 

tomorrow's transformer needs with a product 
capable of maximum application to postwar 

technical developments. 
The superiority of Jefferson Transformers 

will continue to be based on such vital and 
fundamental quality characteristics as: im-

proved steel to reduce electrical losses; ad-
vanced methods of using carefully selected iron 

for laminations followed by Jefferson's own 
process of annealing; improved compounds, 
materials and impregnation methods to pro-
vide greater resistance to moisture, extreme 

heat and cold. 

In addition to these features, full control 
over all methods of manufacture, assembly and 
inspection insures that every Jefferson Trans-
former is laboratory correct whether ordercd 
in small lots or hundreds of thousands. 
Consult now with Jefferson Electric trans-

former engineering specialists about your pres-
ent and anticipated future needs and assure 
yourself of the ultimate in dependable, reliable 

transformer service. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Suburb of Chicago), 
Illinois. In Canada: Canadian Jefferson Elec-
tric Co. Ltd., 384 Pape Avenue, Toronto, Ont. 

TRANSFORMERS 
ELECTRONIC INDUSTRIES  S  July, 1945 
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BUILT FOR To m SERVICE 

TYPE 910C 

REVERSE CURRENT 

RELAY 

... FOR POWER GENERATORS 

Operating under toughest conditions, this R-B-M Reverse Current 

Relay has done a remarkable job on auxiliary engine-driven genera-

tors in plane and tank service. It is equally effective for any low vol-
tage D. C. application. 

In addition to extra strength and durability, design incorporates 
a magnetic latch which prevents closing of contact under great vibra-

tion or shock. Contacts rated 100 amps at 30 volts D. C. maximum. 
Dimensions — width 44/16", depth 3-7/16", height 2-1/16". Average 
weight 1.62 pounds. 

Other R-B-M equipment available for low voltage D. C. applica-

tions includes toggle, rotary, and push button switches, voltage regu-
lators, engine-starting solenoids, light and signal relays. For additional 
information, write Dept. B-7... 

R-B-M MANUFACTURING COMPANY 
'Divilion of 

W IRE  C ORP OR ATI O N Essex 

LOGANSPORT, INDIANA 

MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 
AUTOMOTIVE. INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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(Continued from page 134) 
That is, the "four" switch on the 
unit decade, the "four" switch on 
the ten decade, the number "5" 
switch on the hundreds decade and 
the number "6" and "7" and "8" 
switches on  the thousands, ten 
thousands and hundred thousands 
decades are operated. This in turn 
sets up these figures among the 
pairs of tubes in the counter, so 
that when the count starts, it con-
tinues from the point starting with 
the number 876,544 and counts up 
to 1,000,000. At this point a special 
control tube operates and actuates 
a relay or other device applicable 
to the process. The operation of 
this latter tube can be made either 
to restore all counters and tubes 
to the starting condition, so that 
a second interval of the same dura-
tion can be immediately started. 
or the whole process can be de-
layed until a repeat key is operated 
manually. 

The  photograph  Fig.  4, illu-
strates the appearance of the in-
strument where the pre-selection 
switches and the indicating neon 
lamps are mounted on the front 
panel. The four double triodes ap-
pearing in each decade are ar-
ranged as a single unit, Fig. 5, so 
that groups of the decades units 
can  be  assembled  side-by-side 
when large counting intervals are 
to be provided for. Although a 
large number of tubes are found 
in the circuit, the circuits associat-
ed with most of them are duplicat-
ed. This provides the greatest sim-
plicity in production and servicing. 

The whole plan of applying the 
circuits to counting involves the 
distribution of a series of pulses 
which may be from any one of a 
number of sources, so that each 
pulse is applied to operate the 
right counting stages or decades. 
For instance, when changing over 
the count from say 9,999 to 10,000, 
four separate counting units must 
be operated by the same pulse. It 
is also necessary to apply and 
transfer the incoming pulses so as 
to avoid the introduction of any 
type of transient. The control cir-
cuit which applies the starting and 
stopping pulses to the counting de-
cades is shown in Fig. 6.  Here 
also a source of timing pulse from 
a crystal  oscillator  is provided 
when a standard of time is needed. 
A convenient crystal frequency for 
this purpose is 100,000 cycles which 
produces a series of pulses at ten 
microseconds intervals. 

A crystal oscillator circuit using 
tube (11) is generating currents of. 
say 100,000 cycles per second, con-
tinuously. It is necessary to con-
vert these sinusoidal variations in-
to a series of sharp pulses of 
relatively short duration, say two 

(Continued on page 142) 
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I'D LIKE TO SEE 
ABOUT SOME 5/4411 
MOTORS 

DO YOU 
NOW WE MAKE 
OIDED PLASTICS, 

TOO? 

THIS conversation might 
easily occur at our re-

ception desk because 

here under one roof and 

management we produce 

both small motors and 

molded plastics in large 

quantities for use in widely 

different products. 

Y ES, Y OU  CA N  BU Y ISI O T H 

AT G EN ER A L IN DU STRIE S 

--- Take small motors. We've built Smooth Power 
units for many years for our own line of velvety operat-

ing recorders, record - changers and turntables. We 
supply standard or designed -to -order Smooth Pour 
drives and assemblies for automotive devices, controls 
and other small electric products. Our customers include 
leading manufacturers in a wide range of industries. 

9.4? 
_ ow about molded plastic parts. We have the 

equ i ment for small and large work in any quantities. 
Our engineers, mold makers and machine operators 
have the combined "know-how" to deliver better plastic 
parts quicker and at prices in line with our established 
high quality. If you visit our factory (and you'll be 
welcome) you'll be amazed at the diversity of our work 
and at the length and quality of our customer list. 

Yes, you can buy both small motors and 
molded plastics for your postwar prod-
ucts from General Industries. We suggest 
a general discussion now, to be followed 
by details when our war work has been 
finished. It will be appreciated if you will 
address the specific division . . . motors 
or molded plastics. 

THE 

ENE R AL 

NDUSTRIES 
CO MPANY 

ELYRI A,  O HI O 
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Nc. 3 of a Series 

MODERN 
COIL WINDINGS 

"wills yarn" 

This machine produces a coil of the famidar 

-cotton interweave' . type where appearance or 

special applications require such construction. 

Glass or silk yarns are also used as a binder and 

insulator instead of cotton when their special 

qualities require it. 

Our engineering department will be glad to 

recommend the type of winding best suited 

to your requirements. 

COTO-COIL CO., INC. 
COIL SPECIALISTS SINCE 1917 

65 PAVILION AVE.  PROVIDENCE 5, R. I. 

NU M BE R  T W O  OF  A S 

DC means SC . . . 

Selenium Conversion and 

Selenium Control. SC 

Type  Selenium Recti-

fier is especially designed 

to pass the 100-hour salt 

spray test at 50' Centi-

grade. Again proving that 

EC means SC...Selenium 

Conversion and Selenium 

Control. If you use DC 

. . . get the facts on SC. 

SEND FOR 

BULLETIN 

SELENIUM CORPORATION 
of AMERICA 
1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 

EXPORT DIVISION: /111•1.AR  14•NSTN 

701 .4• ?????? 1.,14 /0401..s(417 

IN C11., ODA  BU R K LTD.. TORONTO 13, ONTARI O. CANADA 
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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 

ELECTRONIC INDUSTRIES  •  July, 1945 

ENGINEERING AND PRODUCTION 

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 InsulatorCo., Inc., LeRoy, N. Y. 

Lapp 
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"TOPS" FOR DIELECTRIC 

B& W has the answers to 

Inductor Coils of all types for 

Dielectric Heating uses! Many 

requirements can be matched 

by standard B & W heavy duty 

A:r Inductors of which the big 

rotary coil illustrated above is 

a typical example. Beyond these, 

more than a decade of special-

ized coil engineering experi-

ence is here at your disposal for 

the design of whatever type of 

special inductor your .applica-

tion may require. 

CUSTOM AND PRODUCTION BUILT ELECTRONIC EQUIPMENT ASSEMBLIES 

tavcE‘ 
In addition to Air Inductors and Heavy-Dub, Variable Capaci-

tors, B & W offers specialized facilities for the design and pro-
duction of custom-built electronic equipment such as special 
transmitters, test equipment, antenna tuning units, ultra-high 
frequency equipment, high voltage equipment, etc. Let us quote 
on your requirements. 

BARKER & WILLIAMSON 
AIR INDUCTORS' • VARIABLE CONDENSERS • ELECTRONIC EQUIPMENT ASSEMBLIES 

DEPLEL-75,235 FAIRFIELD AVENUE • UPPER DAIRY. PA. 

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

142 

P RESET TI MER 
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microseconds,  recurring  at  the 
original rate. The output of the 
oscillator is therefore transferred 
so as to control the operating rate 
of a trigger pair (tubes 7 and 8). 
The plate of tube 7 delivers these 
sharpened pulses to the counting 
decades.  It is also required that 
these  pulses  be  delivered  im-
mediately after the start signal is 
given and continue until the stop 
signal appears. 
Both of these requirements are 

handled by the control tube (12) 
which transfers the crystal oscil-
lations to the pulse sharpening pair 
(7-8) only when its No. 3 grid is 
biased correctly for operation. 
The latter grid is under control 

of tube (9). This tube is part of 
a "flip flop" switching pair (9-10) 
which was conditioned or made 
ready at the start by a circuit 
which made section (10) conduc-
tive and section (9) at cut-off. At 
the same time tubes (6) and (13) 
were both made conductive as well. 
When tube (9) is not conducting 

the voltage on its anode, which is 
paralleled with the anodes of tubes 
(2) and (4), is high.  Similarly, 
when tube (5) is not conducting 
the voltage on its anode, paralleled 
with the anodes of tubes (3) and 
(1), is also high. When the starting 
pulse is applied to the grids of 
tubes  (1)  and  (3),  the  output 
circuit of (3) upsets the balance 
between tubes (5) and (6) so that 
the former is operated and the 
latter is released. This places a 
cut-off voltage on tube (13), which 
had  previously  been  conducting 
with  enough  current  passing 
through it to shunt the effective-
ness of tube (7) for passing the 
sharpened pulses from the crystal 
oscillator into the counter decades. 
Counting continues until a stop-

ping pulse to tubes (2) and (4) 
causes the operation of tube (9) 
releasing tube (10). The grid of 
(10), now having a cut-off bias of 
about — 30 volts, is paralleled with 
the grid No. 3 of tube (12). This 
latter tube is now cut-off, inter-
rupting the stream of pulses to the 
counter decades. 
This condition holds until the 

circuit is reset by the manual reset 
of a key, whereupon the original 
conditions are re-established. The 
primary purpose of tubes (1) and 
(2) is to transform incoming start 
and stop pulses into differentiated 
versions  of  those pulses, which 
have  a sharply  defined  wave 
front, so that the point where 
transfer is accomplished is more 
precisely located. 
The basic principles of the scale 

of two counters were originated by 
Wynn-Williams in the early 30's 
for the purpose of counting cos-

(Continued on page 146) 
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CHARACTERISTIC  iMPEDANCE 
VS 

FREQUENCY 

RELATIVE VELOCITY OF PROPAGATION 
VS 

FREQUENCY 

Precision engineering—plus careful control 
of all manufacturing operations ... from raw 
materials to finished product—mean com-
plete reproducibility in any given Intelin 
Cable type ... and overall superior cables. 

Take Intelin RG-8/U for instance ... general 
purpose "work-horse" of high-frequency 
cables. Its characteristics are shown in curves 
obtained—not from nominal design values— 
but from thousands of actual measurements 
on cable samples, with special equip-
ment developed and used exclusively 
by Federal's Intelin Product Line. 

  Ifn)1L cc L 

How Federal H-F Ca le 
uality is Controlle by 

Intelin's Attenuation Meter is an example 

of such equipment. It's a precision instru-
ment ... accurate to .1 db ... developed by 
Intelin to provide a constant check on 
production quality and "measured" data 
for the equipment designer. 

For additional information regarding Intelin 
RG-8/U ... write today for Report E-53 
— and for cable you can count on... 

always specify INTELIN. 

Federal Telephone and Radio Corporal/oil 
Newark 1, N. I. 
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SOUND is captured and imprisoned upon a phono-
graph record. Its release for entertaining, educational 

and commercial use has for years been made possible 

by The Asiatic Corporation through Asiatic Phono-
graph Pickups. Long favorites with most leading manu-

facturers and jobbers of phonographs and phonograph 

equipment, Astatic Pickups have supplied the highest 
degree of quality and fidelity to record reproduction. 

For the days ahead, Astatic promises even greater 
true-to-life tonal realism, improvements in pickup de-
sign, construction and operating efficiency that will 
contribute immeasurably to the clarity and beauty of 
reproduction from the new, fine-grain, noise-free, Viny-
lite recordings of tomorrow. Conversion to peacetime 
production, when such permission is given, will be 

prompt and Astatic's greatly increased manufacturing 
facilities will be ready to serve its great host of manu-
facturing and jobber customers. 

"You'll HEAR MORE 
From Astatic-

THE 

ASTAT1C Crystal Devices 
manufactured under Brush 
Development Co. patents. 

CORPORATION 
CO N NEA UT,  ONI 0 

IN CANADA. CANADIAN ASIATIC LTD. TORONTO, ONTARIO 

/, 

VERSATILITY... 
special parts 

in any metal 

The most efficient 
functioning of a spe-
cial part in your 
product often de-
pends upon the 
metal used. Our 
engineers will be 
glad to help you at 
no obligation on 
your part. We are 
equipped to cold-
forge special parts 
in any metal, and in 
a wide variety of fin-
ishes. And costs for 
cold-forged parts 
are usually less. 

This Decimal Equivalents 
wall chart is accurate to 
four places and signalled in 
three colors. Yours at no 
cost or obligation. Just 
send us your name, title 
and address. 

See our Catalog in Sweet's 
EHe for Proarr. I Dr crgur rs 

JOHN HASSALL 
INC. 

Specialists in Cold-Forging 
Since 1850 

412 Oakland St. 
Brooklyn 22, N.Y. 
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TOP 

FREQUENCY STANDARD 
(60 cycle) for use with 
external power supply 

CENTER 

CHRONOGRAPH 
Records time intervals 

with resolution to .00I second 

BOTTOM 

FREQUENCY STANDARD 
(120 cycles) with 

self-contained power supply 

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

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

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

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

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

American Time Products, Inc. 
580 Fifth Ave. 

Dist. of Western Electric & 

New York, N. Y. 
Watch  . Master  Vi'atch-rate Recorders 
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T P4‘. : 
. M. 41 

1600 FRAME MOTOR 
Torque 4.5 in. oz. at 5800 RPM 

...f r.:10 0.C1 • 

WILS SOTO. 

'1:7u: %10:1  VO .7:.11.1.11seamil Mr0 

The power output of this 
precision motor is excep-
tionally high in proportion 
to its light weight and 
small size. Originally 
developed for numerous 
aircraft and portable 
applications, the charac-
teristics of its performance 
can readily be modified 
for a variety of new uses. 

FE AT U RES 

A .- ELECTRICAL 

Serbs or shunt wound 
Unidirectional or r  ibis 

High starting taupe 
low starting  t 
Low IF interference 

Armature and field windings 
Varnish impregnated and baked 

MECHANICAL V . 

Completely ..closed 
Adaptable for any wonting 
Laminated field poles 
Stainless steel shaft 
Two precision ball begrimes 
Mica insulated commutator 
Parlament and play adjustment 

1600 FRAME MOTORS 

Watts Output, Int. 

Watts Output, Con. 

Torque at 8500 RPM 

Torque at 5800 RPM 

Lock Torque 

Volts Input 

Volts Input 

Shaft Diameter 

Temperature Rise 

Weight 

(max.) 

(max.) 

(in. oz.) 

(in. oz.) 

(in. oz.) 

(min.) 

(max.) 

(max.) 

Series 

22 

3 

4.5 

12 

5 

32 

.250" 

50°C. 

12 oz. 

Shunt 

5 

1 

3 

5 

32 

.250" 

40°C. 

12 oz. 

ailibileg 1501 W. Congress St., Chicago, U.S.A. 
DYNAMOTORS • D. C. MOTORS • POWER PLANTS • CONVERTERS 
Export: Ad Auroemo, 89 Brood St., New York, U. S. A. Coble, Auriema, new York 
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mic ray discharges. This applica-
tion has also been extended to 
measure the intensity of any radio-
active emanation, even to protect-
ing the safety of workers in rooms 
where radium is continually han-
dled. It may happen that the slow 
accumulation of radioactive mate-
rials for  floors and walls may 
sometimes  be  a health  hazard. 
The discharge rate of those serv-
ices becomes a guide to the im-
portance of this hazard and to es-
tablish the time when it is de-
sirable to replace those surfaces 
with new material. 
In another application, the de-

cade counter becomes a standard 
of frequencies. When used with a 
crystal it will replace the multi-
vibrator. As a frequency divider it 
can be made to produce a ten to 
one division or any other reduction 
ratio in successive stages, provid-
ing a source of a large number of 
frequencies for test purposes. This 
frequency division is accomplished 
without the chance of the circuit 
jumping to a wrong frequency or 
a new ratio if the synchronizing 
signal becomes too strong or too 
weak. In the case of a multivibra-
tor, such occurences may frequently 
happen. 
Another use of such a system is 

that of a precision time delay. It 
may be used to produce intervals 
of time up to ten seconds, using 
six decades as illustrated in Fig. 4. 
As a time delay and interval gen-
erator, one less than one million 
different time intervals can be es-
tablished by the equipment of Fig. 
4 by manipulating the switches. 
The versatility of this equipment is 
such that many new applications 
are being continually developed in 
many fields of research. 

OPPORTUNITIES 
FOR VETS 

(Continued from page 104) 

education or training under the 
Army Specialized  Training  Pro-
gram or the Navy College Training 
Program or as a cadet at one of the 
Service Academies provided that in 
no event shall the total period of 
education  or  training  exceed  4 
years. 
"The GI Bill of Rights authorizes 

allowances for 4 years at not more 
than $500 a year for training and 
education, plus monthly subsist-
ence of $50 a month for single vet-
erans and $75 a month for those 
having dependents. 

Army 

"New inductees in the Army, who 
are interested in radio-electronics, 
should discuss that fact with the 
Classification Officer at their Re-
ception Center.  If they have the 

(Continued on page 150) 
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0111111111111 TINY OR TITANIC 
NoJobinMetalisTooBig 

or Too Small for KARP 

Bring your metal fabrication problems to KARP . . . and enjoy 

the superior individualized services of an organization that has 

been solving the toughest problems in precision metal 

craftsmanship for more than 20 years. Whether it's a tiny 

chassis, shield, or cabinet . .. or a giant rack or housing for 

broadcast or induction heating apparatus, KARP has the skill, the 

engineering "know how" and the plant facilities to serve you 

. . . and to assure you of reasonable delivery time. KARP 

ideas often effect important savings in both materials and 

machine tool time. KARP'S extensive stocks of dies often 

result in custom-made jobs at "ready-made" economies. 

ANY METAL • ANY SIZE • ANY FINISH 

KARP 126-30th Street, Brooklyn 

METAL PRODUCTS CO., INC. 

rt€44/in Viet Antegt âz ateled 

32, N. Y. 
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WRITE FOR YOU 

COPY TODAYI  Sy • /  

r̀iPo 
1.11;. S S 

.41 
•1.1•40 .s.  

SHALLCROSS MFG. CO. 

Akra-Ohm 
Resistors 

Accurate Fixed 
Wire Wound 
Types 

This New Bulletin 
tells you what you 
want to know about 

ACCURATE FIXED 
WIRE WOUND 
RESISTORS 

DIMENSIONAL SPECIFICATIONS • MOUNT-

ING AND TERMINAL DESIGNS • POWER 

DISSIPATION • TEMPERATURE COEFFI-

CIENT OF RESISTANCE • MAXIMU M 

RESISTANCE CHARTS • RESISTANCE 

ALLOYS • MOISTURE AND FUNGUS 

PROOFING • HERMETIC SEALING 

Shallcross Types Designed to 
Meet JAN-R 93 Specifications 

DEPT. EI-75,  COLLINGDALE, PA. 

EN GI NEERI N G • DESI G NI N G  • MA NUFACTURI N G 

1 

Remember the old flatiron? 
It did its job, of course; but 
just compare it with the mod-
ern electric iron which has 
been brought to its present 
high level of utility by careful 
application of design. 

Here at THE WARD PRODUCTS 
CORPORATION, design is one 
of the most carefully consid-
ered factors in the manufac-
ture of antennas. It is only 
through superior design that 
durability, styling and the 
benefits of superior produc-
tion can be best brought to 
the user. For the finest an-
tennas for all applications — 
for home and automobile use 
— look to WARD. 

Bork Again . . . Soon 
WARD Aerials 

''World's Finest for Car and Home' 

IL ri 
BUY WAR BONDS 

THE WARD PRODUCTS CORPON 
1523 EAST 45TH STREET • CLEVELAND 

ION 

OHIO 
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OWER CONVERSION 
froinAc to DC witth B•1; RECTIFIERS 

B-L SELENIUM AND COPPER SULPHIDE ELECTRICAL RECTIFIERS 
are used wherever direct current is required from an alternating current source. 
These rectifiers are compact—durable—silent; have no moving parts; are sim-
ple to install, require no maintenance. Ratings from milliwatts to kilowatts. 

BA RECTIFIER TRANSFOR MER ASSE MBLIES 
are built for many standard applications: 

B-L Laboratory Rectopacs for supplying the 
required voltage of direct current from the 
alternating current source. 

• 

B-L Heavy Duty Portable Railroad Battery 
Charger, for use in terminals. 

• 

B-L Fast Battery Charger for " no removal" 
automotive battery service. 

• 

B-L Battery Booster for use in charging batter-
ies and keeping them charged. 

• 

B-L Cathodic Protection for pipe lines. 

• 

B-L Filterpacs, eliminating the need of batteries, 
in operating 6-volt DC electrical equipment. 

Consult us if you have a Power Conversion Problem. Twenty-five years of 
B-L specialized skill in AC-DC conversion problems is available to you. 

Write for Bulletin 38-b. 

SELENIUM .IETALLIC 
RECTIFIERS 

THE BEN WOOD LI NZE CO MPANY 
1815 Locust Street  •  •  • St. Louis 3, Mo. 

Long Distance Telephone CEntral 5830 

COPPER 
SULPHIDE 

- 

Designers and Manufacturers of Selenium and Copper Sulphide Rectifiers, 
Battery Chargers, and DC Power Supplies for practically every requirement. 

New York Sales Office: 
420 Lexington Ave. 
New York 17, N.Y. 
Murray Hill 5-5878 

Chicago Sales Office: 
20 N. Wacker Drive 
Chicago 6, Illinois 

Telephone CEntral 2379 
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OPPORTUNITIES 
FOR VETS "FRAHM" Frequency Meters 

JAMES C. ki.DDLE CO 

53  56  60  64  67 

CYCLES 
Ito 

What are your Frequency Measuring Requirements 

1400 cps? 
Frahm Frequency Meters in switchboard, miniature 
and portable types are regularly available for ranges 
between 15 and 500 cycles per second. 
To meet special requirements, our laboratory has 

designed and built instruments for measuring fre-
quencies as high as 1400 cycles. Such, we find, is pos-
sible by means of the same simple and direct resonant 
reed principle, usually requiring less than 0.1 volt-
ampere power input, and without recourse to inter-

mediate frequency conversion equipment. We believe 
that even higher frequencies are possible. 
We invite correspondence regarding any frequency 

measurement problem in the audio and sub-audio 

range. For its solution we proffer our instruments, our 
services and facilities. In our 30 years of association 
with the resonant reed principle as applied to the 
measurement of frequency, we have been instrumental 
in the solution of a surprising variety of problems. 

Write for Bulletin 1770-El now in preparation. 

[
(11:vhisdiinreastru 7vinticatelsndevc,,eflofp:I. 

quencies in the lower audio 
range and for simultaneous 
direct indication of harmonic 
components. Called a Har-
monic Analyzer, it has un-
usual electrical characteristics 
and a wide range, with a total 
of 288 reeds. 

JAMES G. BIDDLE CO. 1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 

150 

(Continued from page 146) 

necessary  background,  and  if 
requisitions are on hand for new 
inductees for the Signal Corps, 
they are likely to be given prefer-
ence for such assignments.  If a 
soldier in the Army wants to get 
into radio work, he should discuss 
his desires with the 'Information 
and Education Officer' on his post. 
If he is leaving the Army, he 
should discuss his plans with the 
Interviewing Officer at the Demo-
bilization Center." 

TROPICAL TREATMENT 
(Continued from page 108) 

tions, as heat resistance, method 
of application, compatibility of the 
fungicide, etc. 
Equally as important as the ve-

hicle is the choice of a fungicide. 
Important in the choice of a fungi-
cide are such factors as compatibil-
ity with the base material, ability 
to withstand exposure to heat and 
moisture, toxicity in manufacture, 
and use of the treated material. 
For parts subject to frequent han-
dling a non-toxic fungicide should 
be used. 
Once the choice of vehicle and 

fungicide has been made, attention 
must be given to the concentration 
of the fungicide in the vehicle. The 
following  concentrations  of  the 
most common fungicides have been 
found to be satisfactory: 

Copper naphthenate  3-5% 
Mercurials    1% 
Chlorinated phenols   10% 
Salicylanilide   7-8% 

Lacquer vs. Wax 

It should be noted that a fungi-
cide may be effective in the above 
concentrations in one vehicle and 
not in another.  Eight per cent of 
salicylanilide incorporated in a lac-
quer or varnish is an excellent 
fungus-proofing material; on the 
other hand, this concentration in 
wax is difficult to attain. 
There is a tendency today to 

minimize the use of waxes in the 
treatment  of  component  parts. 
Substitute  processes  utilize  lac-
quers, varnishes, or vehicles com-
posed of a resin and wax base; 
quite frequently, a silicone-resin 
base is used. In addition to fabrics 
and felts, the processing of leath-
ers, paper, etc., is effectively ac-
complished by spraying (in a well 
ventilated booth) with a fungicidal 
lacquer or varnish. A pressure type 
spray gun should be regulated to 
give a round wet spray of small 
diameter. A mist type spray, which 
has a tendency to leave a porous 
film that is not very moisture re-
sistant, should be avoided.  Elec-
trical contacts, waxed components, 

(Continued on page 154) 
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// THORDARSON 
ce,eit. /e.i 14 .5-0/X. ,7. 1.0eee-toa.ty 

7 ;,;,,,€),er 

MAGUIRE INDUSTRIES 

Throughout the past half century, the name "THORDARSON" has been a synonym for 
highest quality in transformers and other electrical equipment. 
Under the banner of Maguire Industries, this tradition of leadership will be main-

tained in even fuller measure. 
Thordarson's new plans include outstanding improvements in present lines ... new 

products and services to meet the expanding needs of the radio and electronic industries 
...vigorous and liberal merchandising policies ...and a generally forward-looking view-
point with regard to all of the industries we are privileged to serve. 

4 
cr 

cr/c.Sfelae. A"'ree.‘:te  (flee, Affif 

\ * M O V ak % % * 

W E  SI.  E 
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AN HOUR ON THE BENCH 

SAVES NINE ON THE JOB 

electrical equipment is the 

assembly efficiency—time 

saved on the job, less skilled 

labor, better critical work 

under better conditions. 

Various parts of elec-

trical assemblies may be 

manufactured in different 

factories and put together 

and into operation simply 

by inserting a Cannon Plug 

into a Cannon Receptacle. 

The connection will be 

firm, tight and solid—yet quickly disconnected for replacement or r.epair. 

There are more than ten thousand connector sizes, types and kinds 

listed in the Cannon catalogs. Thousands of 

special and intricate circuit requirements may be 

met right from stock with Cannon Plugs. 

Wherever quick, complete and sure electric 

connections must be made—whether for a sin-

gle element or a maze of 

circuits—use a Cannon 

Connector. Nothing less 

is so surely satisfactory. 

Nothing better can be had. 

Bench assembly and repair means speed-

up in production. The use of Cannon 

Multi-circuit Connectors in the wiring of 

ultimate in 

Bench wiring by Jean Wheeling, of the Curtiss-Wright 
Corporation, Columbus, Ohio 

Write for condensed 
Cannon Catalog. It 
gives you a general introduction to the Cannon 
line. Address Department A-122, Cannon Elec-
tric Development Co., 3209 Humboldt St., Los 
Angeles 31, Calif... Below is pictured a wall mount-
ing, typical of the famous Cannon AN line of plugs. 

CANNON ELECTRIC to. 
Cannon Electric Development Company 

Los Angeles 31, California 

Canadian Factory and Engineering Office: Cannon  Elec tric = le 

Company, Limited, Toronto, Canada 

REPRESENTATIVES IN PRINCIPAL CITIES—CONSULT YOUR LOCAL TELEPHONE BOOK 

152 

AP ?ROI AI. 
I% 

Sn yder products have  the en 

dorsement of j  eriorty 

obber, retailer 

an d consumer alike. Ther e's a 

recognition of the  sup i  

of Snyder products. 
'I tit 

ANTENNAE 
b 

''oRiNG co. •  

COMPLETE MANUFACTURERS 

FROM START TO FINISH 
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10 
10. THICK, ROUNDED EDGE, 

ALUMINU M  PLATES  FOR 

MECHANICAL  STABILITY 

AND INCREASED VOLTAGE 

BREAKDOWN. 

1. REMOVABLE  BRACKETS 

FOR MOUNTING COILS ON 

TOP OR MOUNTING CON-

DENSER INVERTED 

2.  STAINLESS  STEEL, 

GROUND STOCK, SHAFTS 

9.  STATORS MOUNTED ON 

TOP SIDE FOR LOW STRAY 

CAPACITY 

3.  HEAVY END PLATES 

FOR STRENGTH 

8.  LOW RESISTANCE ROT-

OR  CONTACTS OF LONG 

LIFE, PHOSPHOR  BRONZE, 

SPRING MATERIAL 

\ CATALOG NO. 100FD20 

4.  PERFECTLY  ALIGNED 

ROTOR SHAFTS FOR CALIB-

RATION ACCURACY 

C - Plate spacing 

Maximum frame dimensions 

D - Plate spacing 

Maximum frame dimensions 

E - Plate spacing 

Maximum frame dimensions 

H - Plate spacing 

Maximum frame dimensions 

.125" - .500" 

51/2 " x 5-13 32" 

.080" - 250" 

4i/2" x 4" 

.045" - .125" 

21/2 " x 2-19 32" 

.030" & .080" 

11/2 " & 1-9 16" 

7.  GRADE  14  STEATITE 

LO W  LOSS  INSULATION 

CORRECTLY  PLACED  FOR 

LONG LEAKAGE PATH AND 

SMALL DIELECTRIC LOSS 

6.  HEAVY  ALU MINU M 

FRAME  RODS  FOR  TOR-

SIONAL RIGIDITY. 

5.  CENTER CONTACT BE-

TWEEN  SECTIONS  FOR 

SHORT R. F. LEADS 

Type "F" single and dual condensers are stocked 

with plate spacings of .045 to .075" in 19 different 

models. Maximum capacity range is from 34 mmf. 

to 255 mmf. and the ratios of maximum to minimum 

run from 7:1 to 15:1.  Maximum frame dimensions 

2-1 16" by 2". 

E. F. JO H NS O N  CO M PA N Y  •  WASECA  •  MI N NES OTA 
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still delivering after 

20 \filmy St., New York 7, New York 
85 E. Gay St., Columbus, Ohio 
600 S. Michigan Ave., Chicago 5, III. 
1215 Harmon Pl., Minneapolis 3, Minn. 

154 

HOURS 
Continuous Service 

In July, 1944, we told you the story of this 

"defective" Conant type Ni rectifier which we 

kept in continuous operation in an effort to 

discover the "defect" a customer had claimed. 

This same "defective" Conant rectifier is 

still operating 24 hours every day after more 

than eleven years. And, after 96,000 

hours, it still delivers its original output. 

Since this "time-honored veteran" was built 

in 1934, Conant rectifiers have been 

continually improved to make them more 

dependable. So, wherever accuracy and 

dependability are important, you can Count 

On Conant. 

Write today for details about Conant's 

new rectifier assembly that eliminates 

temperature variations. 

,Yrililtermeni 

6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A. 

2017 Grand Ave., Kansas City 8, Mo. 
1212 Comp St., Dallas 2, Texas 
378 Boulevard N. E., Atlanta, Ga. 
4018 Greer Ave., St. Louis, Mo. 

1526 Ivy St., Denver, Colo. 
4214 Country Club Dr.,Long Bisach7,Cal. 
Export Div., 89 Broad St., N. Y. 4, N. Y. 
50 Yarmouth Rd., Toronto, Canada 

TROPICAL TREATMENT 

(Continued from page 150) 

clear plastic insulators and parts, 
relays, variable capacitors, selenium 
rectifiers, and movable electrical 
contacts should be masked, using 
masking tape, boxes, or shields. 
Masking greases and compounds 
should be avoided. 

Component parts which cannot 
be readily reached by an overall 
spray or which require extensive 
masking  should  be  coated  by 
brushing. Soldered connections are 
brushed. 

Small parts (as coils, terminal 
boards, etc.) may be dipped before 
assembly.  This type of treatment 
is particularly  applicable  where 
large quantities of parts are to be 
processed quickly. Vacuum impreg-
nation is a dipping process. 

In production, much difficulty 
has been encountered in the proper 
maintenance  of  wax  processing 
tanks, particularly those involving 
vacuum impregnation. Most of the 
fungicides incorporated in waxes 
are volatile; as a result, the fungi-
cidal content of the wax decreases 
in a relatively short period of time. 

Recognizing the importance of 
this phenomenon, laboratory in-
vestigations were conducted to de-
termine optimum temperatures for 
processing and the duration of ef-
fectiveness of a particular batch 
of wax.  In these investigations 
daily chemical analyses (to deter-
mine the fungicide concentration 
remaining in the wax) were cor-
related with mycological tests (to 
determine at what fungicide con-
centration protection ceased). As a 
result revisions in vacuum cycling 
were made, chemical and biological 
controls are conducted periodical-
ly, and the fungicide concentration 
maintained above the minimum 
level by the weekly addition of a 
fungicide concentrate. 

If desirable, drying processes may 
be hastened by the use of drying 
ovens or banks of infra-red lamps 
at temperatures not exceeding 60 
deg. C. (140 deg. F.).  If varnish 
coatings are too heavy or dried too 
rapidly, they may tend to blister. 

New procedures recommend the 
incorporation of fluorescent mate-
rials into the body of the fungicidal 
varnish and lacquer. These are ob-
tained from the supplier of the 
varnish and lacquer and greatly 
facilitate inspection of the trop-
icalized equipment. Fluorescent ma-
terials utilized in this manner are 
chemical compounds which in ordi-
nary light appear colorless but un-
der the influence of ultra-violet 
light ("black light") glow with a 
characteristic color.  Consequently, 
ultra-violet light inspection in a 
dark or semi-dark room will distin-

(Continued on page 158) 
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can be your taittl, 
too 

Designing, 
engineering 

and production 

7 ,44fi d.  AVZ / 
Now, more than ever, leading electronic and elec-
trical manufacturers are relying •n N-Y-T facilities 
to meet ent re transformer choke and filter require-
ments. The multiple advantages - -elease of valuable 
floor space, reduction in tooling, minimum invento-
ries and alleviation of labor shortages —are vital 
reasons for this current trend. 

More important, however, is N-Y.T specialization in 
transformers. Emphasizing plant and equipment ap-

plicability —  with coordinated tooling, channelized 
engineering and product design collaboration — 
transformer solutions are high in efficiency and low 

in unit cost. 
These factors —  backed by an enviable record in 
Army, Navy and Air Corps critical production — 

justify the receptance of this "personalized" N-Y-T 
Transformer Department. 

Address inquiries to Department N 

NEW YORK TRANSFORMER CO. 
26 WAVERLY PLACE, NE W YORK 3, N. Y. 

1 
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BRUSH 
DE VEL OP ME NT 

TO CHECK 

SURFACE  RO U G H NESS 
of  100 to 3000 Microinches 

A 111101111(1 /19 
THE NE W BRUSH 

ROUGH-FINISH MEASURING 

PICKUP AND DRIVE HEAD 

A perfect complement for the Brush Surface 

Analyzer is the new Rough-Finish Measuring 

Head. Developed to meet the growing need 

for the checking of rougher surface finishes 

and waviness, it accurately measures irregu-

larities from 100 to 3,000 microinches, 

peak to valley. 

This new Pickup (Model BL-101) and Drive 

Head (Model BL-102), when used with the 

Brush Surface Analyzer, extend its usefulness 

and range of measurement from 1 to 3,000 

microinches. 

Write today for descriptive literature. 

THE  BRUS H  DE VEL OP ME NT CO M' 

3 4 3 3 PE R KI NS" AVE N UE 

From the product de-

signer through to final 

assembly and use in 

the field, the Eby Spring 

Binding Post line offers 

top service based on 

dependability. 

The spring binding post 

offers unique advan-

tages that can't be 

duplicated: 

1. No screw cap to 

tighten or come 

loose with vibration. 

2. Constant, even pres-

sure on the wire at 

all times in all posi-

tions. 

3. Easy one-hand feed-

ing of wire into the 

post. 

4. Corrosion - resistant, 

long-life springs. 

5. Complete range of 

sizes, stem lengths, 

and accessories for 

every application. 

Replace with Eby Spring 

Binding Posts — Write 

today. 

HUGH H. 

EBY 
IN CORPORATED 

18 W. CHELTEN AVE 

PHILADELPHIA, PA. 
CLEVEL A N D  10,  O HI O 
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IF YOU'RE PUZZLED 
about electronic con-
trols or assemblies for 
your postwar plans... 

BELL may have 
the answer! 

use of electronic controls or as-
If your post-war plans include the 
semblies—as a part of your prod-
uct, or to meet a production prob-
lem—we may have the answer. 
Our wide experience in designing 
and building electronic equip-
ment, carried right through from 
early electronic developments to 
the latest types of vital elec-
tronic devices, qualifies us to 
serve you. Your inquiry will not 
obligate you in 
any way. 

BELL SOUND SYSTEMS, INC. 
1195 Essex Avenue, Columbus 3, Ohio 
Export °Ince  4901 Euclid tire , Clevelied 3. Ohre 

VOLTMETERS...AMMETERS...MILLIAMMETERS... 

MICROAMMETERS...WATTMETERS...BOTH AC AND DC 

j 
Water Proof, Moisture Proof 

arid Steam Proof METERS 
ccordance with raw 

't1t 6  dards D ings 
• 

80  of Stan 

Now, you can get HICKOK precision and dependability 
in a new line of hermetically sealed meters. Available 
in 21/2 ", 31/2 " and 414" round styles. Dimensions of 
American War Standards Assn. Drawings C39.2-1 and 
C39.2-2. The 4" 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 
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When all operations 
"In the Famil are  y" 

• Coil Winding 

• Impregnating 
• Blanking  & Annealing 04 Core Steel 

• fabrication oi all Mounting  Parts 

embly 
• Complete  Ass   
• Compound filling 

• Inspection & lesting 

Wa d, 

QUALITY 
CONTROL is at its best 

41414 5 0  Because they are in immediate touch with every 

step in manufacture, Chicago Transformer's 

engineering and inspecting departments 

make Quality Control truly effective. Smooth 

flowing production is facilitated, and dependability and 

accuracy become performance characteristics of the fin-

ished product. 

CHICAGO TRANSFORMER 

T•41 .11. 41• ••• MEC. 

DI VISI O N  OF  ESSE X  WIRE  CORP OR ATI O N 

3 5 0 I WEST  ADDIS ON  STREET 

CHICA G O, 18 

TROPICAL TREATMENT 
(Continued from page 154) 

guish tropicalized from non-trop-
icalized  equipment  and,  at  the 
same time, detect incomplete cover-
age in tropicalized equipment. 
Complete  protection  from  the 

deleterious effects of moisture and 
fungus growth is insured by her-
metically sealing small component 
parts. This is accomplished by en-
closing the part (which is some-
times tropicalized) in a glass con-
tainer. A metal cap soldered to the 
end of this glass container seals 
the part from the air.  A similar 
packaging  method  involves  the 
heat-sealing of small component 
parts in clear plastic bags after 
air has been evacuated from the 
container. 
Completed assemblies which have 

been properly tropicalized and in-
spected should be dated by stamp-
ing both the month and year in 
which the tropicalization treatment 
was applied.  Dating must be ac-
curate to within one month. 
Certain safety precautions must 

be  enforced  wherever  moisture-
proofing and fungicidal processing 
is being performed. Adequate ven-
tilation is essential because many 
of the materials used in processing 
emit obnoxious fumes and odors 
which may induce headaches, diz-
ziness, nausea, and even dermatitis 
among the personnel. 
Personnel should be thoroughly 

instructed regarding tropicalization 
processing. This instruction should 
include  training  in  the  proper 
methods of application of moisture 
and fungus-proofing materials as 
well as personal hygiene. Adequate 
attention must be given to the 
problems of suitable garmenting— 
as the use of masks, aprons, gloves, 
arm shields — and sanitary meas-
ures to be employed.  Personnel 
should  be  cautioned  against 
scratching exposed skin surfaces 
during processing and instructed as 
to the need for frequent and thor-
ough cleansing of hands. 
Dermatitis is a serious problem 

occasionally  encountered  among 
those  processing  and  handling 
equipment.  These skin disorders 
may result from either the solvents 
or fungicide.  Some common sol-
vents which may cause difficulty 
are  hexalin,  benzol,  xylol,  and 
many alcohols. 
Among the fungicides the chlor-

inated phenols are more toxic than 
the mercurials; salicylanilide is rel-
atively non-toxic. Acute poisoning 
is frequently encountered and may 
become evident within a few hours 
to several days after exposure to 
the irritant.  The appearance of 
initial  symptoms  are  dependent 
upon previous skin disorders, aller-
gies, and the sensitivity of the 
individual.  With proper medical 
attention the disorder quickly re-

(Continued on page 162) 

ELECTRONIC INDUSTRIES  • July, 1945 



D.C. MILLIAMPERES 

1(0 VAR 
GLASS BEAD 

o TERMINALS 

rta They're totally sealed. The Marion design and glass-to-metal 
sealing process assure true hermetic sealing. And the bond between the 

metallized glass rim and the steel case is capable of withstanding extreme 

thermal shock. 

= They're interchangeable. 
changeability on any type of panel without affecting calibration. The 

Type HM 2 is directly interchangeable with AWS Types MR 24 and 25. The 

Type HM 3 is directly interchangeable with AWS Types MR 34 and 35. 

Magnetic shielding permits inter-

= They're priced right. As a matter of fact, Marion Glass-to-Metal 
Truly Hermetically Sealed Electrical Indicating Instruments cost no more 

than standard unsealed instruments — yet, they'll perform more satisfactorily 

over a longer period of time. 

= They're a postwar potential. Because they afford complete 
protection against the effects of temperature and humidity, these instruments 

can simplify many production problems, particularly in regard to export 

sales. Call us. Our hermetic sealing experience may be of value to you. 

ANODIZED 
ALUMINUM 
FLANGE 

CORNING 

GLASS TO 
METAL BOND 

DRAWN 

STEEL 

CUP 

Marion Glass-to-Metal Truly Hermetically Sealed 
21/2" and 31/2" Electrical Indicating Instruments 

Write today for complete information. Not only do we offer these instru-

ments in standard ranges, but we also specialize in supplying them 

with special and unusual characteristics for new and unusual applications. 

(Y) 
MARION ELECTRICAL INSTRUMENT CO. 

MANCHESTER  NE W HAMPSHIRE 

IS, 
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Tie fine electronic instruments shown above are examples of the precision prediction 

tFct characterizes all ANDRE W equipment. Designed and built by ski led engireers, 

Ads CRE W CO. electronic equipment is used the world over .wherever speziali zed 

saoratus is needed. 

TYPE 40A PHASE METER —This direct reading, precision instrument measures in 

degrees the phase angle between currents in radiating elements c f a direct anal 

antenna system. It operates on a signal input of only 200 milli.olts and may 

also be used for general laboratory work. 

TYPE 291 HF OSCILLATOR —This portable battery operated oscillator is used for 

checking high frequency receivers, especially aircraft type. The frequency run 3e is 

from 49 to 154 Mc. with modulation frequencies of 70, 90, 400, 1 300 and :000 

cycles. This unit contains a collapsible whip antenna for checking receiver; without 

direct connections, and provides 2 coaxial terminals for low and high level ou put. 

TYPE 708 REMOTE ANTENNA AMMETER —This unit contains a diode rectifier with 

a DC micro-ammeter calibrated in RE amperes, and is used for  ndiceting an-

tenna current at a point remote from the antenna. This instrument is used by 

hi.ndreds of broadcast stations. 

TYPE 760 ANTENNA TUNING UNIT —This is used for coupling several antennas 

into a single receiver, or for coupling a single antenna into a number of receivers. 

Containing six RE amplifiers with an associated power supply, each amajfier 

stage in this unit has low impedance input and output circuits. These may be 

series connected for use with a single receiver or antenna. This equipmert is 

especially useful where antennas are remotely located from receiwers. 

Send in your orders now so that you 
may receive early de leery as Soon 

as military restrictions a,e 

ANDRE W CO. 
363 East Seventy-fifth Street, Chicago 19, Illin 3iS 

"THE 
ELECTROLYTIC 
CAPACITOR" 

Ilexander M. Georgiet 

Probably  no  Radio-Electronic  component  is 
more important than the Electrolytic Capac-
itor,  and  this  new  book  by Alexander  M. 
Georgiev who has devoted more than 15 years 
to Capacitor research and development an-
swers all the many questions engineers, de-
signers, servicemen and others have been ask-
ing about this subject. Abundant data is pre-
sented as to Electrolytic Capacitor construc-
tional features —where, when and how to use 
them to best advantage in preference to non-
electrolytic types —in short, everything you 
need to know in order to 
utilize, buy, specify, re-
place, or service Capacitors 
intelligently and efficient-
ly.  Contains  over  200 
pages and eighty illustra-
tions  including  graphs, 
photomicrographs, oscillograms, etc. Just out 
in limited wartime edition —the first modern 
book  to  be  written  on  this  vital  Radio-
Electronic component!  Order today while the 
supply 

00 

W HAT  TYPE? 

W HY? 

W HERE? 

($3.25 foreign) 

• 

ALL THE FACTS ON A 
LITTLE KNOWN SUBJECT 
Electrolyt ic Capacitor  Construction; 
Characteristics;  Advantages;  Applica-
tions; Operation at low  and high voltagesd-c  
and frequencies; a-c or  pulsating  ; 
ambient conditions; wets  s drys; 

versu 

electrolytics  versus non-electrolytics; be-
havior of various types; choosing the 
best type for a given application and 
• ra nts i condittoos7 servicing; testing; 

replacement a  apac ito 

nd emergency  repairs-- 

and dozens of other  subjects of foremost 
interes t to all who  design, handle, or ser-
vice equipment incorporating c rs. 

Technical Division, MURRAY HILL BOOKS, Inc. 
Dept. EI-75, 232 Madison Ave., New York 16, N. Y. 

Enclosed find $   for   copies of 
Alexander  M.  Georgiev's  "THE  ELECTROLYTIC I 
CAPACITOR" (Price $3 each, $3.25 foreign) or I 
send C.O.D. (in U.S.A. only) for this amount 

plus postage. 

Name    

Address   

City & Dist. No   State   
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PLUGS & 
CONNECTORS 

Signal Corps • Navy Specifications 

Types: 

50-A  61  74  114  150 
54  62  76  119  159 
55  63  77  120  160 
56  64  104  124  291-A 
58  65  108  125  354 
59  67  109  127 
60  68  112  149 

56  65 
59  67 
60  74 
61  76 
62  77 
63  104 
64 

212938-1 

1136-1 

56  65  56  64 
59  67  59  65 
60  74  60  74 
61  76  61  76 
62  77  62  77 
63  104  63  104 
64 

OTHER DESIGNS TO ORDER 

SALT WATER MIKES 

Marine microphone assembly. Plastic and metal 
ports designed, made and assembled by liemler 
to meet Navy and Merchant Marine specifications. 

ONE REMLER ASSIGNMENT is the production of ampli-

fying and transmitting systems for our Navy and Merchant 
Marne. Systems are complete—from shock-proof micro-

phones, built to resist the corrosive action of salt air and water 

to transmitters and bull-horn speakers for baby Flat Tops. • 

Rem er was organized in 1918 to manufacture ship wireless. 
Present activities in marine communications are a logical 

development of early activities in this field. The facilities and 
experience of this organization are at your disposal. 

Further assignments in radio and electronics invited. Consult— 

REMLER COMPANY, LTD.  • 2101 Bryant St. • San Francisco, 10, Calif. 

RE MLER 
SINCE 1918 

-Onnouncing g Com munication rfuipment 
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DUPLE X 

DETAILS 

HI DUPLEX Dinti 

— 

NOW AVAILABLE! 

Fresh off the presses, a 12-

page bulletin on the new, 

amazing Duplex Speaker 

is now available . . . jam-

packed with engineering 

and technical data, per-

formance curves, distribu-

tion characteristics. Details 

of the Dividing Network, 

A323 Amplifier and attrac-

tive cabinets also included. 

SEND FOR YOUR COPY 
TODAY 

1210 TAFT BLDG, HOLLYWOOD 28, CALIF. 

250 WEST 57 STREET, NEW YORK 19, N. Y. 

IN CANADA; NORTHERN ELECTRIC CO. 

TROPICAL TREATMENT 
(Continued from page 158) 

sponds to treatment.  However, it 
cannot be too strongly emphasized 
that when proper precautions are 
taken, these disorders do not ap-
pear. 

Poison possibilities 

In  rare  instances  poisoning 
symptoms  do  not  appear  for 
months; this is known as chronic 
poisoning.  It may evidence itself 
by such symptoms as loss of color, 
appetite, and weight; listlessness; 
dizziness;  headaches;  nausea; 
bleeding of gums and nose; pur-
pura; menstrual disturbances; and 
anemia.  Permanent injury to or-
gans  may  result  from  chronic 
poisoning.  Once started the con-
dition may progress without fur-
ther exposure to the poison.  The 
most severe cases of poisoning may 
result in delirium and subsequent 
death. 
It has been the authors' experi-

ence that where sufficient com-
mon-sense  precautions  are  ob-
served, industrial hazards are neg-
ligible. 

Packing precautions 

To prevent corrosion and fungus 
growth from occurring in packed 
equipment  during  storage  and 
transport further protection is nec-
essary.  Equipment can be packed 
in air-tight containers which are 
sealed after the air has been evac-
uated from the container. To fur-
ther decrease the moisture content 
inside the packaged unit, drying 
agents like silica gel are used. 
Recent  methods  incorporate 

chemicals with the silica gel to 
indicate when the drying agent has 
absorbed so much moisture that it 
is no longer effective as a drying 
agent.  Cobalt chloride is such a 
chemical.  When the silica gel is 
dry the added cobalt chloride is 
blue in color; when moist and no 
longer effective as a drying agent 
the material becomes pink or red. 
The  introduction  of  a volatile 
fungicide inside the container af-
fords additional protection against 
mold growth.  Occasionally entire 
units are wax coated after pack-
aging. 
In addition to the above meas-

ures, it has been shown that proper 
handling,  storing of  equipment, 
continuous use, periodic inspection 
and drying out of equipment are 
other factors which contribute to-
ward protection against corrosion 
and mold growth. 

The authors are indebted to Miss 
Helen M. Conlon and Mr. Eugene 
Wesselman  for  their  assistance. 
The photographs were taken by Mr. 
Bert Cannon. 

WRITE 

TODAY 

for 

CO MPLETE 

CATALOG 

BOLEY STYLE TWEEZERS Oxidized Steel, Hardened hits 
AA Strong, beveled points . . . Length 5" 

Also in non magnetic Phosphor Brpnze No 1571 

BB Hollow, very light spring tension . 41/2 -

GG Long slim points, strong . . .   43/4", 
HH Heavy, strong    41/2 ". 
L I. Light, fine points   41/2-

BETC 

- - for fine assembly work of all kinds 
IMMEDIATELY FROM STOCK 

Illustrated are only 10 of a comprehen-
sive line of TWEEZERS. Othe-s include 
Diamond Tweezers, Clock Tweezers, 
Soldering Tw  s, Watchmaker's 
Tweezers and Tweezers for General Use. 
There are self-locking, serrated, adjust. 
ablefour-leggedondthreading Tweezers. 
No other instrument can comoare with 

these universal purpose 
tools; where else can you 
find so complete a selec-
tion? Available immedi-
ately from stoc'.c on your 
MRO Preference Rating. 

NEW JERSEY JEWELER'S SUPPLY 
280 Plane Street • Newark 2, N. J. 

MM Strong, extra long beveled points 51/2 -

N N Light, extra long beveled points . 41/2-
00 Extra light, fine points . . . . 43/4-
00 Extra light, fine points  . . . . 41/47 
R R Extra h, avy and strong   6-

162 ELECTRONIC INDUSTRIES  • July, 1945 



low G-E illycalex keeps theIrod dry 
AN IDEAL SEAL  IT'S MOISTURE PROOF  IT'S PERMANENT 

*.0  

401  
Military uses subject G-E Calrod heaters 
to rough mechanical abuse, but the GE  4 
mycalex connectors, having high impact 
strength, -can take it.-

G-E MYCALEX utilizing metal inserts 
makes this sealed terminal connector for 
G-E Calrod heaters permanently moisture 
and oil proof. 

AND THE REASONS . . . 

(1) Metal inserts can be combined with 
G-E mycalex during the molding process, 
and as a result, the metal and the G-E 
mycalex are fused into an unusually strong 
bond, locking out moisture, oil and gas. 

(2) A permanent seal is assured because 
of G-E mycalex's unique properties. In 
this G-E Calrod application it is subjected 
to temperatures up to 375°C, constant 
exposure to water, oil and chemical fumes; 
yet G-E mycalex maintains its dimensional 
stability and the seal remains unbroken. 

Only G-E mycalex was able to solve this 
tough insulation problem because it has a 
combination of features not found in any 
other insulation. 

The General Electric Company solved 
this one and stands ready to put G-E 
mycalex to work in solving those "im-
possible" insulation problems of yours. 

For further information, write section 
T-52, General Electric Company, 1 Plastics 
Avenue, Pittsfield, Mass. 

Hear the General Electric radio programs: "The G-E All Girl Orchestra" 
Sunday 10 P.M. EWT, NBC. "The World Today" news every week-
day 6:45 P.M. EWT, CBS. "GE House Party" every weekday 4:00 
P.M. EWT, CBS. 

Buit  wz Bo*tds 

GENERAL  ELECTRIC 

G-E MYCALEX HAS THE FOLLOWING PROPERTIES: 

1. High dielectric strength 
2. Low power factor 

3. Prolonged resistance to electric arcs 

4. Chemical stability; no deterioration with age 

5. Dimensional stability; freedom from warpage, shrinkage, etc 

6. Imperviousness to water, oil and gas 

7. Resistance to sudden temperature change 

8. Low co-efficient of thermal expansion 

9. High heat resistance 
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ENGINEERS! DRAFTSMEN! ACCOUNTANTS! STUDENTS! 0 11111111111111111111111 tNG IRON 
OR M TODAY7Semdarawailifir s°"°°'  s 

5,1400-AEs RELAYS 

oks • CONDENSERS  111,11:14,1 
/  

Clear, legible print . . . Tough, durable 
for long wear ... Size 10" x 4"... Fits 
3-ring binder ...In case...Full instructions 

...TRANSPARENT PLASTIC INDICATOR... 

STANCOR now offers the entire elec-
tronic industry the new Multi-Slide Rule. 
First developed for our own use, it is 
today made available to all... Greatly 
simplifies calculation of unlimited range 
of problems ... A genuine professional 
rule— not a toy. This rule is obtainable 
ONLY THROUGH STANCOR JOBBERS. PLEASE 

DO NOT ORDER DIRECT.  See your local 
directory for the name of the Stancor 
jobber in your city or, write for his name. 
Price of Stancor Multi-Slide Rule: One 
Dollar!—America's biggest slide-rule bar-
gain —a service to the trade by Stancor. 

STANDARD TRANSFORMER CORPORATION 
1500 N HALSTED ST  CHICAGO 22, ILL 

ORDER FROM YOUR JOBBER 

• 

Note these 8 New Features! 
In addition to havirg ALL the 
values of the ordinary slide-rule, 
the new Multi-Slide Rule has: 

1 Four-place LOGARITH M TABLE 

2 SIGNS and LIMITS of VALUE as-
sumed by trigonometric functions 

3 Table of NATURA- TRIGONO-
METRIC FUNCTIONS 

4, Table of TRIGONOMETRIC FOR-
MULAE 

5 Table of SLIDE-RULE SETTINGS 

6 Table of GENERAL /OUATIONS 

7 Long list of commor MATHEMAT-
ICAL FOR MULAE 

8 DECIMAL equivalents of a fraction 

OFFERED AS A SERVICE 
TO THE TRADE BY 

AMCOR 

• Try DAMS "KNO W-HO W" to 
avoid those expaditing headaches. 

Here's  an outstanding stock of 

radio-electronic  parts,  materials, 
equipment —at your call!! 

And DAMS has the well-trained or-

ganization, long experience and ex-
ceptional factory connections that 
deliver hard-to-gat items in a hurry. 
A dependable source of supply 

since 1 9 2 5 . An indispensable 
source, today. 

Try DAUS — just wire, 
'phone or write... 

HIDIMS 
W holesale Distributors 

RADIO-ELECTRONIC SUPPLIES 8 PARTS 
17 Union Square 

NE W YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 
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YOUR PRODUCTION NEED 
NEVER BE DELAYED 

f rif ifff vet4iet ile 4,e441404 

Chicago Telephone Supply Company has achieved its world-wide 
leadership in variable resistors because of a well-earned reputation 
for prompt deliveries and flawless accuracy. 

When CTS sets a delivery date it is only after making sure that, 
barring some major catastrophe, their production departments can 
keep that schedule. 

And when the controls are delivered they always have the right 
characteristics to do the job, because CTS engineers will not start 
production on orders for new applications until samples have 
been delivered, tested and found to be exactly right. 

Thus costly delays are avoided. A customer's entire production 

line will not be held up because the resistors have not arrived as 
promised, or because the characteristics do not fit the application. 

If variable resistors are your problem, CTS service can save you 
considerable time, trouble and expense. 

11/2 times 
octual size 

SPACE REQUIREMENTS FOR 45 SERIES AND GC-45 SERIES 

-a-

45 SERIES 

.969 

GC-45 SERIES 

REPRESENTATIVES 

R. W. Farris Co. 
406 W. Thirty•fourth Street 
Kansas City 2, Missouri 
Phone: Logan 7495 

BRANCH OFFICES 
S. J. Hutchinson, Jr. 
401 North Brood Street 
Philadelphia 8, Pennsylvania 

Phone: Walnut 5389 

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

IN ENGLAND 

Chicago Telephone Supply Co. 
St. John's Woods 

103 Grove End Gardens 
London, N. W. 8, England 

Frank A. Emmet Co. 
2837 West Pico Boulevard 
Los Angeles 6, California 
Phone: Rochester 9111 

IN SOUTH AMERICA 
Jose Luis Pontet 

Cordoba 1472 
Buenos Aires, Argentina 

South America 

Masculino 2624 
Montevideo, Uruguay 

South America 

Avdo. Conselheiro Rodrigues 
Alves 1057 
Villa Mariana 
Soo Paulo, Brazil 
South America 

ELKHART * INDIANA 

VARIABLE RESISTORS 

PLUGS AND JACKS 

SWITCHES, RINGERS 

TELEPHONE GENERATORS 

Ifezi wiewitel-e16 o fr'-.2reetlify elect -e/tiechawical ceoli Vu) ~14/4 Yince 1896 
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ENGINEERING+ 
It takes engineering, plus craftsmanship, 
to produce a relay like the Cook Type 142. 
Like all Cook relays, the Type 142 is care-
fully designed to the high standards of 
Cook engineering, is made of the finest 
selection of materials tested in our metal-
lurgical laboratory, and is precision man-
ufactured with modern equipment in a 
model plant. However, it is a relay like 
this, representing almost the maximum 
number of spring pile-ups, wherein the 
qualities of Cook craftsmanship are so 
predominantly apparent. It is the careful 
assembly, adjusting of springs, and in-
spection and testing that produces the 
unseen qualities of Cook relays. 

The Type 142 is a standard type relay 
operating at 48 Volts, D.C. Armature is 
of Armco magnetic iron, springs of nickel 
silver, with bakelite insulators baked at 
150 degrees for 100 hours, and phosphor 
bronze bearing pin. The contacts are 
palladium and contact combination con-
sists of 11 Forms "A", and one each of 
Forms "B", "C" and "D". 

I Prod net of the Electro-Magnetics Division o 

2700 SOUTHPORT 
AVENUE 

, 

CHICAGO 
14. ILLINOIS 

CI OIS ELECT RIC 

(fi) 

SELF.FOR6ING WELDER 
(Continued from page 109) 

tomary stored-energy welding sys-
tem there is often a relatively long 
period of decay of the current. This 
long period restricts the speed with 
which successive welding operations 
may be made. 
Certain solutions of these prob-

lems have been incorporated in the 
new bench type welder illustrated 
in Fig. 1. Referring to the circuit 
diagram, it may be seen that the 
pair of 28 mfd capacitors C and C1 
connected in parallel are charged 
through a 5,000 ohm resistance and 
an FG 17 thyratron rectifier tube. 
The resistance, of course, is used to 
limit the initial current rush. At 
the end of a period of from one 
quarter to one second, the capaci-
tors are charged and the weld can 
be made. The voltage to which they 
are charged can be predetermined 
by changing the grid voltage on the 
thyraton by means of the resist-
ance divider E. While the resistance 
divider is connected  across the 
storage capacitors, its total resist-
ance is so high as not to affect 
appreciably their charge. 
At one time of this charging, a 1 

mfd capacitor B is also charged up. 
When it is desired to perform a 
weld, the microswitch H is closed, 
thereby permitting B to discharge 
through the primary of the spark 
coil. The secondary of the spark 
coil, with an output of about 10,000 
to 12,000 volts, is connected to one 
of the pool cathodes of the double 
pool tube F, while the other side, 
the high voltage side, is connected 
to a sleeve placed outside the glass 
above the mercury pool. 
The high voltage field created by 

this potential ionizes the mercury 
and starts the discharge in tube F 
and through the primary of the 
welding transformer. The resulting 
discharge  is oscillatory  with  a 
rather rapid decrement depending 
naturally on the circuit' constants 
and the reflected resistance of the 
weld. 
Fig. 3-0scillograph of damped welding current 

It will be noted that an air core 
welding transformer is used.  This 
welding transformer, Fig. 2, is con-
structed of three pancakes of 72 
turns each, constituting the pri-
mary, and two horseshoe shaped, 
edgewise wound, copper bars form 

(Continued on page 170) 
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FARADON CONDENSERS FOR HIGH-POWER TRANSMITTERS 
BROADCASTING, as an indtistry, is celebrating its 25th Anniversary this year. There were Faradon Condensers in many of the first broadcast transmitters. 
There have been Faradon Condensers in every RCA Broadcast Transmitter since— 
and in every RCA aviation, police, communications and military transmitter. 

Today, RCA engineers — and engineers of many other companies — specify 
Faradons exclusively for transmitting and electronic equipment. They know that 
these condensers are reliable, that they can be counted on to stand up under hard 
usage. And they have found that the wide range of sizes, ratings and mounting 
cases makes them easily adaptable to any equipment design. 

For complete information on Faradon Capacitors for any purpose, write to the 
Engineering Products Department, RCA Victor Division, Camden, New Jersey. 

Right and Above — Power-amplifier cubicle of the new RCA 
5110 KW Broadcast Transmitter. In the design of this modern, 
streamlined transmitter, particular stress is placed on absolute reliabil-
ity. Faradon Condensers, manufactured by RCA, are used throughout. 

BUY MORE WAR BONDS 

RADIO CORPORATION OF AMERICA 
RCA VICTOR DIVISION • CAMDEN, N. .1. 

In Canada, RCA VICTOR COMPANY LIMITED, Montreal 
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CONCORD 

FOR EVERY PURPOSE 
Concord's full line of Amplifiers range 
up to sizes covering 200,000 square 
feet indoors or 75,000 square feet out-
doors. A complete line of speakers, 
microphones, and all essential equip-
ment is also available. 

Concord Intercom Units are carried 
in a variety of master and substation 
units permitting up to 100 stations. 
Concord Recording Equipment— 

professional-type for microphone 
recording, radio recording, repro-
duction of transcriptions, public 
address system. 

Mail the coupon below for Special  , 
folders and literature which picture 
and describe the complete Concord 
line of Amplifiers, Intercoms and Re-corders. 

CONCORD RADIO CORPORATION 
L jarametie ' &1;0 a tpOtatiOn 

CHICAGO 7, ILL.  ATLANTA 3, GA. 
901 W. Jackson Blvd.  265 Peachtree Street 

Concord Radio Corporation  e cc'a 
Ill W. Jar.keen Blvd., Dept J-75,Chicage 1, 01.  F ? 
Please send me at once, literature covering 
your line of AmplItlers. Intercoms and Recorder& 

Name   

Address   

City  State  

SPARE PARTS BOXES 
• in every needed size! 

• for every needed use! 

— WRITE FOR PRICE LIST 

24 SIZES 
As per specification 42 
B 9 (Int) for shipboard 
use,  Electrical  and 

Mechanical. Navy grey 

finish.  Immediate De-

livery. 

Number Length Width Height Nu mber Length Width Height 

1025- 1 12 6 6 1025-13 18 18 12 
1025- 2 12 9 6 1025-14 30 15 12 
1025- 3 12 12 6 1025-15 24 15 12 
1025- 4 12 9 9 1025-16 24 15 15 
1025- 5 18 9 6 1025-17 24 18 12 
1025- 6 18 9 9 1025-18 24 18 15 
1025- 7 18 12 9 1025-19 24 18 18 
1025- 8 18 6 6 1025-20 24 12 9 
1025- 9 18 15 9 1025-21 42 9 9 
1025-10 18 12 6 1025-22 36 12 9 
1025-11 18 15 12 1025-23 30 15 9 
1025-12 18 12 12 1025-24 42 12 9 

C O L 
STEEL EQUIP ME NT CO MPA NY 
349 Broadway, New York 13, New York • Factory Brooklyn, New York 

COLE STEEL OFFICE EQUIPMENT 
will again be available after the war 

I. 
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TYPE 802-A 

TYPE 801-A 

MO TRANSFORMERS 
Continuous-duty Auto Transformers —These units incorporate heavy lugs on black 
bakelite terminal boards and are finished in standard baked gray enamel. Types 

800 and 801 are manufactured with exclusive Hermi-lock case construction. They 

are also available in hermetically sealed units to strict Army-Navy specifications. 

TYPE 800-A -- primary 220 yobs, 60 cycles; secondary 110 volts, 

250 watts, 5AS case, length 4,5.16", width 3 13-16", height 5". 

Weight 10 bs. 

TYPE 801- A — primary 220 volts, 60 cycles; secondary 110 volts, 

500 watts; 6AS case, length 5 1-16", width 4 15-16", height 5". 
Weight 16 lbs. 

TYPE 802-A — primarle 220 volts, 60 cycles; secondary 110 volts, 
1000 watts; housed in #6 casting poured with humidity-proof com-
pound, length 91/4 ", width PA", heighl 6 W. Weight 33 lbs. 

SEND  TODAY FOR  C PAPLETE LITERATURE ON OTHER TYPES  OF  LANGEYIN  APPARATUS 

The LangeKIA Co mpany 
SOUND RE!NF ORCE MENT AND REPR ODUCTI O N EN GI NEERIN G 

NEW YORK 

37 W. 65 St., 23 

SAN FRANCISCO  LOS ANGELES 

1050 Howard St., 3  1000 N. Seward St., 38 
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A Success Secret of 
CAPACITRONS 
The Capacitron reputation for progressive de-
sign, superior craftsmanship and dependable 
service is backed by a continuous research pro-
gram covering every capacitor manufacturing 
operation. No Capacitron production process is 
ever given a chance to become "stanlard pro-
cedure"— it is always an engineering project — 
always open for immediate improvement. 
Through this system of method control has come 
unquestioned leadership for Capac tron Oil, 
Wax and Electrolytic Capacitors . . . our cus-
tomers call it Quality. 

Telephone VAN Buren 3322 

CAPACITRONe00044, 
849 North Kedzie Ave., Chicago 51, Illinois 
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SELF-FORGING WELDER 
(Continued from page 166) 

the secondary. The upper electrode 
of the welder is mounted in rather 
standard fashion on a heavy post 
and arm, while the lower electrode 
is placed on a shaft extending 
through the center of the welding 
transformer. Mounted on this shaft 
is a core, preferably of powdered 
iron, which can be adjusted up and 
down by means of a knurled screw. 
The solenoid action of the welding 
transformer on this core furnishes 
the welding pressure on the bottom 
electrode, and by this scheme the 
pressure is made to follow the cur-
rent wave form. The initial contact 
pressure to clamp the piece being 
welded is furnished by a spring 
shown in Fig. 2. In this model the 
forging pressure is of the order of 
a maximum of 100 lb. 
An interesting feature is that due 

to the disposition of the two elec-
trodes and the manner in which 
they are connected to the welding 
transformer's secondary by flexible 
copper cables, there is no magnetic 
force tending to separate the elec-
trodes such as exists in the type of 
welder having heavy current carry-
ing parallel conductors. 
The short heating cycle of this 

welder permits concentration of the 
welding energy at the spot desired 
with very little dissipation of heat 
in surrounding material and thus, 
some materials are welded more 
easily with less distortion, deforma-
tion, discoloration or crystal growth 
and longer life of the electrode. 
With this welder it has been found 
possible to weld small wires of 
many different materials, light gage 
aluminum sheet .006 in. thick, .020 
in. nickel wire to .005 in. nickel 
sheet, bonderized steel, copper to 
copper, and tungsten to tungsten 
wires and various combinations of 
these metals. 

CATHODE-FOLLOWER 
(Con:znued from page 78) 

Curves of Max. E,„,/E,. vs. rh/r9 
for triodes are shown in Fig. 10 for 
various values of A. Fig. 10 shows 
that large values of input voltage 
can be used if A is low and r,./ry is 
high. Since, as already pointed out, 
low r is desirable in order to mini-
mize capacitance effects, high rb/rp 
requires low r„ which is also ob-
tained in low-mu tubes.  The 6.15 
tube, used with a 10,000-ohm load 
resistance, can handle a crest input 
voltage equal to approximately 0.6 
Ebo.  It can be seen from Fig. 10 
that a tube with higher A, such as 
the 6SF5, gives very little increase 
in allowable input voltage.  The 
tube with higher mu has the dis-
advantage, moreover, of requiring a 
much larger load resistance. 

8 -1 Itipeclatect.-mateleitig 

When a cathode-follower ampli-
(Continued on page 174) 

ELECTRONIC INDUSTRIES  •  July, 1945 



SYLVANIA NEWS 
ELECTRONIC EQUIPMENT EDITI()N 

JULY Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1945 

NEW TUBE HAS 
SEPARATE CATHODES 

Construction Permits 
Use As A Discriminator 

Sylvania Type 7K7 is a duo-diode 
high-mu triode differing from the 
usual diode-triode by having two 
separate cathodes, one for the tri-' 
ode and the other for the diodes. 

This difference permits the tube 
to be used as a discriminator. 
The cut-away view shows that 

although the construction looks 
like a duo-triode the second plate 
is really a shield around the two 
diodes. 

SYLVANIA RADIO TUBE BRIDGE SET 
INSURES PERFECT PERFORMANCE 

Measu res Static And Dynamic 
Characteristics Of Vacuum Tubes 

As ultra-high frequencies and a ery 
wide range of intricate electronic appli-
cations make strict demands on tube per-
formance and circuit designs, an accurate 
testing of tube and circuit characteristics 
becomes of the greatest importance. 
One of Sylvania Electric's latest essen-

tial radio vacuum tube bridge test sets 
for precision engineering data is pic-
tured above. Manufa.ctured at Sylvania's 
plant at Williamsport. Pa., this equip-

ment measures static and dynamic quali-
ties of radio tubes, such as plate current, 
filament volta.ge and current, screen 
current, gas current, plate resistance, 
power output, mutual conductance, and 
amplification factor, as well as the char-
acteristics of electronic devices. 
The set is compact, fully shielded, 

with well-filtered, self-contained power 
supplies, complete with voltage regula-
tors except AC and DC filament voltages. 

SYLVANIAAYELECTRIC 
MAKI k  kADIO TUBES; LAIHOOL RAY TUBES; ELECTRONIC OLVILTS; I LUORESUENI LAMPS, I IXIURES, ACCESSORIES; ELECTRIC LIGHT BULBS 
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STILL LEADING THE FIELD 
Ow Blue Ribbon Resistors were unique in their entirely 
new design and their advanced engineering when we intro-
duced them in 1939. 

They still lead the field as the most efficient: —their compact-
ness, their toughness, and their remarkable performance 
offer you more than just higher wattage ratings for unit 
space required. 

—And in our other types of resistors and rheostats we also 
offer you important exclusive advantages. 

HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

DIVISION OF 

THE NATIONAL LOCK WASHER CO. 
ESTABLISHED 18 86 

Newark 5, N. J., U. S. A. 

SPECIAL 

PRECISION 

FRACTIONAL 

HORSE-POWER 

MOTORS 
AND 

CO M TORS 

HOW THEY ARE USED 
It was our plan to publish a booklet 
showing many of the interesting uses 
for fractional horse-power motors and 
generators, complete with photographs 
and schematic drawings—thought-pro-
voking information for engineers plan-
ning their post-war products.  So, we 
wrote our many customers and asked 
for information along those lines. Here 
is a typical reply: 

"I have your letter in which you re-
quested information regarding the use 
of "ELINCO" products. While I can 
attest to the excellence and reliability 
of your products, unfortunately I can-
not at this time describe any specific 
application of  such units because of 
the nature of my work. During the 
past several years all the work I have 
done has been of a confidential nature, 
and one cannot easily describe the ap-
plication of your products without re-
vealing the nature of the device." 

Obviously, we have had to postpone our 
booklet. However, as soon as official 
release can be obtained to describe the 
many fascinating applications of our 
products, we will publish our booklet, 
a copy of which will be yours for the 
asking. 

In the meantime, we will welcome de-
scriptions of uses of fractional horse-
power motors and generators, if they 
can be released, and will be delighted to 
place your name on our mailing list 
for "Fractional H.P. Motors and Gen-
erators . . . and How They Are Used" 
when we are able to publish it. 

the 
electric 
indicator 

co. 
109 Parker Ave.  Glenbrook, Conn. 

SPECIALISTS IN TIIE DESIGN AND PRODUC-
TION  OF  SPECIAL  PRECISION  FRA MONAL 
HORSE - POWER  MOTORS  AND  GENERATORS 
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Still young at 99.. 

Drafting, Reproduction, Surveying 
Equipment and Materials 
Slide Rules, Measuring Tapes 

It is really worthwhile to use a permanent tracing paper, for 

you never can tell when an old drawing may have to be con-

sulted or reproduced. In many drafting room files there are 

drawings on ALBANENE that are years old, but are still in 
perfect condition, and should stay that way for 99 years or 

more. Protect your designs, your inventions, your business 

itself—use ALBANENE! 

ALBANENE Tracing Paper is treated with Albanite, a 

crystal-clear, unaltering synthetic developed by the K & E 

Laboratories. So far as the most severe tests show, it should 

last almost forever. The paper itself is 100% white rag stock. 

The Albanite not only makes it ageless but extra transparent. 

And because ALBANENE stays white, it gives strong, con-

trasting prints. It's fine to work on too, with pencil or ink— 

keeps clean and takes erasures well. Comes in rolls, sheets, 

and pads. Write on your letterhead for sample sheet. 

Cifbastow 
U. S. 

KEUFFEL &ESSER CO. 

NEW YORK • HOBOKEN, N. J. 
CHICAGO  DETROIT • ST. LOUIS . SAN FRANCISCO . LOS ANGELES  MONTREAL 
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finessible a f\e'vcIrears Ago 
.130t Molly PRACTICAL Toclay 

Yes, it probably would look strange to 
us to see such a sight today. But the 
G.I. Joe in Europe or on a South Pacific 
island wouldn't give it a second glance. 
Every day he sees communications sent 
from much more difficult positions — 
with complete assurance of reception. 

Valpey Crystals are vital parts of this 
type  of  communication.  Precision 
ground by crystal craftsmen, they can 
be relied upon for perfect service 
whether in the Arctic or the Tropics. 

As they did before the war Valpey 
Crystals after the war will be chosen 
for their high fidelity and complete 
dependability. Peacetime planners are 
already contacting the Valpey labora-
tories and are finding Valpey engineers 
ready to help with any problem of 
,design or performance. 

- 
Why not write us for complete infor-
mation on "Crystionics." 

NALPEY 
taidorr 

CRAFTSMANSHIP  IN  CRYSTALS  SINCE  1931 

HOLLISTON, MASSACHUSETTS 
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CM-1 
A design for normal fre-
quency control applications 
suitable for marine, aircraft, 
etc., uses 

CBC-0 
Where utmost in stability re-
quires constant temperature 
control in commercial instal-
lations 

VP-3 
Developed for use in mobile 
equipment and applicatios, 
with limited * UV. 

CATIIODE-FOLLO WER 

(Continued from page 170) 

tier is used in impedance match-
ing, the load resistor r need be 
used only if the external load does 
not provide a path for the direct 
plate current.  The admittance of 
the external load must then be 
equal to the resultant admittance 
of the tube and r. Often, however, 
the effective output impedance of 
the tube is so small in comparison 
with r that the external load is 
nearly matched when its admit-
tance is equal to the tube admit-
tance, as given by Eq. 10. Hence 

?Lir,  i/(1 •  (13) 

where z,. is the impedance of the 
external load. 

The dashed lines in Figs. 3, 9, 
and 10 show values that satisfy this 
relation when the load is non-reac-
tive.  It can be seen from Fig. 10 
that, except at very low At, the ratio 
of load resistance to plate resist-
ance and the allowable grid swing 
are both very low.  Fig. 9 shows 
that the reduction of non-linear 
distortion resulting from inverse 
feedback is also small. Non-linear 
distortion may, therefore, be ex-
cessive unless the input amplitude 
is very low. 

Although the crest input voltage 
that may be impressed without 
grid overloading may be made of 
the order of one-fourth the plate 
supply voltage by the use of a 
high - transconductance,  low - mu 
tube, such as the 2A3, the non-
linear distortion resulting from low 
ratio of load impedance to plate 
resistance may still be large unless 
the input amplitude is small in 
comparison with this value. This 
may present a problem if the 
source cannot be shunted with a 
voltage divider. 

The problem may sometimes be 
solved by the use of two cathode-
follower stages in succession.  The 
first stage uses a tube that can 
handle a large input voltage, such 
as the W5. The second stage, which 
uses a high-transconductance tube, 
is matched to the load, the input 
voltage to this stage being adjusted 
to a sufficiently low value by means 
of an adjustable tap on the load 
resistor of the first stage. 
The low allowable grid excitation 

of  a cathode-follower  matching 
stage imposes a limitation upon the 
power and current that can be de-
livered to the load.  This disad-
vantage is not avoided by the use 
of the two-stage circuit, since the 
first stage merely makes possible 
the reduction of excitation of the 
matching stage without the use of 
a voltage divider across the input 
source. 

(Continued on page 178) 
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IA CS D)pretic Station 

showing a pair of 

Eimac 450-T tubes 

A.-ICS Ground Station 
China-Burma-India Theatri 

AACS BLAZES THE TRAIL FOR SAFE 

FUTURE WORLD AIR TRANSPORTATION 
World- wide aviation cominunivations are an established fact 
today. Almost overnight a great radio network has been cre-
ated. The actual physical difficulties involved were great enough, 
to say nothing of the variety ofe xtreme operating conditions 
encountered and overcome. Needless to say, the equipment em-
ployed must he dependable, both from a standpoint of construc-
tion and performance capability. 
The establishment of radio gronnd stations on every conti-

nent and in fifty-two different countries... overcoming the wid-
est extremes in operating and climatic conditions (from 40 
degrees below zero to 140 degrees above)... stations in jungles 
...in deserts... in mountains and towns...and to have these sta-
tions constantly operating at near peak levels is a tribute to the 
equipment employed. On this page are shown three AA CS 
Stations located at widely separated spots on the globe. 

FOLLO W THE LEADERS TO 

Get your copy of Electronic Telesis 
.. Me sixty-four page booklet which 
gircs the fundonstottais of electron-
ics. This tittle booklet will help elec-
tronic engineers VAPIallIf the subject 
to laymen. les .vosirs for the asking 
...so cost or ablibution. Arailable 
in English aad Spanish languages. 

EITEL -McCULLOUG 1, INC.,1030 San Mateo Ave., San Bruno, Calif. 

Plants lo.ated at: Son Bruno, California and Salt take City, Utah 

Export Agents: Frazar & Hansen 
301 Clay Street, Son Francisco 11, California, U.S. A. 

*c.1. A. C. S. (Army Airways Communications System) 

AA CS Station on an island in South Pacific 



4 
BlelintrIt 

M  

37306 

The No. 37300 Series 

Steatite Termilal Strips 
Arother  exclusive  Millen  "Designed  for 

pliration" product is the series of steatite 

terminal strips. Terminal and lug are one 

pirce. Lugs are Navy turret type and ore free 

Posting so as not to stra n steatite during 

vei in temperature voriotior s. Easy to mount 

wi -h series of round holes f., i integral chassis 

be .hings. Ideal answer to the "tropicaliza. 

Poe" problem. 

JAMES MILLEN 

MFG. CO., INC. 
MAIN CFFICE AND FACTORY 

MALDEN 

MASSACHUSETTS 

INSULATORS 
are a "main factor" of the high power 

electronic tube. Quartz is the best electri-

cal insulator known to science. Many other 

qualities make it ideal for the job. . . . Not 

subject to thermal shock. Non hygroscopic. 

High surface resistance. Shaped to specifi-

cation. 

ULTRA VIOLET LAMPS (quartz mercury arcs) 

HYDROGEN ARCS IN QUARTZ 

FUSED QUARTZ ROD, 

TUBING, PLATES and SPECIAL SHAPES 

HANOVIA 
CHEMICAL & MANUFACTURING CO. 

Dept. EI-16  NEWARK 5, N. J. 
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PM Driver Units 
University Laboratories, 225 Varick St.. 

N.  Y.  14,  is  producing  permanent 
magnet  driver  units  with  molded  dia-
phragm  flexing  surfaces,  heatproof  voice 
coil  suspensions,  and  hermetically  sealed 
dust covers.  Rim centering of voice coil 
assembly in the magnetic gap, instead of 
the use of aligning pins,  results in  per-
manent positioning of the  voice coil  as-
sembly, which permits a smaller magnetic 
gap opening, and results in an increase in 
magnetic flux density in the gap. Rating 
is 25 watts, impedance 15 ohms, frequency 
100 to 6000 cycles. 

Spring Steel Latch 

A new spring steel speed nut latch No. 
1663 has been developed for instant attach-
ment and  removal of box covers, access 
doors, panels and inspection plates.  The 
spring arms of the speed nut snap over ball 
or grooved studs to provide firm attach-
ment, yet studs may be quickly withdrawn. 
The nut is available in five material thick-
nesses to provide the desired degree of pull-
out tension.  Three styles of ball studs are 
available —drilled  and  tapped  for  6-32 
screws, threaded shank  (6-32 thread)  and 
plain shank for riveting. These, as well as 
the grooved stud, are provided in various 
lengths  to  suit  application  requirements. 
Manufactured by Tinnerman Products, Inc., 
2111 Fulton Road, Cleveland 13, 0. 

..-4M1 =222 ;,)-
Soldering Iron 

The Hexacon Electric Co., 157 W. Clay 
Ave.,  Roselle  Park,  N.  J.  is  producing 
soldering irons for battery operation in 100 
or 200 w sizes, wound for  12  or 24  v, 
with 6 ft. or 12 ft. cords, and the con-
ventional plug cap or battery clips. They 
are equipped  with  scale-resistant element 
cores. 

IMMEDIATE 
DELIVERIES 

The result of 

10 years of Vacuum 

Tube Voltmeter 

Engineering. 

MODEL VM-27 
1-3-10-30-100  volts  full  scale. 
Peak response, r.m.s. calibration. 

HIGH IMPEDANCE-4 megohms at 50 cycles, 60,000 ohms 

at 100 megacycles. 7 rnegohms for d•c. 

ACCURATE—Better than 2 percent on d-c and 60 cycles 

thru 50 megacycles. 

SELF-CONTAINED-115 or 230 volt 50-60 cycle line operation. 

RF PROBE 
Interchangeable  probe  included  for  convenience  and 
efficiency in making AC and RE measurements. Input ca-
pacity 5 micro farads. Ruggedly mounted 6H6 tube in 

balanced circuit. Complete voltmeter with probe 5150 net 
f.o.b. Flushing, N. Y. 

ACCESSORIES 

To increase VM-27 rang* 
to 1000 volts. 

ALFRED  W.  BARBER  LABORATORIES • 
34 04 Francis Lewis Blvd.  Flushing, N. Y. • 

10X AC MULTIPLIER 

M ODEL ACM-27 

Input  impedance  even 
greater than probe 
alone.  Flat response 
from 20 cycles to 200 
megacycles. $17.00 net 
f.o.b.  Flushing,  N  Y, 

10X DC MULTIPLIER 

MODEL DC M-27 

5 megohms input resist-
ance. $8.00 net f.o.b. 
Flushing, N. Y. 

HEXACON 4e4oiati .e64 
itejidat Western Electric 

"BALANCED HEAT" 
reduces excessive tip replacements 

The trend in industry towards HEXACON irons is indicative of their 

dependability. Noteworthy is their use by Western Electric Company. 

ors) 

( • 

Rugged construction, low power consumption, and the application of 
"Balanced Heat" principle of construction, actually increases soldering 
efficiency substantially.  Costly tip replacements and element burn-
outs are minimised because hexagon-shaped barrels dissipate 20 % 
more excess heat when irons are used intermittently. 
Literature describing the complete HEXACON line —from 40 to 700 
watts, and with tip diameters ranging from I 4" to 13/4"— on request. 

HEXACON ELECTRIC CO. 
157 WEST CLAY AVE., ROSELLE PARK, N. J. 
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A precision unit 

for every job 

W HATEVER your need for accurate 
reproduction of voice, music or 

sound. there is a Turner Microphone espe-
cially adapted to your requirements. The 
complete Turner line includes dependable 
crystal and dynamic microphones for 
every communications purpose. A few 
are illustrated here. 

Illustrated Turner catalog gives full details on all 
Turner Microphones for P. t., recording, sound sys-
tem, commercial broadcast and amateur work. Get 
the full story of Turner performance and let Turner 
engineer, help you select the units which meet your 
requirements.  rite for catalog today. 

The TURNE R  CO. 

toc olONS ycle46 

904 17th St. N.E., Cedar Rapids, Iowa 

Crystals licensed under patents of the Brush Development Co. 

178 

CATUODE-FOLLO WER 

(Continued from page 174) 
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RE MOTE CONTROL 
TUNING 

(Continued from page 79) 

to the remote control panel pro-
vided its impedance does not ex-
ceed 3,000 ohms. 
Remote control of the solenoid 

voltage is obtained by means of a 
simplex arrangement, consisting of 
a connection to a center tap on the 
line side of the receiver-to-line and 
the control  panel-to-line  trans-
formers.  The return for this cir-
cuit is through the ground. 
The remote control panel box 

contains a power supply. Raw 235 
volt dc from a 5U4G full wave rec-
tifier is dropped to 150 volts by 
2,000 ohm resistors and held there 
by a pair of VR150 regulator tubes 
(see Fig. 5). Series 600 ohm resis-
tors connected to the 150 volt point 
permit 135 volts to be applied to 
the plate of a 6A3 power triode. 
This same voltage is divided by 
two rheostats so that a potential 
varying from 85 to 130 volts can 
be applied to the grid of the triode. 
The voltage to operate the sol-

enoid is taken from a center tap 
on the 6A3 filament winding of the 
transformer and varies from 85 to 
120 volts when the grid potential is 
changed.  One of the above two 
rheostats is adjusted by knob C 
(see Fig. 1), and controls the tun-
ing, whereas the other is adjusted 
by knob B and changes the total 
voltage range through which C can 
be changed in order to adapt it 
either to high or low frequencies. 
Under these conditions the grid 
voltage is from zero to 10 volts 
positive  with respect to the fila-
ment and the line current is from 
38 to 50 milliamperes. 
Of course, detuning of the oscil-

lator section of the receiver has an 
adverse effect on the sensitivity as 
shown in Fig. 4, but in practice this 
has not been found objectionable. 

P ROJECTILE SPEEDS 
(Continued from page 85) 

negative pulses are generated by 
this circuit as are fed into it. 
Consider now four of these cir-

cuits connected together as shown 
in Fig. 12. The first negative pulse 

(Continued on page 182) 
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THE CORRECT ANS WER 
TO YOUR RECTIFIER PROBLE M IS HERE 

91,F0d4 g€7444 
Selecting the rectifier best suited for a particular d-c application 

is not a decision that can be made on a "guess" basis. Construc-
tion, basic materials, operating characteristics, weight, size, cost 
and life expectancy are all factors that should be considered. 

G.E. and only G.E. builds the three types of low-voltage 
rectifiers most generally used—copper-oxide, selenium and 
Tungar. All three are tops in quality and leaders in their field. To 

say that one type is better than another is as fatuous as saying a 
bomber is better than a fighter plane. Each performs best when 
doing the job for which it was specifically designed. 

When blueprints call for rectifiers choose the correct size and 
type from the G-E line. If you're not sure of what is best for your 
need let G-E engineers help you. Years of experience qvalify them 
to recommend the rectifier which will give you the .most eco-
nomical, most efficient and most reliable performance. Whether 
they recommend copper-oxide, selenium or Tungar you can be 
sure their selection is impartial because G.E. offers all three. 

For more information write to Section A754-124, Appliance 
and Merchandise Dept, General Electric Co., Bridgeport, Conn. 

Hear the General Electric radio programs: "The 
G.E An Girl Orchestra" Sunday 10 p.m. EWT, 
NBC. "The World Today" news every weekday 
6:45 p.m. EWT, CBS. 'The G.E House Party" 
Monday through Friday 4-00 p.m. EWT, CBS. 

BUY WAR BONDS AND KEEP THEM 

GENERAL  ELECTRIC 
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IN SENSITIVE RELAYS 

MECHANICAL tIffe dZei? 

SHOULD NOT BE SACRIFICED 

Sigma type 5 relays, with a maxi-
mum sensitivity of less than 1 milli-
watt, have an ability to stand pun-
ishment equalled by very few relays 
of any type. 

At any sensitivity adjustment type 
5 relays rigidly mounted, withstand 
shocks of 500 g's without damage. 

A Type 5 relay of 10,000 ohm coil resistance 
has the following performance: — 

Nominal Adjustment  Contact Pressure 
 sOss. m.,1 

Pull on Drop out  Normally open  Normally closed 
0.3 Ma  0.2 Ma  15  grams  10  grams 
0.7 Ma  0.3 Ma  45*-55* grams  20 -30* grams 
1.5 Ma  0.7 Ma  60*-80* grams  40*-60* grams 

*Adequate for air-
craft vibration (10 
g's or more) 

S, /iglu Instruments, INC. 
cz..ez)zd,d,we R E L A YS 

ill CEYLON Si'.. BOSTON 21, MASS-

HOW n t,t4Kt MACHINES 

COUNT ACCURATELY and SPEEDILY 

WITH UNITED CINEPHONE 

ELECTRONIC CONTROLS 

In the field of counting mass-produced 

articles Electronic devices  insure  the 

utmost accuracy, reliability, and econ-

omy. In the business of bottling, where 

profits are a fraction of a penny on each 

unit, the system devised by the Durant 

Manufacturing  Company  maintains  a 

stock count at all times from the initial 

bottling process through a count of the 

cases as they leave the factory for ship-

ment. This is only one of the many ways 

in which United Cinephone Electronic 

Controls are used in modern production: 

a necessity in the forthcoming postwar 

era of highly competitive business. 

OTHER APPLICATIONS of United 
Cinephone Electronic Controls are 
almost without limit. If you have 
a problem of measuring, gauging, 
counting, sorting, heating, or some 
other operation in your plant, which 
is costly and unreliable, you will 
want to investigate the possibility 
of solving the problem ELECTRONI-
CALLY. That's where our extensive 
experience and facilities in Elec-
tronic  design,  engineering,  and 
manufacturing can be of invaluable 
help. Your inquiry will be welcome. 

Electronic fields we cover include: 

1. Industrial Controls 

2. Aircraft Communications 

3. Laboratory Test Equipment 

4. Radio and Audio Equipment 

UNITED CINEPHONE 
CORPORATION 

28 NE W LITCHFIELD ST. 

TORRINGTON, CONNECTICUT 

ISO 
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. . . and disconnected a tie-up 

Terminal jacks for war-
needed radios — screw-
machined from rod stock 

—were lagging behind other parts. 
Expediters called on Scovill to break 
the bottleneck. 

Scovill did just, that by shifting to 
high-speed stamping of sheet metal. 
This change in technique stepped up 
production greatly .. . cut down on 
scrap, always a problem in screw 
machine operations . . . turned out 
eminently satisfactory work . . . low-

ered costs by a substantial margin. 

Scovill Electranents* 
may also save time and money for you 
Maybe your small electronic com-

ponents or large assemblies can bene-
fit from Scovill's versatility in forging, 
drawing, stamping, heading, or 
machining all kinds of metals and 
Scovill's impartiality in choosing the 
one method that will make your 
Electrrments* faster and better for 
less. For further details of Scovill's 
designing service and manufacturing 

ability, send for literature. Use the 
coupon below and mail it today. 

*Electrrments =Electronic Components 

S covill 
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. 

0 Batteries 
0 Record Changers 
El Clips 
IDCondensers 

Dials 
0 Escutcheons 
Li Jacks 
0 Lugs 

0 Panels 
0 Sockets 
D Stampings (misc.) 
0 Tubes 

Other applications   

SC OVI LL M AN UFACTU RI NG CO M PANY 

Electronic Division 
23 Mill Street, Waterbury 91, Connecticut 

Name   

Company   

Address   
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"Crystal Controlled" 
Frequency Standard 

Look at These Features! 

* Stable output up to 4Q megacycles 

* Output circuit is tunable 

* Cool operation, even if continuous 

* Famous JK dual T8MD Crystal 

* Metal cabinet, grey crackle finish 

IM MEDIATE DELIVER n 

Complete Price Only $59.50\ 

BUY MORE WAR BONDS 

The JAMES KNIGHTS Co. 
SAND WICH, ILLIN OIS 

CRYSTALS  

C R YS T ALS  F O R  TIH E  C RI TI C AL 
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PROJECTILE SPEEDS 
(Continued from page 178) 

at the input produces a reversal of 
the first stage, and at the same 
time, an ineffectual positive pulse is 
delivered to the second stage. The 
second negative pulse brings the 
first stage back to its initial condi-
tion, and a negative pulse is de-
livered to the second stage, causing 
a reversal there. The third pulse 
reverses the first stage without af-
fecting the second; the fourth re-
stores first and second stages to 
their intial condition and delivers 
a negative pulse to the third stage, 
causing it to reverse, and so forth. 

Indicator lamps 

The state of the circuit after any 
number of pulses has been deliv-
ered to it can be determined by the 
neon lamps connected across the 
plate circuits of the left-hand tubes. 
If the left tube is non-conducting, 
the voltage is high and the lamp 
is lighted. On the other hand if 
the left side is conducting, the 
voltage across it is too low to sup-
port a glow discharge in the lamp. 
Suppose now we start with all of 

the lamps extinguished. We have 
just seen that the first state is re-
versed by the first pulse. Its lamp 
is turned on, so let us number that 
lamp 1 — One if it is on, and zero 
if it is off. The second pulse turns 
the first lamp off, and the second 
one goes on. Let us give that lamp 
the cardinal number 2. The third 
pulse turns the first lamp back on 
again without affecting the second 
lamp. 2 + 1 = 3. The third lamp 
is turned on by the fourth pulse 
while the first two are extinguished. 
That lamp should have the cardinal 
number 4. The fifth pulse turns on 
the first lamp again. 4 + 1 = 5. 
The sixth pulse turns on the sec-
ond lamp and extinguishes the 
first without further affecting the 
third lamp. 4 ± 2 = 6. The seventh 
pulse leaves 1, 2, and 4 on. The 
eighth turns on the fourth lamp, 
to which the cardinal number 8 
must be assigned, and extinguishes 
1, 2, and 4. 

The ninth pulse turns on the 
first, giving 8 + 1, and the tenth 
would turn on the second lamp and 
extinguish the first were it not for 
two little condensers shown in Fig. 
12, one of which sends a negative 
pulse from the second stage to the 
eighth which turns it off, and the 
other sends a positive pulse from 
the eighth stage back to the sec-
ond which counteracts the negative 
pulse- generated there by the ex-
tinction of the first stage and pre-
vents it from going on. 
Thus, the tenth pulse restores the 

circuit to zero, and it is ready to 
begin over again on the eleventh 
pulse. At the same time, a nega-

(Continued on page 186) 
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HALITE 
RHEOSTATS and\RESISTORS 

200 KW 

Bethany Transmitters 
From six of the world's mightiest 
shortwave stations, the "Voice of 
America" shoots "bullets of truth" to 
combat enemy lies. These transmit-
ters, 200 KW each, located in Bethany, 
Ohio, were designed and built for the 
OWI by the Crosley Corporation. 

The two interior photo-views of one 
transmitter reveal more than 60 
Ohmite Resistors of various sizes ... 

and one Ohmite Tandem Rheostat 
assembly. 

The knowledge and experience 
that enabled Ohmite to "produce" on 
this psychological warfare job is 
at your service in solving resistance 
problems ... today and post-war. 

OHMITE MANUFACTURING COMPANY 

4.14 3 FLOURNOY ST.  • CHICAGO 44, U.S.A. 

Write on company lettel-
head for helpful Catalog 
and Engineering Manual 
No. 40. Gives valuable 
data on resistors, rheo-
stats, tap switches, chokes 
and attenuators. 

Re9Ittear% IHMOTE 
RHEOSTATS  • RESISTORS  • TAP SWITCHES 
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PRECISION CAPACITORS 

4 CARD WELL 
An outstanding Cardwell wartime achievement is the de%elopment of 
precision worm drive capacitors, of maximum stability and resettability, 
for use in various types of frequency meters. 

Although not standard catalog items, the three types illustrated are 
typical of the possible variations of this general design which s widely 
used in Cardwell instruments built for the Army and Navy. Perhaps one 
of them is the answer to your design needs for an S.L.F. type precision 
capacitor of highest quality. 

PART No. 4.080 
21-220 mmfd.; 
airgap .030" 

As used in S. C. Frequency Meter 
covering range of 125-20,000 KC, 
125-250 KC low band fundamental, 
2 MC-4 MC high band fundamental. 

PART No. 4.400 
8-130 mmfd. per section; 
airgap .020" 

Used in ATSC Frequency Meter 
covering fundamental range of 
85-200 MC and to 1000 MC harmon-
ically. 

Four studs support special trimmer 
and compensator capacitors which 
are not shown. 

PART No. 4.200 
15-125 mmfd.; 
airgap .027" 

In another ATSC Frequency Meter, 
this condenser tunes the oscillator 
over fundamental range of 20-40 
MC and to 250 MC harmonically. 
Has adjustable compensator and 
trimmer. 

PRODUCTS CARDWELL QUALITY 

CARD WELL h CONDENSERS 
11 ° 

THE ALLEN D. CARD WELL  MANUFACTURING  CORPORATION 

81 PROSPECT STREET BRODKLYN 1, N. Y. 

(* 

Iis future peace-time 

R A D E  X 

H1CA G 
..// /  \ 

product   Hadex Ns ill 

uphold its Scar- won re-

putation by the scope 

and caliber of its ser-

vice to the radio and 

electrical industries. 

Radex Corporation 

53 W. Jackson Blvd., Chicago 4,111. 

'111:11[]-1)1t1ENsiout 
FWORIRVAECAUURMI STUB : : 

• Complete range of sizes 

and alloys for Transmit-

ting, Receiving. Battery 

and Miniature Tubes .. 

• Melted and worked to 

assured maximum uni-

formity and strength 

WIRES drown to  RIBB ON rolled  •00 05" diameter  

to .0001" thick 

• SPECIAL ALLOYS made to 

meet individual specifi-

cations. Inquiries invited. 

Write for list of stork ulloys 

SIGMUND COHN &CO. 
44 GOLD ST.  NE W YORK 

SINCE 4j, 790, 
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High Frequency Heater 

A new Megatherm with a nominal output 
of  I kw, for high-frequency heating of 
dielectric materials, has been developed by 
the Industrial Electronics Division of Fed-
eral Telephone and Radio Corp.. 67 Broad 
St.,  N.  Y.  A  foot  switch  opens  the 
oven  door, leaving the operator's hands 
free to insert the work in the oven. Ap-
plication of power to the work is controlled 
by a single or double push-button located 
on either side of the cabinet. Duration of 
the heating cycle is controlled by an auto-
matic  timer.  The  flexible output circuit 
permits processing of a wide range of load 
weights, heights and materials. The unit 
is equipped with a cord and plug for use 
at any 220-volt, single-phase 60-cycle ac 
outlet, and supplies 3500  BTU per hour 
at its operating frequency of 27 megacycles. 
Other frequency ranges are available for 
special purposes, and where necessary, the 
equipment can be provided for use with 
other power supply systems. Total power 
taken from the line is 2 KVA, with an 
overall efficiency  of 55  per cent and a 
power factor in excess of 90 per cent. 

Tubing Marker 

This new marking assembly is used for 
marking round tubes, bars, pipes, rods, etc., 
with a repeated impression. The die cylinder 
is preceded and followed by "V" rollers for 
guiding the impression to the top of the 
round metal piece. For changes in diameter 
there is a simple adjustment by wing nut. 
One model covers the range of diameter 
variations from % to 2 in.: another from 
% to 8 in. Permanent dies, interchangeable 
complete dies or parts of dies or inter-
changeable individual type pieces may be 
used in the die cylinder as the imprinting 
medium. Maker is Adolph Gottscho, Inc., 
190 Dunne St., New York. 

ELIMINATES NAME PLATES 
ON FRONT PANELS 

A proven method for placing durable characters 
on metal panels, chassis, etc. 

* Inlaid baked enamel characters, 
protected by background finish; re-
sistant to abrasion and salt spray; 
guaranteed to pass 50 hour salt 
spray test. NOW available in lumi-
nous charac:ers, if desired, either 
phosphorescent or fluorescent. 

* Front panel will match finish of 
cabinets. 

* Recommended and endorsed by 
scores of manufacturers of elec-
tronic, sound and communication 
equipment. 

PROMPT DELIVERIES—Send us your bore fabricated 
steel ond wiithin two weeks we will 
returr it finished ond marked to 
your :omolete satisfaction 

CREENMAKERS 

- - 

0 
•••••• 

0 

S 40, I 
2, 0 

•••-: 

-00  90 - 
7-so 

• •fbliZS  

ALS O... 
SILK SCREE NI N G 
on front panels and 
chcssis, either metal or 
plastic. Sharp clear char-

64 FULTON STREET • NEW YORK 7, N.Y.acters durably  printed 
on finished or unfinished 

Tel.: REctor 2-9867  surfaces. 

ELECTRONIC PRODUCTS MFG. CORP. 
DEXTER, MICHI GAN 

1101;11'1111TI'S 01 

RADI O, ELECTRICAL AND 

ELECTR ONIC CO MP ONENTS 
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These "World's Smallest Transformers" 
May Be The Complete Answer to 
Your Space and Weight Problems! 

It's not an everycay occurrence when so large a prob em 

can be answered w 'h such a small unit. In fact, w.?.'re 

mighty proud of thii midget transformar achievement— 

not only for the reason that Permoflux engineers met a 

vital war chal enge, cut becaLse of its numerous practical 

applications. Perrnoflux welcomes inquiry from thasign 

engineers abcut this midget transformer developmen-. 

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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PROJECTILE SPEEDS 
(Continued from page 182) 

tive pulse goes out on the output 
line and can be used to feed a 
second circuit constituting the next 
decade; it, in turn, feeds a third 
and then a fourth decade. Four 
such decades have a capacity of 
ten thousand counts and when 
pulsed from a 100 kc oscillator, can 
measure time up to 1/10 sec. The 
time so recorded is accurate to 
1/100,000 sec. 
Fig. 13 shows a small portable 

model of the counter chronoscope 
which has been designed for field 
use in connection with the tele-
photo screens already described. 
This type of equipment is used to 
a large extent by ballistic and tech-
nical service teams which have 
been trained at the Ballistic Re-
search Laboratory and are now 
operating in the theaters of com-
bat, where they keep a constant 
check on the condition of our guns 
and the quality of the ammunition. 
Not only have these men made 
significant contributions to the ac-
curacy of our gun fire but they 
have also saved millions of dollars 
of ammunition which may have 
been improperly stored and would 
have been thrown away as too in-
accurate for use without their cali-
brations.  They have also added 
hundreds of rounds to the useful 
life of our guns by determining just 
when the gun tubes have reached 
the end of their accuracy life. 
Chronoscopes of the same type, 

but geared to count at a higher 
frequency, are used for more ac-
curate time measurements in the 
aerodynamic range at the Ballistics 
Research  Laboratory.  The  unit 
shown in Fig.  14 combines six 
chronoscopes which measure the 
time in units of 1/1,600,000 sec., for 
determining the changes in velocity 
as the projectile moves down the 
range and is slowed down by air 
resistance. 
From measurements of this type, 

the best shape of the projectile can 
be determined, and the exact be-
havior of all types of projectiles 
studied down to the last detail. The 
exact position of the projectile, as 
well as its aspect or yaw angle, is 
determined at the beginning and 
end of each measured time inter-
val by spark photographs of the 
type already shown.  At 3200 ft. 
per sec., the projectile moves less 
than 1/32 in. during one unit of 
time, and with this technic, the 
velocity can be determined to one 
part in 10,000 by measuring the 
time of flight over a path length 
of 20 ft. 
Each different type of weapon 

presents its own special problems 
in velocity measurements. Facility 
in taking the measurements and 
reducing the results is important, 
but frequently it is necessary to 
resort to the motion picture camera 

(Continued on page 190) 
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New -Hearts 
... for tired electrical systems 

eeping America's aging au-

.,,  t°mobiles, trucks, tractors, 
Nte  and buses rolling is a vital 

wartime task. 

Part of this task is performed by 
General Products Corporation, of 
Union Springs, N. Y. 

They produce what are often 
called the heart of the electrical sys-
tem—replacement ignition coils for 
many makes and models of vehicles. 

Thus, when aging electrical sys-
tems develop heart trouble, General 
Products steps in with coils to give 
them new leases on _life—to keep 
America rolling. 

General Products coils are good 
coils—fully up to their tough jobs. 
That's why we at Wheeler Insu-
lated Wire Company are proud to 

supply the coil windings that go 
into them. 

For the 35 years of its existence, 
Wheeler Insulated Wire Company 
has devoted its talents and expe-
rience to the manufacture of high-
quality windings and other wire 
specialties. 

Our entire capacity has been 

bought by a comparatively few cus-
tomers—mighty good customers! 

After the war, we hope to have 
many additional customers—for 
our manufacturing facilities have 
been greatly expanded in the in-
terest of the war effort. 

When that time comes—Re-
member Wheeler for Windings! 

The Wheeler Insulated Wire Co., Inc. 
BRIDGEPORT 4, CONN. 

Manufacturers of Magnet Wire... Litz Wire... Coil Windings 

Transformers...Ballasts for Fluorescent Lighting 
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PLUGS and  JACKS 
... for every known application!  st--

Built in accordance with latest Signal Corps and Navy specifications, 
Amalgamated Plugs and Jacks are tropicalized to make them fungus 
resistant, waterproof and moistureproof when called for. Insulators of 
these components are designed to wthstand extremes of temperatures 
for —67°F to + I67°F, at humidities up to 100%. We also specialize 
in producing Plugs which will bear up under the high heat met in 
rubber molding cord sets. 

NOTE: Amalgamated Engineers will 
gladly consult with you on the design 
and development of Plugs and lacks 
for spe:ial applications — present or 
postwar. 

PLUG PL-55 and 
N.A.F. 1136-1 

Long sleeve, two-conductor 
plug, mate to Jack 11(•34.A. 
Withstands minimum of 60 
rycles AC. potential of 500 
wilts effective. applied be. 
tureen  any  two  terminals 
for not less than two sac. 
ends.  Meets minimum in-
sulation value of 2000 meg• 
ohms between conductors at 
6601 at humidities up to 
10011',. 

JACK JK-26. 
N.A.F. 215284-2 

Two•conductor Jack, mate to 
PL-54. Tropicalited. With-
stands 60 cycle AC poten-
tial of 500 volts effective. 
applied  between  any  two 
terminals for not less than 
two seconds.  Meets mini-
mum insulation vitae of 
2000 megohms between con• 
doctors at 60°F. at humid• 
ities up to 100°.. 

PLUG. STYLE "A" 
Two•conductor. special type 
plug for use with Neoprene 
or Buna S molded cords. 
Same  specifications  •1 
PL-55. 

JACK JK-48 
Light duty. two. conductor 
lack. mate to Plug PL-291 
and Plug 291-A. 

PLUG PL-204 
Hand sat. A special plug 
wherein both • modified 

PL•55 and PL•68, are 
held in place by • phenolic 
ease. Same specifIcatione as 
PL-55 and PL•68. 

PLUG PL-54, PL-540, 
PL-354, 

N.A.F. 215285-2 
Short sleeve. two-conductor 
plot, mate to Jack .11(.26. 
Some  specifications  as 
PL . 

PLUG, STYLE "D" 
Two•conductar, special type plug for 
use with Neoprene or Buns S molded 
cords. Same specifications as PL-55. 

AMALGAMATED RADIO TELEVISION CORP. 
476 BROAD WAY  • NE W YORK 13, N. Y. 

ENGINEERS WANTED 
•  • 

Here's an opportunity to join one 
of America's largest manufacturers 
of electronic and communications 
equipment. 

Ra di o 
•Electrical 
Electronic 
Industrial 

*M ech anic al 
'Factory  Planning 
Materials  Handling 
Manufacturing Planning 

Work in connection with the manufacture 
of a wide variety of new and advanced 
types of communications equipment and 
special electronic products. 

Write giving full qualifications, 

or apply to: 

R. L. D., EMPLOYMENT DEPT. 

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

• Also: C. A. L. 

Locust St.  Haverhill, Mass. 

Appl.conts must comply with W MC iegulations 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC  W ORK 

From that mighty mite 

--mmilM111111111mm 
the Drake No. 400 to the high 
speed production "honey" 

the Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
"just right" for the job. 

• 
Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

SEE 

YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 

198 

3656 INCOLN AVE. CHICAGO, ILL. 
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GLASS-TO-METAL SEALS 
The old problem of protecting various 
capacitor and resistor types against lzaks 
and moisture is solved by a unique glass-
to-metal seal pioneered and perfected by 
Sprague. Glass capacitor bushings are 

sealed direct to the metal container and do not require 
adjacent metal rings with "matched" coefficients of 
expansion. On Sprague *KOOLOHM Resistors, the 
units are encased in glass tubes which are sealed 
directly to the metal ends. The resulting seals are leak-
proof, shock-proof, humidity-proof, and fungus-proof. 

\ 

A Step Ahead! 
Sprague engineering progressiveness is no 

better exemplified than by the three outstand-

ing achievements depicted here. And remem-
ber, such developments are only the high spots'. 
Equally important is the fact that similar, if less 
startling, engineering superiority is evidenced in 
every one of the hundreds of Sprague Capacitor 
and *Koolohm Resistor types that are regularly 
produced. Even small points of departure from 
the conventional often make a startling improve-
ment in results —and no type or design produced 
by Sprague is so humble as to fail to receive 

regular engineering attention in a constant 
effort to surpass for Tomorrow that which is 

"best" Today. 

SPRAGUE ELECTRIC COMPANY 

North Adams, Mass. 

SPRAGUE 
PI O NEERS  OF  RADI O-

ELECTR O NIC  PR O GRESS 

*VITAMIN Q 

HIGH-VOLTAGE, 
HIGH-TEMPERATURE PROBLEMS 

SOLVED When you've got both high voltage and 
high temperature to contend with in a capacitor appli-
cation—well, ordinarily, you'd have a problem on your 
hands. Once again, however, Sprague engineering 
supplies the answer. Although extremely compact, 
Sprague Capacitors impregnated with *VITAMIN Q 
operate satisfactorily at thousands of volts at ambients 
as high as 105 C. Insulation resistance at room tem-
perature is more than 20,000 megohms per micro-
farad — or at least five times better than previous types.' 

*eveoc200 
PERMITS 200° C. CONTINUOUS 
OPERATION Many types of electrical 
equipment can now be designed for 200° C. con-
tinuous operation, thanks to the Sprague wartime 
development of *CEROC 200, a flexible ceramic 
(inorganic) insulation for copper, nickel, and 
other types of wire. Smaller equipment can be 
designed to do bigger jobs. *CEROC 200 dis-
sipates heat rapidly and has an extremely good 
space factor. You'll be hearing a lot about 
*CEROC 200 in days to come! 

*Trademarks Reg. U. S. Pat. Off. 
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FOR POST  W AR  RE QUIRE MENTS 

40 YEARS OF EXPERIENCE AT YOUR SERVICE 

... and makes it with a high degree of precision and 

cooperation born of our concentrated experience in 

meeting wartime's rigid requirements and schedules. 
From raw stock to completed items ... Willor serv-

ice embraces every facility for planned production. 

Wie 1 gvae larente4 cued Mae/rasa 
• METAL STAMPINGS  • PANEL BOARDS 

• MACHINE WORK  • PLASTIC PARTS 
• LAMINATIONS  • MECHANICAL AND ELEC. 

• TOOLS AND DIES  TRICAL INSTRUMENTS 

L A I 

BACK THE ATTACK - - BUY MORE WAR BONDS 
190 

PROJECTILE SPEEDS 
(Continued from page 186) 

with subsequent careful measure-
ment of the film. This technic, 
which is well known in horse racing 
also, involves placing a clock where 
it may be photographed on the 
same frame. Ground markers are 
required for reference in correlating 
the positions on successive frames, 
and a second camera taking pic-
tures from another angle is re-
quired to reduce the directions to 
absolute distances. The clock dials 
for the two cameras must of course 
be synchronized. 
A refinement of this technic is 

realized in the ribbon frame camera 
designed by Kapp and Bowen of 
the California Institute of Tech-
nology. Fig. 15 shows a series of 
pictures taken with one of these 
cameras in connection with velocity 
measurements of rockets fired from 
airplanes. By special adjustments 
on the camera, the ribbon shaped 
frame of the camera is lined up 
with the trajectory, and successive 
frames show the progressive change 
in position of the projectile. With 
this camera 180 frames per sec. are 
taken each with an exposure of 
1/3000 sec. The mechanism is shown 
in Fig. 16. A large drum which ro-
tates at 30 rps. carries six narrow 
slits which constitute focal plane 
shutters. Inside this drum is film 
winding mechanism which trans-
ports the film at the right speed to 
separate one exposure from the 
next. 

PHONOGRAPH DYNAMICS 
(Continued from page 128) 

magnetic armature, etc. 
While this analysis contains a 

great deal of material which is well 
known to those engaged in phono-
graph  work,  it  does  attempt, 
however, to draw attention to the 
importance  of  the  acceleration 
limitation in reproducing records, 
and suggests that it would be very 
desirable to monitor the accelera-
tion when recording. Measurements 
on commercial pressings show ac-
celerations in the order of 2000 g. 
This, of course, includes the ac-
celerations due to tracing discon-
tinuities as well as the recorded 
wave acceleration, as the means of 
separating the two are not immedi-
ately apparent. Accelerations of 
this order, however, have been ob-
served near the outside of 12 in. 
records, where the tracing distor-
tion should theoretically represent 
a small part of the measurement. 

AUTOMATIC RIVETER 
(Continued from page 115) 

contacts T-1 opens. 
(27) Opening contacts T-1 de-

energizes relay X. 
(28) Opening contacts X-2 de-

energizes relay A. (NOTE: Contacts 
X-1 closes in accordance with the 

(Continued on page 194) 
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NATI ONAL  RECEIVERS  ARE  THE  EARS  OF  THE  FLEET 

OFFICIAL U. S. NAVY PHOTOGRAPH 

MOVING IN ON PELELIU 
ou 

A. flofilla of rocket-firing las,  t in the 
foreground clouded in rocket smoke, hove 

smothered the Jap beach defenses. Cannon 

firing "Alligator" ta n\ks plow through calm 

water, to blast  the  •lNlolu f  or assault troops. 

'This  ne  to sta 

is D-clay On Peei, ono the Americans 

have cor y. Three ou t of four of the Navy'sd ships --landing 
craft or larger  -- are equippe  yvith receivers 

designed by Notional. 

NATIONAL COMPANY 
NC 200  M ALDEN  * MASS, U. S. A. 

N A TI O N AL  RE CEI VE R S  A RE 
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Here's why SPERTI HERMETIC SEALS are 

lk "WRIST" IN THE TROPICALI/ATION 
Of ELECTRONIC MILITARY EQUIPMENT 

L 1 Y SEA  OU T DUST, sand, salt  spray,  . EF FECTIVEL   11111C -. 

atmosp  Have wide ther  fungu s, injurious  here. 
1. GLASS PATH WILL NOT CARBONIZE..  mal 
operating ran ge and high insulation lea kage resistanz.e. 

3. SPECIAL PROCESS insures maximum acceptability to 

solder. Simple and easy to attach. n 

Sper ti Hermetic Seals have  been  an fuln 

important factor i 

increasing the life expectancy  an  today 

d use ess of vital 

military equipment of many kinds. Write, . Outline 
your  problems. Let us show  you how Sperti Hernetc  

i 

Seals can help you solve them. 

THE HELP YOU'VE BEEN LOOKING FOR! 

Now available. Skilled assembly serwice 
for soldering terminals into cover pla es. 
Send drawings and specifications for 
quick quotation.  For full information, 
phone, wire or write. 

INCORPORATED 

Cincinnati, Ohio 

RESE AR C H  •  DE VEL OP ME NT  • 

192 

NUF A CT URI N G 

JONES 2400 SERIES 
PLUGS and SOCKETS 

P-2406-CCT 

A new series of Plugs 
and Sockets designed 
for highest electrical 
and mechanical effi-
ciency. Improved 
Socket Contacts pro 
vide 4 individual flex-
ing surfaces which 
make positive contact 
over practically their 
entire length. 

The Contacts on both 
Plugs and Sockets are 
mounted in recessed 

pockets great-
ly increasing 
leakage dist-
ance, increas-
ing voltage 

S-2406-SB  rating. Mold-
ed BM 120 

Bakelite insulation. Plug and Socket con-
tacts are silver plated. The finished ap-
pearance of this series will add consider-
ably to your equipment. 

The 2400 Series are interchangeable with 
all units of the corresponding No.400 Series. 

Send today for general catalog No. 14 
listing and illustrating our complete line 
of Plugs. Sockets and Terminal Strips. 

110WfIRD B. JOilES COMPflilY 
2460 W GEORGe ST.  CHICOGO 18 

METAL 
STAMPINGS 

IN OUIRI Es  

94 
Specialiired- bKE rex- * 
perrenre  20 . 
years in the field —is * 

now available for the * 

production of stamped 

metal parts. All types * 

of cups, sl   • 

flanged shapes, intri-

cate single pieces or * 

fabricated components  * 

are  included.  High 

quality  workmanship 

to exacting specifico-

tions —with  any  de. 

sired finish — is em• 

bodied in every job.  * 

INVITE D 

THE ENGINEERING CO. 
DA NIEL  KO NDAKJI A N 

27' WRIGHT ST., NE WARK, N. J. 
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Variable Transformer 

For voltage control of small power ap-
plications  in  the  1 kva  range,  Superior 
Electric Co., of Bristol. Conn., has added 
the 116 and 216 models to its standard line 
of Powerstat variable transformers.  These 
new units are smaller adaptations of other 
single phase units but have an extra large 
aluminum brush heat radiator and a new 
type brush pressure adjustment spring to 
assure a low brush temperature rise and 
reduced probability of damage from over-
loads.  Due to an improved core and coil 
design and use of all aluminum mechanical 
construction, types 116 and 216 are compact 
and light in weight but have high continu-
ous current rating per pound.  Both are 
available  cased  or  uncased  for  rear  of 
panel or table mounting.  The cased units 
have a protective screening and totally en-
closed terminal box with input cord and 
plug,  an  outlet, and  an  "on-off- switch. 
Uncaned models are less screen and terminal 
box.  A terminal strip is provided with eye-
lets for either screw or solder connection. 
Although the 116 model operates on a sin-
gle phase 115 volt input and the 216 type 
is designed for single phase 230 volt opera-
tion, any desirable combination of series, 
parallel,  or  polyphase  connection  can  be 
supplied. 

Tube Tester 

A new tube tester is being manufactured 
by Superior Instruments Co., 227 Fulton St.. 
New York 7, N. Y.  It tests all tubes up 
to  117  volts,  including  Bantam  junior, 
hearing aid, thyratrons, single ended, float-
ing filament, etc. Detects shorts and leak-
ages up to 3 megohms. Works on 90 to 
125 volts, 60 cycle Sc. 

accum Indicator 

A new type vacuum indicator has been 
developed by the Continental Electric Co., 
Geneva, Ill., that may be operated from a 
110-120 volt ac outlet. It is scaled to read 
pressures of a vacuum system from .25 to 
250 microns, and is accurate to plus or 
minus 2 per cent throughout the scale, with 
constant voltage. Meter may be read from 
a distance if desired. Gage is unaffected by 
changes in barometric pressure. 

• The Standard for Accuracy and Performance 
For instruments, indicators, relays, switches—there are 
no finer springs than Manross hairsprings. Get the benefits 
of sound experience in design and modern research in 
materials. 

Send for Brochure of 
Specifications and Design 

F• N.  ANROSS & SONS 
DIVISION OF I  tr  ASSOCIATED SPR INC CORPORATION 

BRISTOL, CONNECTICUT 

IMPERVIOUS to MOISTURE 
BURKE Bakelite blocks 
are uniformly dense due 
to high pressure in hard-
ened steel moulds in 
electrically heated and 
operated  moulding 
presses.  They feature 
high resistance to moist-
ure and electricity. 

SERIES 3000 features a center barrier 

moulded-in construction for extra me-

chanical strength. Center barrier off 

center to permit the use of terminal lugs 

on one side. Address: 1157 W. 12 St. 

* *Ade io4 New Booldet 
AC AND DC MOTORS AND GENERATORS 

BURKE Twtotiotai BLOCKS 
BURKE ELECTRIC COMPANY • ERIE, PENNSYLVANIA 
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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 PLncor 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. 

lyboR 
p &keg 

BUY MORE BONDS! 
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DYNAMOTORS • CONVERTERS 
GENERATORS 

PO WER PLANTS • GEN-E-MOTORS  . 

PIONEER GEN-E-MOTOR 
C O R P O R ATI O N 

58,11-49 DICKENS AVENUE  CHICAGO 39, ILLINOIS 

Export Office, 25 Warren Street, New York 7, U.S.A. 

Cable Address: Simontrice, N. Y. 

AUTOMATIC RIVETER 

(Continued from page 190) 

explanation given for operation No. 
31.) 
(29) Opening contacts A-2 de-

energizes relay Y. 
(30) Opening contacts Y-2 con-

nects the timer circuit. 
(31) Returning to operation No. 

28: Closing contacts X-1 energizes 
relay P, thus returning the unit to 
the condition that existed at the be-
ginning of operation No. 1, when 
relay P was energized by closing 
the foot switch. 
This sequence of operations will 

be repeated as long as the foot and 
repeat switches remain closed. The 
speed of the operations depends 
upon the setting of the po tonti-
°meter which controls the timer 
charge and discharge rates. 
Time studies have revealed that 

with manual controls a single Erco 
2002 riveter can handle only about 
10 normal airplane panels in an 
eight-hour day. With the Mandel 
sequence control unit, the same ma-
chine will turn out approximately 
12 1/2 normal airplane panels in an 
eight-hour day. 

DOUBLE-STUB LENGTHS 
(Continued from page 96) 

has a radius of 1/(R + 1).  The 
centers of the X or B circles lie on 
a vertical line through the intersec-
tion of the horizontal center line 
and the Q = co circle at a distance 
of ± 1/X from this center line and 
the radius of each equals 1/X. The 
mathematical derivation of these 
equations has been shown else-
where by the author.2 
- -
"Transmission  Line  Impedance Matching 

Chart" (single stubs), Robert C. Paine, Radio, 
p. 34, Feb., '45. 
2"Transmission Line Calculator," Robert C. 

Paine, Electronics, p. 140, March, '45. 

MEASUREMENT TECHNIC 

(Continued from page 93) 
continuously.  No recordings are 
planned on the harmonics of any 
FM broadcasting station. 

Chart Analysis 

The charts are to be analyzed 
currently at the recording site. The 
method of analyses for sporadic E 
and other long distance signals, 
which will occur at distances be-
yond 400 miles (Laurel is also to 
analyze sporadic E signals from 
WGTR in this manner) is to de-
termine the minutes of occurrence 
of fields of certain selected intensi-
ties and to block them in on the 
proper Occurrence Sheet, a sample 
of which is reproduced. The selected 
field intensities are to be standard 
at all recording points and are to 
be taken in steps of 0.5, 1.5, 5, 15, 
50, 150, 500, etc., µv/ m throughout 
the range of the recorded signals. 

(Continued on page 198) 
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PURE 

Apple-polishing 

We appreciate that anything we 
say about ourselves is liable to be a little 
bit prejudiced. However, in this case it's 
the gospel truth. The war switched us 
temporarily from the steel office furniture 
business into the manufacture of electronic 
equipment.  But even the war couldn't 
change the old Corry-Jamestown custom 
of doing a quality job. 

The electronic equipment we have built 
has been mighty fine equipment. Our cus-
tomers, all leaders in the industry, have 
told us so. With peace, we're going back 
into the steel office furniture business —and 
STAY in the electronic equipment field. 

Two separate divisions with one distinct 
aim — QUALITY at a FAIR PRICE. 
Sound interesting to you? We can make 
it even more interesting. How? Send us 
your specifications. 

BUY WAR BONDS 

C0111ii-AlitS10111 
MANUFACTURING CORPORATION 

CORRY, PENNA. 

qe 
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Table model electric stop clock 
with a-c clutch and toggle switch 

FREE ILLUSTRATED 
BULLETIN 

Send for Stoelting Timer 
Bulletin No. 1100. Includes il-
lustrations, wiring diagrams, 
technical data, and complete 
information on stop clocks, 
chronoscopes, impulse.coun-
tern, stop watch controllers. 
and X-ray timers. 

ACCURATE INSTRUMENTS 
for 

PRECISION TIMING 

The Stoelting table model electric stop clock is 
an accurate timer for a wide variety of industrial 
and laboratory tests . . . such as measuring start-

to-stop intervals of relays and instruments, and for check-
ing sequence operations. 
Timer with a-c clutch has toggle switch for manually 

starting the pointer. Timer with d-c clutch has binding 
posts only for attaching d-c control circuit for starting 
and stopping the pointer. Both timers have a-c clock mo-
tors, and pointers are reset with knob. 
The Stoelting electric timer and impulse counter is an 

accurate, dual-purpose instrument for counting individual 
electric impulses or for 
use as a chronoscope. 

When used as timer, 
11-16 v current is taken 
from step-down trans-
former. When used as 
counter, direct current 
only is used. Counter ca-
pacity — 7, 2 00 impulses. 

C.H. sTOELTI NG  co. 
INDUSTRIAL DIVISION 

424-8 N. HO MAN AVE.  •  CHICAGO 24, ILLINOIS 

Electric 
timer and 
impulse 
counter 

SOLD ONLY THROUGH 

EXCLUSIVE JOBBER 

TERRIT ORIES 

NOTICE: Sales Represents:fives, Some Territories Opens. 

TRANSMITTING 
TUBE 

ENGINEERS 
. . . with actual experience 
in the design and manufac-
turing techniques of high 
vacuum and gas filled tube 
types. Excellent post - war 
opportunity.  Salary corn-
measurable with knowledge 
and experience in this field. 
Write or phone attention of 
Mr. M. Youdin. 

• 

AMPEREX 
ELECTR ONIC C ORPORATI ON 

25 Washington Street 

Brooklyn 1, New York 

Harrison  usually  h..,  FOR  IMMEDIATE 
DELIVERY, appropriate stocks of critical 

Electronic Parts and Equipment 

RACK CABINETS 

834 to 77" panel space. 
Also a complete stack of 
chassis,  panels,  rack  ac-
cessories and smaller steel 
cabinets. 

•-• 

MULTI METERS 

Tiiplett 1200-E 
SUPREME 542 
TRIPLETT 666-H 
RCA 195 Vollohnlyst. 
(ALL AVAILABLE ON 
PROPER PRIORITY) 

Have YOU a copy of our 
NE W MASTER BUYERS GUIDE? 

HALLICRAFTERS 
S-39 PORTABLE 
RECEIVER 

AC —DC —Battery -9 
tubes.  540  KC  to 
30.5  MC  $11 0 
complete. 

"Th 

t jARRISON 
..1 • 

12 WEST BROAD WAY  •  NE W YORK CITY 7 
BARCLAY  7-9854  

JAMAICA BRANCH — 172-31 Hdhille Ave.  M inix 9.4102 
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Today, metal mesh knit from INCO Nickel Alloys 

does all these varied jobs. 

Tomorrow? Perhaps it's the answer to an 

electronic problem now on your drafting board. 

For Knit Metal Mesh, product of the Metal 

Textile Corp., Orange,N. J., has many properties 

that point to its wide future use in electronics. 

Knit from Monel, Nickel or Inconel, it is rust-

less corrosion-resistant, tough, strong, able to 

withstand high temperatures. In addition, its 

special linked-loop design is flexible, highly re-

sistant to breakage, unusually strong on the bias. 

It offers, for instance, a firm fabric for grids be-

cause the linked loops allow normal expansion 

when the grid is heated, and return the fabric to 

its original shape as the grid cools. 

The knit fabric holds together even when 

made of very fine wire (.0045 diameter), and 

with as few as 4 or 5 openings to the inch. 

For further information about mesh knit from 

the INCO Nickel Alloys... and for other tech-

nical service on metal problems ... address: 

The International Nickel Company, Inc., 67 

Wall Street, New York 5, N. Y. 

NICKEL ALLOYS 
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Coming to Users of Gas-Powered Equipment 
80% SAVINGS IN CLEANING TIME 
With Steam Rig Now the Army's Standby 
An economical solution to the problem of cleaning and de-
greasing trucks. passenger cars, tractors, locomotives, 
excavators, and the like will be available to garages, 
service stations, all users of oil-burning equipment, as 
soon as war demands permit. It is a more efficient steam 
cleaner now in use by the thousands in the Armed Forces. 

Neat "housekeeping" has too often been neglected by 
industry due to the costliness of hand labor. But the best 
housekeepers in the World, the U. S. Army, Navy and 
Marine Corps, dare not neglect frequent and thorough 
cleaning of all equipment to safeguard against fire and 
malfunctioning, and to permit fast, certain inspection. 
This cleaner, developed to meet their high standards, 
removes grease, dirt and grit 5 times as fast as any other 
method. It cleans by a balanced combination of heat, 
detergent, water and friction. It is typically "army" in 
simplicity of design and operation; in 30 minutes, the 
entire machine can be dismantled and completely deaned. 
Wartime uses of Wrigley's Spearmint Gum also point 

the way that industry may benefit when this quality 
product again becomes available. It will again be a 
"help on the job" in many ways. Right now no Wrigley's 
Spearmint is being made, as present conditions do not 
permit the manufacture of Wrigley's Spearmint in quasi. 
tity and quality sufficient for all. But remember the 
Wrigley's Spearmint wrapper—it is a certificate of high-
est quality and flavor—and will always remain just that. 

You can get complete information from 
Clayton Manufacturing Company, Alhambra, Calif. 

The Kerrick Kleaner 

Remember this wrapper 

Z-74 

Permanent 
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 
1 STEEL PRODUCTS CO. • INDIANAPOLIS, IND. 

42 YEARS/ EXPERIENCE 

MEASUREMENT TECHNIC 
(Continued from page 194) 

Take for example a section of 
chart for station WGTR recorded 
at Atlanta during June, 1945. From 
the recorded input calibration and 
the field/input ratio, it may be de-
termined that the field strengths 
varied between the noise level and 
600 uv/m. With this range of fields 
the lower part of the meter scale 
will be so condensed that the 5 
A.v/m level will be the lowest prac-
tical level of analysis.  The chart 
will thus be analyzed at the 5, 15, 
50, 150 and 500 Av/m levels, which 
should be next determined and 
marked on the chart next to the 
input calibration. 
This will require five Occurrence 

Sheets, one for each level.  Each 
sheet is to be filled in at the top 
with  the  station  call  letters 
(WGTR),  the  frequency  in  mc 
(44.3), the recording site (Atlanta), 
the month and year (June, 1945), 
the type of propagation if identi-
fiable (Trop., E., etc.) and the level 
at which the fields were analyzed 
(e.g., 5 isv/ m)  for entry on that 
sheet. 
If the chart speed is 3/4 in./hr. a 

40 in. engineer's scale can be used 
very readily for analysis to the 
nearest minute, each division con-
stituting two minutes.  For a 3 
in./hr, chart speed the 20 in, engi-
neer's scale will read one minute 
per division.  The occurrences are 
to be blocked in with a medium 
pencil (H) to the nearest minute 
at the proper time of day and 
proper day of the month. 

For each section of the chart 
which is analyzed at one time there 
will be entered in the right hand 
margin of the Occurrence Sheet 
the highest level the maximum 
field recorded on that section of 
chart, opposite the day and time 
of day during which the value oc-
curred. If the value was off scale, 
the value will be entered as greater 
than the maximum scale reading, 
this 750 ,uv/m.  Similarly, on the 
lowest level Occurrence Sheet op-
posite the proper day and time of 
day the lowest field for the period 
will be entered. If below the noise 
level, the value will be entered as 
less than the noise level, this 1 
uv/m.  This type of analysis will 
permit a fairly rapid determination 
of signal levels . exceeded for given 
percentages of time, of the diurnal 
variations in signal level, and of 
the periods of coincidence in sig-
nals for different frequencies, dif-
ferent transmitter locations and 
different recorded sites. 

For tropospheric signals, such as 
will be recorded at Schenectady, 
Milwaukee, Princeton, Philadelphia 
and Laurel, the chart is to be an-
alyzed  to  determine  the  field 
strength exceeded for 30 minutes 
of each hour. 
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ELECTRONIC INDUSTRIES  •  July, 1945 



tee§ heait 
agai , 

THE HAM IS 

COMING BACK... 

STRONGER THAN EVER 

to ZeiSotTe'sar Z7: 4Zenit ton:ct':tinee!4he la" W Uolir 

ar? We  ace g°ing 

Governto,,,t •,ouid  wantatnodse M Z ;:tv:ii;g:Tdctildu:j Z1.‘.r that °ur 
tig! , 101 their 

aizappyoti:, iis peo 4r/re'ecit Z:null,ce.h''igYo htO niZbkhet;p14aa 

oif  to:ni0lt'vtOarri,jlicil.kni:ie..:itcn:Zfa_:?,ucer4.:7:,?,̀,-,i:':72',!.'.7,̀ Z 

talk 

ue;̀°:a 

4: The etcbretiOandsi'"P;:rf r fY), :!:%:,a Z"f.o:ngleapape;Zi: Zer 

s theo rt";:;:;hlto:• :ct.:•1;le•,,liam  r'g " g 
:71?i-vel;b1f:equ:ncY  e° Mur.H.""°f'•,' "d :uZIY liti1; 7ritt.7? 

114 1111.1141,1 A11  NEPA CIVIIINC:  /ne. 

100  altis street. Net., roe/. /, N. Y. 

Thris A t) 4PPEAREI) IN /114RC 

zer z e:,  hzethproved their ab y .,_am..ss spectrum' W •  ald  ,nwotup1.,1 br.evs.  ounjust as to want to deny the'rn 

rhos,- "who den.e„  not   

at th,  rot  com''i•n‘,.<* beheve raTher: th7 
see to tt  4  much-eeen  ▪ 'es his just T d.c't th'a War :thlan 

19 44 

VilE
never lost faith in the friends of amateur radio. We believe 

" progress up to this very moment indicates that Hams have 

many friends in high places. Of course, there is a lot of romance 

to Ham radio, but the place won by the Ham in the hearts and 

minds of important people is the result of a very practical demon-

stration of real worth—real American ability. 

We wish to openly express our sincere appreciation for the wis-

dom of those whose job it was to guide amateur radio through 

these troubled times. And those who have given Hams a just por-

tion of the spectrum are to be commended for their farsightedness. 

American amateurs can be thankful they live in a country where 

ability receives its just reward. 
LLOYD A. HAMMARLUND, President 

HAMMARLUND MFG. CO., INC., 460 W. 34th ST., NEW YORK 1, N. Y. 

\O 

ELECTRONIC INDUSTRIES  • July,  1045 199 



T4 tit&   slee7 

INTER-OFFICE  ME MORANDU M 

FROM: P 1• 
IC): EnFineering Deporttsent 

Let's stop trying to solve our  rectifier 

problems ourselves.  After all, we 're not 

specialists, and it seems 

me that it's 

false economy. 
I've Sust read that  'Electric Co. Green  of rect 

has over a 'million ampecroemsp ani  ifiers 
now in use in lea ding  es.  That 
sounds like some sort of record to m, 

e  pnd 

it also sounds as if Green is the outfit 
we ought to put on our particular Sob. 
Your comments will b e appreciated. A.J.E. 

SUBJECT: Rectifiers 

if 

Iii 

ectifier . xperts... 

Yes, Green has a darned good record 
in the rectifier field. And tough prob-
lems are our specialty. We survey 
your requirements and submit recom-
mendations as to the type of equip-
ment best suited to your needs, from 
every standpoint. Then', when you give 
us an okay, we build units to order—. 
or make an adaptation of a standard 
model. We've got an A-1 rating on 
both metal-plate (low voltage) and 
tube (high voltage) jobs—on anything 
that calls for rectifier equipment. 

MUNNING 6 MUNNING, INC. 
202 Emmet Street 
Newark 5, N. J. 

CROWN RHEOSTAT 6 SUPPLY CO. 
1910 Maypole Avenue 
Chicago 12, III. 

BRUIAC ELECTRONIC CORP. 
11 Park Place 
New York 7, N. Y. 

A. J. LYNCH 6 CO. 
2424 Enterprise St. 
Los Angeles 21, Cal 

I"Rectifier Engineering is our Business" 
SELENIUM • ARGON • MERCURY VAPOR • GRID CONTROL • HIGH VACUUM • XENON 

W. GREEN ELECTRIC CO MPANY, INC. 
St l I C T R O  AA A A A A A  A N D  AL L  TY P E S  O F  At C ri Fi F F  1 0  UI F FA E N T 

O RKI N  E X C H A N GE  B UIL DI N G  13 0  CE D A R  ST REET  N E W  Y O R K  6,  N. Y. 

R E C TI FI E R  E N GI N E E R S 

ENGINEERS 
FOR DESIGN WORK 

ON RADIO RECEIVERS, 

AUDIO AMPLIFIERS, 

TELEVISION 

Men with substantial experience 

wanted, preferably those having 

Degrees in Electrical or Com-

munications Engineering. Write, 

giving details of experience and 

salary expected, to: 

FREED  RADI C) 

CORP ORATI O N 
Makers of the Famous Freed-

Eisemann Radio-Phonograph 

200 HUDSON STREET 

NE W YORK 13, N. Y. 

ENGINEERS 

llechanical& Electrical 
• 

Experienced in Electronic 

Chassis Design and 

Development, 

Variable Condensers 

and 

Transformer Design 

• 

TOP FLIGHT SALARY 

• 

For Interview 

.-ippiy or Writ, 

11(l)SON AMERICAN 
CORPORATION 

25 WEST 43RD STREET 

NE W YORK 18, N. Y. 
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LOOK INTO... 

C.T.C. 

DOUBLE END 

TERMINAL LUGS 

In a single swaging operation they  brass — heavily silver plated, 
provide two firm terminal posts  and stocked to fit 3/32" terminal 
which may be soldered to from  boards. Quantity orders filled to 
top or bottom. Both terminal  your specifications. 
posts are part of the same lug, 
providing the most perfect elec-
trical connection between posts. 
Wiring  is neat  and  positive.  °4  3t 
Soldering swift and easy. Made of 

Write for Bulletin Nu mber 103 

CAMBRIDGE THERMIONIC CORPORATION 
441 Concord Avenue  Cambridge 38, Mass. 

AGASTAT I 31  
ELECTRO-PNEUMATIC RELAY 

CO MPACT: 
'4  IN  HIGH 

2  IN  M P 

1  IN  WiL/t, 

TYPE  AGASZAT *0 21 

TIMING mom  24  Mv.IA 

COIL 

ILI TAMn a itE MIALLISat 
AMLINGUI OM  MInr, 

WEIGHT: 
, POUND:, 

tO.;,,, • 

Sciatri alsecicir 

TUBES • METERS • CONDENSERS 
RESISTORS • TRANSFORMERS 
TEST INSTRUMENTS • WIRE 

AMPLIPIERS • SOUND SYSTEMS, etc. 

SUPPLIERS TO 

Industrial Manufacturers • Research 

Laboratories • Schools • Colleges 

Government Agencies • Railroads 

Public Utilities • Broadcast Stations 

Hosoitals • Shipyards • Police Depts. 

PURCHASING AGENTS! 
ENGINEERS! 
Send for this 

FREE 800 PAGE CATALOG! 

Write today on your company letterhead for 
this massive BOO pace Buying , 
Guide containing everything In 
radio-electronics.  Complete 
listings of all standard na-
tionally  known  products 
in one handy, bound vol. 
emelSent free on meatiest 
by addressing Boa UL. 

SUN RADIO 
Be ELECTRONICS CO. 
212 Fulton Street, New York 7, N. Y. 
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QUICK DELIVERY ON LEADING MAKES OF 

EeecaNit? aftd Seezotecai 

POWER 
SUPPLIES 

- 

G.E.  . 
MALLORY 
AIR 

ELECTRONIC LAB. 
JAN (TIE 
EICOR 
PIONEER 
KATO 
G.T.C. 
STANCOR 
KNIGHT 

ELECTRO PRODUCTS 
WINDCHARGER 

Helpful 

BUYING 
GUIDE 
Available 
on Request 

Write for it, 

— 

LAIANY types and makes of power supplies 
are centralized at ALLIED. This enables 

government and industry to obtain needed units 
in the shortest time possible. Quite a few types 
are on hand for rush delivery. 

Here you find Low Voltage High Current Sup-
plies for aircraft, battery charging, plating, etc.; 
Vibrator and Rotary-Type Converters and Inver-
ters for frequency changing and for converting A.C. 
to D.C. and D.C. to A.C.; Gas-Engine, Wind-Driv-
en, and Motor-Driven Generators; Vibrapacks for 
mobile operation; Dry Batteries; and general utility 
Power Supplies. Also Dry Disc, Electronic and 
Vibrator Rectifiers. 

Save time and work . . . call ALLIED First! 
Use our complete stock and procurement service. 

WRITE, WIRE, OR PHONE HAYMARKET 6800 

ALLIED RADIO 
C O R P O R ATI O N 

833 W. Jackson Blvd.  • Dept. 32-G-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 Boots, etc. 
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Resistance Capacitance 
Calculator 

Allied  Radio Corp., 883  West Jackson 
Blvd., Chicago 7, Ill., is manufacturing a 
new  parallel-resistance  and  series-capaci-
tance  calculator  designed  to  provide  a 
rapid and accurate means of determining 
the reciprocal of the sum of two reciprocals 

I  1  1 
as expressed by the formula — = — + 

x  a  b 

A single setting of the slide automatically 
aligns all pairs of a and b values which 
will satisfy the equation for any given value 
of x.  This calculator indicates in one set-
ting the numerous pairs of resistances which 
may be connected in parallel, or capaci-
tances in series, to provide any required 
resistance or capacitance value.  Range is 
I ohm to 10 megohms: 10 mmfd to 10 mfd. 
Capacitance and resistance figures on the 
face of the rule can also represent induct-
ance, impedance, reactance, or other units. 

Recording Galvanometer 

The Brush recording galvanometer makes 
direct ink on paper chart recordings of 
wider frequency  range and  greater sen-
sitivity than heretofore attainable. It em-
bodies a low mass, 3 in. long tapered tube 
recording pen, actuated by a permanent 
magnet penmotor utilizing newly developed 
material and techniques. The pyrex tipped 
pen faithfully records directly in ink on 
a moving paper chart, pressures, vibrations, 
strains, currents and voltages of frequencies 
from de to 120 cps. It has no overshoot 
up to 70 cps at a maximum swing amplitude 
of 20 ram. each side of center line. Fre-
quency response flat to 70 cps, accurate 
to  120  cps.  Impedance of penmotor is 
1500 ohms. Minimum sensitivity is 1.1 mm. 
per volt, 1.6 mm. per ma., 21 volts full 
scale. Available as shown or with 3-speed 
paper drive  (2 in. wide chart), one or 
two channels and single speed paper drive 
(12 in, wide chart), four to six channels. 
Made by the Brush Development Co., 3405 
Perkins avenue, Cleveland 14, Ohio. 

Metallic Coatings 

The 0. Hommel Co., Pittsburgh, Pa.,  has 
developed special metallic coatings which 
are being used by the electrical industry as 
a conductive surface.  This surface can be 
used not only for conductive purposes but 
also as a base for soldering. It is adaptable 
to a glass surface as well as to glazed or 
unglazed ceramics.  A special product for 
use on mica in condenser work has also 
been developed.  The material can be pre-
pared for spraying, hand painting, printing 
through a silk screen and dipping. 
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An extremely close differential appli-
cation using a shunted coil circuit on 
the armature of a standard Struthers-
Dunn Type 79XAX Snap-Action Relay. 

Anything Less than 

EXACTLY THE RIGHT RELAY 
is Poor Economy 
Don't waste time and money engineering "around" a relay or 
timer that is not EXACTLY suited to your application. Nine 
times out of ten Struthers-Dunn can fit you out with standard 
units ideally suited to your uses in every respect. Actually 
there are 5,312 standard Struthers-Dunn types from which 
recommendations can be made. Each one is subject to 
almost infinite design adaptations. Going beyond this, 
Struthers-Dunn engineering experience is such 
that no concern is better fitted to design custom 
built relays to meet your specific conditions. 

--7STRUTHERS-DUNN, INC., 1321 Arch St., Philadelphia 7, Pa. 

STRIITH[RSADUNN 
R'etaey aart 7emeit Sitecialard .Seace /923 

DISTRICT ENGINEERING  OFFICES:  ATLANTA  • BALTIMORE  • BOSTON  • BUFFALO  • CHICAGO  • CINCINNATI  • CLEVELAND 

DALLAS  • DENVER  • DETR OIT  • HARTF ORD  • INDI ANAP OLIS  • LOS ANGELES  • MINNEAP OLIS  • M ONTREAL 

NE W  YOR K  • .PITTSBUR GH  •  ST.  LO UIS  •  SA N  FR A NCISC O  •  SE ATTLE  • SYR AC USE  • TOR O NT O 
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NUT 

GLASS 

FLANGE  SCREW-ON 
BEZEL 

Introducing the 

NE W TRIPLETT LINE 
of 

HERMETICALLY SEALED INSTRU MENTS 

All the features of standard instru-
ments retained. Withstand submer-
sion tests at 30 feet. Comply with 
thermal shock, pressure and vibra-
tion tests. Resistant to corrosion. 
Conform to S.C. No. 71-3159 and 
A.W. S. C-39.2-1944 specifications. 
1W, 2X" and 3  metal cases with 
146" thick walls, in standard ranges. 
D.C. moving coil, A.C. moving iron 
and thermocouple types. Write 
for circular. 

ii,Li Triplett 
ELECTRICAL INSTRUMENT CO. BLUFFTON, 

DEPENDABLE 

DUR48IE 

EFFICIENT 

American 
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. 

11ELECTRIC   
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. 
108-1 

AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN, U. S. A. 

01110 

GERMS DIE HERE 
... under temperature control! 

Surgical instrument sterilizers 
must not fail, that explains why 

Fen,. al Tu ER M OS% ITCHES are 
specified as standard et pipmcnt. For 

oo i l i ... iemperaiure rontrol, you 

can't brat a Fyn% al THERMOSIVITC11! 

Write for catalogue and complete information... to 
IN C O N P O M E D 

ASHLAN D •  MASS. 

204 
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Write for catalog of our 
COMPLETE LINE of 
Rectifiers ...Phototubes 
. . . Electronic Tubec. 

anot4 
111 01001C U M 

"precision 

control" 

a rellica fr + m ath M e 

C ETR UNI CE-309 TUBE 

Wherever precision control is of prime importance in electronic deN ice, this 
CE-309 Thyratron will serve capably and efficiently. It is a mercury vapor 
filled rectifier designed especially for exceptional service in such operations 
as handling primary currents of small resistance welders, motor control, etc. 
It is quick starting, averaging 5 seconds heating time . . . conservatively 
rated for 2000 hours . . . in every way a tube that reflects Cetron quality 
engineering and-our thorough understanding of the needs and problems of 

tubes for industrial use. 

CONTINENTAL ELECTRIC CO. (6eneva, 
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SUPER- WETTING 

KWIKFLUX 
SPEEDS PRODUCTION 

Fast Flowing . . . No Lumping 

Or Pitting of Solder 

KWIKFLUX accomplishes 25% to 
50% higher wetting action than the 
fluxes now on the market, and has 
almost 100% higher penetration in 
deep joints. It works perfectly with 
direct gas flame, hydrogen, acety-

lene —muffle (direct and indirect) and induction heating. 

KWIKFLUX is used for brazing, hard soldering and weld-
ing of Stainless Steel, Iron, Copper, Brass, Bronze, Plat-
inum, Gold, Silver, Monel Metal, Nickel, German Silver 
and other ferrous or non-ferrous metals and alloys. It will 
not blacken brass or copper, and is suited to either auto-
matic or manual operations. Fast, efficient action assures 
improved quality and finish. 

MEETS GOVERNMENT AND ALL RIGID 
STANDARDS AND SPECIFICATIONS 

For more than 12 years, our tested research improve-
ments have been passed on to our customers. This 
service has been in operation during the war period. 

WRITE FOR LITERATURE 

Data sheets describing KWIKFLUX in detail —ad. 
vantages.  properties, 
eharaeteristies  • n d 
prise — will  be  'sent 
promptly on request. 
There is no obligation. 

,  , • 

OUR  NE W  PRICE 
SCHEDULE  EFFEC-
TIVE JAN. 1ST, 1935 
PLACES KWIKFLUX 
ON AN ALL - INCLU. 
SIVE  COMPETITIVE 
BASIS. 

Features: 
(1) Perfect with both 
Low and High Melting 
Point Hard Solders. 

(2) Excess Flux washes 
off clear in hot water 
—serves cleaning and 
finishing time. 

(3) Does not lump or 
pit solder.  Forms 
smooth film easily 
washed off, leaving 
surface beneath bright 
and shiny. 

(4) Faster Fluxing A.. 
lions--saves time, gas 
and electricity. 

(6) Fumes are fixed 
because  KWIlf,FLUX 
is neutral.  Increases 
production efficiency. 

SEND FOR FREE 
TRIAL JAR 

ITAVAV. "Y‘  
SPECIAL CHEMICALS CO. 

32-34 IRVING PLACE  NEW YORK 3: N. Y. 

NORTON 
electrical Smstrumegat 

SWITCHBOARD 

& PORTABLE 

• 

AMMETERS 

VOLTMETERS 

• • 

Norton Instruments are precision built to maintain accuracy under 

exacting conditions. Hand calibrated to meet your exact needs. 
Widely used in the Electronic Industry for testing and production 
equipment. Send for catalog. 

NORTON Electrical Instrument Co. 
85 HILLIARD ST., MANCHESTER, CONNECTICUT 

PERSONNEL 
e n Chair man of IRAC 

Capt. E. M. Webster, chief of 
communications of the U. S. Coast 
Guard, is now chairman of the 
Interdepartmental Radio Advisory 
Committee of the United States 
Government,  the  Federal  body 
which advises the President in his 
assignment of radio frequencies for 
the use of Government depart-
ments including the Army and 
Navy. Such ,assignments take first 
precedence at all times, and it is 
only the frequencies not thus al-
located by IRAC which are then 
assigned by the FCC for civilian 
use. Chairmanship of IRAC is ro-
tated each year. Captain Webster 
succeeded Comdr. Paul D. Miles of 
the Navy, as chairman. The new 
vice-chairman of IRAC is Col. A. G. 
Simpson, Army Signal Corp., who 
is scheduled to become IRAC chair-
man next year. 

Charles H. Singer has returned 
to his post as assistant chief engi-
neer of radio station WOR, New 
York.  He has been on loan as a 
consulting engineer to the Army. 

W. A. Paterson has been added 
to the engineering staff of Web-
ster-Chicago Corp., Chicago.  His 
previous connections include a spell 
. with Victor research laboratories 
and  as  an  engineer  with  the 
Minneapolis - Honeywell  and Na-
tional Mineral companies. 

Lt. Colonel George T. Brownell 
has been appointed chief engineer 
of Majestic Radio and Television 
Corp., St. Charles, Ill. Prior to en-
tering the service in 1940 he owned 
Electro-Safety  Co.,  manufacturer 
of electronic products. 

Frank M. Folsom, who has been 
vice president in charge of RCA 
Victor Division since January, 1944, 
has been elected executive vice-
president in charge of RCA Victor 
Division,  Radio  Corporation  of 
America. At the same time, John 
G. Wilson was elected operating 
vice-president of RCA Victor Divi-
sion. 

Colonel Clinton B. Allsopp has 
been elected a vice-president of the 
International Telephone and Tele-
graph Corp. He has served since 
December 8, 1941, with the Army 
Signal Corps and will assume im-
portant duties involving I. T. & 
T.'s rehabilitation program in vari-
ous parts of the world. 

Harold F. Cook, who for the past 
eight years has acted as assistant 
advertising manager under Walter 
B. Masland at Tung-Sol, Inc., New-
ark, N. J., has now been appointed 
advertising and sales promotional 
manager. 
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Vac& all temiladaile and climate molten's 

M ODEL 11/2  
Weight (less motor): 2 oz. 
Output: 15 C.F.M. at 8000 

R.P. M. 

Alewi 
MODEL 21/2  

Weight (less motor): 4 oz. 
Output: 50 C.F.M. at 8000 

R.P.M. 
Height: 41/2 ' 

L-R Blowers produce maximum  
with minimum space and weight. Light-
weight, high-impact plastic housings. 
Turbo-type wheels. Clockwise or counter-

clockwise rotation. 

47 1" 

TORRINGTON, CONNECTICUT 

M ODEL 3 
Weight (less mot-
or): 12 oz. 

Output: 260 
C.F.M. at 8000 
R.P.M. 

Height: 61 ,2 " 

L-R MANUFACTURING CO. Division of 

L RIPLE Y (I,111/4171//,/ 

Fax mceximion 
heal 

LIGHT - COMPACT - EFFICIENT 

MODEL 2 
\pezight (less motor): 

41/2  oz. 
Output: 25 C.F.M. 

at 8000 R.P.M. 

611 
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For 110 volt Circuits 

or 220 if Desired 

15 HE New Drake No. 75AP is 
designed for 110 volt cir-

cuits. However, the Resistor we 
can supply, readily adapts it for 
use with 220 volt circuits if de-
sired. This sturdy, rigid, Jewel 
Light Assembly never needs re-
placement. Every detail of con-
struction is designed for long, 
dependable  service  under  the 
most severe conditions. This is an 
underwriter's approved unit, for 
use with Mazda S6, 110 volt, 
6 watt, candelabra, screw base 
lamp. We can ship the 75AP com-
plete, with lamp installed, if so 
specified. The lamps are easily 
removed with our S6 Lamp Re-
mover —a real convenience when 
large numbers of these units must 
be serviced. You can depend upon 
DRAKE for any type of standard 
or custom built unit required. Do 
you have mir catalog handy? 

SOCKET AND JE WEL LIGHT ASSEMBLIES 

DRAKE MANUFACTURING CO. 
1713  W EST  HUBB AR D  ST.,  CHICA G O  22,  U. S A. 

G ROVES 
PRECISION RESISTORS 
Non-inductively wound on high quality ceramic spools. 
All units are built of the finest materials obtainable, 
fungicide treated, and completely dehydrated before 
sealing. Designed to meet the most exacting requirements 
and constructed in accordance with the Joint Army and 
Navy Specifications. 

Types  GW-3,  GW-4,  GW-5  immediately available. 
Standard tolerance: ±1%. Closer tolerances supplied 
at slighily higher prices. Other types for delivery in near 
future. Your inquiry invited. 

Catalog upon request 

Max. Res..0015 inch 
r-- Diameter Wire ( —Max. Resistonce — 

Nominal Composition 
80% Nickel-20% Chrome Wire 
55  Copper-45°',, Nickel Wire 

GW-3  GW-4  GW-5 
85,000 270,000 750,000 
37,500  120.000  320,000 

GW-3  GW-4  GW-5  
145,000 450,000  1.25 Meg. 
50,000  150,000  425,000 

G RO VES 
CO R P O R A TI O N 

CAPE GIRARDEAU  MISSOURI 

PREMAX 

"Premax 
Antennas' 
The complete story 

of Premax Antennas 
on land, on sea and 
in the air —with dia-
grams  and  illustra-
tions of types in use. 

Get the new 
booklet now. 

RADIO 
ANTENNA 
0=3 
.  C' '1/ Ct  8 40 Cit/ C 11(7) 

Division Chisholm-Ryder Co., Inc. 
4503 Highland Ave., Niagara Falls, N. Y. 

COLON IAL 
KOLONITE CO MPANY 

WE TAKE THE 

WORRIES 
OUT OF YOUR 

HANDS! 

OUR 

SPECIALTY 

FABRICATING 
GLASS-B)NDED 

MICA 

IN ALL FORMS, 
to 

Specifications 

2212 W. ARMITAGE AVE., CHICAGO, ILL. 
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IRCO ARGON • NEON • HELIUM 
XENON • KRYPTON 

Standard and Special Mixture., 

Nationwide Distribution through  ,p4ikrfr_41/44,:,:o\., 

ro 
AIRCO offices 

ATLANTA 2, GA. 
680 Hamilton Ave., S.E. 
(P. 0. Box 4176) 
BALTIMORE 2, MD. 
1310 N. Calvert St. 
BIRMINGHAM 3, ALA. 
I2•4 So 16th St. 
(P. 0. Box 2383) 
BOSTON 25, MASS. 
122 Mt. Vernon St. 
Uphom's Corner 
BUFFALO 13, N. Y. 
730 Grant St. 
CHARLOTTE I. N C. 
Post and McNinch Sts. 
(P. 0. Box 1147) 
CHICAGO 4, ILL. 
332 So Michigon An.. 
Room 604 
CINCINNATI 3, OHIO 
934 Kenyon Av., 
CLEVELAND 2, OHIO 
1112 Williamson Bldg, 
DAVENPORT, IA. 
2561 Stole St. 
g•trendor1, lo 
DAYTON 1, OHIO 
Springboro Pik. at 
Sollars Road 
(P 0 Box 923) 
DETROIT II, MICH. 
7991 Hartwick St. 
KANSAS CITY e, MO. 
2701 Warwick Trftway 
LOS ANGELES 11, CAL. 
2423 E 58th St. 
LOUISVILLE 1, KY. 
1236 Logan St. 
MIL WAUKEE 3, WISC. 
818 W Winnebago St. 
MINNEAPOLIS2,MINN. 
1111 Nicotlet Ave. 

NE W ORLEANS 2, LA. 
1406 S. Rendon St. 
NE W YORK 17, N. Y. 
60 fast 42nd St. 
OKLAHOMA CITY B. 
1521 S. Agnew 
(P. 0. Box 24 W) 
PHILADELPHIA 40, PA. 
Allegheny An. A 17 St. 
PITTSBURGH 12, PA. 
1116 Ridge An, N. Side 
PORTLAND 10. ORE. 
2949 N. W Front Awe. 
RICHMOND I, VA. 
(P. 0. Box 1192) 
SAN FRANCISCO. CAL. 
1280 45th St. 
Emeryville 8. Calif. 
SEATTLE 4, WASH. 
3623 E. Morginol Way 
SHREVEPORT, LA. 
St. Vincent Avc 
Cedar Grov• Station 
(P. 0. Box 763) 
ST LOUIS 2, MO. 
630 So. Second St. 
WHEELING. W. VA. 
94 • 29th St. 

Pileignioll• Airco Offices 

EL PASO, TEXAS 
Old Fort bliss Rood 
(P. 0. Box 64) 
HOUSTON 1, TEXAS 
2403 Collingsworth An. 
(P. 0. Box 319) 
FORT WORTH I, TEXAS 
801 N. Throckmorton 
(P. 0. Box 996) 

AIR REDUCTI O N 
GENERAL OFFICE: 60 E. 42d ST., NEW YORK 17, N.Y. 

* * * 

... is the RAULAND 

word for the finest 

in electronics from 

research through 

engineering to the 

finished product. 

THE RAULAND CORPORATION 

CHICAGO 41, ILLINOIS 

COMMUNICATIONS ... TELEVISION 

RADIO... RADAR ... SOUND 

as fruitful a land as e'er 

a crow flew over 

••'(11,, 

. . . . and not the least of the fruits of 

India, are its mica and shellac which, 

for more than 50 years, have been com-

ing to us for conversion into insulations 

which have kept pace with technological 

progress. The dependability of Macallen 

Mica is never jeopardized by the heav-

ier -loads- placed upon it. 

When you think of MICA think of MACALLEN 

the Macallen Company 
16 MACALLEN STREET  -  BOSTON 27 

CHICAGO: US W. Washington Blvd.  CLEVELAND: 1005 Leader Bldg. 

_xiom m v mr..,grogy'a?.ag:: MOZVZc'e..'e.,azozmw ,, 
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'SPECIALIZED 

1;10 44  

ENGINEERS .' 

• Manufacturing  transformers 

for  blind  landing  equipment 

calls for the best in engineering 

and designing skill. An exacting 

production job, it is indicative of 

the specialized transformer and 

wave filter technique that has 

made Electronic Engineering Co. 

the leader. 

Now, all produdion of this 

and other specialized transform-

ers is going to the war effort — 

Tomorrow,this outstanding equip-

ment will be available for every 

civilian application. 

ELECTR O NIC 

EN GI NEE RI N G  CO. 
322 3- 9  W EST  AR MITA GE  AVE N UE 

CHIC A G O  47,  ILLI N OIS 

ESSENTIAL INSTRUMENTS OF WAR... 
ESSENTIAL INSTRUMENTS OF PEACE 

B. R. C. instruments which are so faithfully 
serving in the war today will be performing 
the same faithful service in peacetime labo-
ratories and industry tomorrow. 

These and other new type B. R. C. instru-
ments will be available for the most exacting 
test and measuring operations in the design, 
development and production of Communi-
cations, Television and Radar equipment 
. . . after final Victory has come. 

BOONTON, N. J 

DESIGNERS AND MANUFACTURERS OF  THE "0- METER  . OX•CHECKER 

FREQUENCY MODULATED SIGNAL GENERATOR .  BEAT FREQUENCY GENERATOR 

AND OTHER DIRECT READING TEST INSTRUMENTS 

BOONTO  RADIO 
etaki/( 
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NE W BULLETINS 

Temperature Cabinets 

A new catalog No. 325, on tem-
perature control cabinets has been 
issued by Precision Scientific Co., 
1750 No. Springfield Ave., Chicago 
47, Ill. It contains 48 illustrated 
pages, covering an extensive variety 
of standard and special models. In-
cluded are electrically heated ovens 
for drying, preheating, condition-
ing, rubber aging; sterilizers, in-
cubators, paraffin embedding ovens, 
low temperature cabinets, humid-
ity control cabinets; steam-heated 
explosion-proof cabinets carrying 
underwriter's  approval;  vacuum 
ovens  and  combustion-tube  fur-
naces for laboratory use. Included 
also is general information pertain-
ing  to  heat  transfer  by  forced 
draft and by natural circulation. 

Machining Zinc Castings 

A 67-page book, "Practice in Ma-
chining Zinc Alloy Die Castings" 
has been issued by the New Jersey 
Zinc Co., 160 Front St., New York 7. 
In these pages current machining 
procedures on such castings are 
summarized.  As in the machining 
of other metals, there are often 
variations in practice.  Frequently 
there are two or more ways to do 
the same job well.  Every method 
reviewed in this book is, or has 
been in actual commercial use and 
conforms to the practice of some 
die caster, some large user of die 
castings, or some tool manufac-
turer.  Nearly all possible machin-
ing operations, including unusual 
ones such as planing and shaping, 
are mentioned and discussed. 

Lighthouse Tubes 

A new  eight-page  publication 
(ETR-7) on the GE disk-seal, widely 
known among radio engineers in 
the military services as the "light-
house tube," has been published by 
the tube division of the General 
Electric Co.,  Schenectady, N. Y. 
The pamphlet describes the basic 
principles of design and operation 
of the tube and its advantages in 
the fields for which it is designed. 
The tube, now being used in war 
applications, will be applied to tele-
vision, FM and other fields in the 
ultra-high frequency spectrum. 

Insulation Tester 

A new bulletin on Midget "Meg-
ger" insulation testers as now made 
in the U. S. has just been issued by 
the James G. Biddle Co., 1211 Arch 
St., Philadelphia 7, Pa.  An illus-
trated description of the method of 
use and of the operating principles 
as well as complete specifications 
are included. Three models are list-
ed giving readings to 10, 20 and 50 
megohms respectively. 
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Z oo  are corclially invited 
" 

+0 Lel() write ilte"specs 

for this new 
ottnairon 

eintz and Kaufman Ltd. —first to design and produce such popular H 
tube types as the 24, 24G, 54, and 257B —cordially invite you as a designer 

or manufacturer of electronic equipment to have a hand in the development 

of a new series of H & K "firsts." * Our engineering staff welcomes your 

suggestions for additions to the Gammatron line. If you have a requirement 

not adequately met by existing tubes, please let us know so that our develop-

ment program may be directed accordingly.* It will be to our mutual benefit 

if you will take a few minutes now to set forth your suggestions, and thus 

participate in the designing of outstanding new Gammatrons. 

BUY W AR 

BO NDS 

HEINTZ AND KAUF MAN LTD. 
SO U T H  SA N  FR A N CI S C O  • CALI F O R NI A 

otat/teut 74 44., 
Export Agents, M. Simons & Son Co , Inc.  25 Warren Street, New York City, N. Y., U. S A. 
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ahmtly 

MODEL 62 

VACUUM TUBE VOLTMETER 
SPECIFICATIONS: 

RANGE: Push button selection of five ranges-1, 3,10, 30 and 100 volts a. c. or d.c. 
ACCURACY: 2% of full scale. Useable from 50 cycles to 150 megacycles. 
INDICATION: Linear for d. c. and calibrated to indicate r.m.s. values of a sine-

wave or 71% of the peak value of a complex wave on a. c. 
POWER SUPPLY: 115 volts, 40-60 cycles —no batteries. 
DIMENSIONS: 41/4 " wide, 6" high, and 81/2 " deep. WEIGHT: Approximately 6 lbs. 
PRICE: $135.00 f.o.b. Boonton, N. J.  Immediate Delivery 

MEASUREMENTS CORPORATION 
BOONTON, NEW JERSEY 

RADELL-BUILT PRODUCTS 

•  It is easy to recognize the Marks Oh superior 

craftsmanship in Radell-huilt 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 

II CORPORATION 

, 

6323-37 Guilford Avenue, Indianapolis 5, Indiana 

BIRD & co. 
GLASS 

INSTRUMENT 
BEARINGS 
GLASS "V" BEARINGS 

made to your specifications 

We welcome your inquiries 

• 

RICHARD II. 1111111 
Manufacturers of Jewel Bearings 

for thirty years 

23 MOODY STREET 
ALTHAM. MASS. 

SEND FOR OUR 

SPECIAL INITIAL 

ORDER OFFER 

ALBERT ROTHENSTEIN 
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LECTROHM RESISTORS 
differ— 

(1) in being the only specialty of Lectrohm. 

12) in being a product of specialized experience. 

(3) in  being  produced  under  personalized 
supervision. 

—all of which totals up to the highest stand-
ard of dependable operation obtainable in a 
production item. Then too, the Lectrohm Line 
offers you a wide selection of fixed, adjust-
able, ferrule terminal and "Rib-on-edge" re-
sistors, Power line and R F plate chokes. Send 
your specifications for recommendations. 

5139 West 25th Street, Cicero 50, Illinois 
Hsi iNion of I hi. Notional Lock It ti.her Co., Newark, N. J. 

EISLER 
EQUIP MENT 
... the plus factor 
in tube manufacture 

141  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, Raring units, 
laboratory apparatus, etc. 

(A) Na. 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•12LD, new type 
12 head giant Tipless Stem 
Machine. 

(D) Na.  11•TU Glass Tube 
Slicer, makes clean, sharp 
cuts —does not require skill. 

(El No. 57•X Laboratory Unit 
for  glass  cutting,  flaring, 
stern making, sealing-in, ex• 
hassling, basing, 

6/tezerd,Arr-, 
aim  

778 so. 

ea.s.fraed Paweit jo4 
qiecda 4 swum:. 

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. 

7411 lCe 

pueui. 
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 

these M iniature Pow-
er Plants will fit re-
quirements .. Write 
now for further in-
formation. 

Model "MS" — Full Size 
Motor Measures 
15.4" z 2 sr 3513" 

New Model "K"--Pmil Size 
Motor Measures 
x 2 W x 3116* 

Remember Alliance! 
—YOUR Al 15 IN \\. \ R AS IN PFA U 

AL LI A N C E  .0 H: 
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rosf-
Fungus-Proofed 

Waxes 
As a vital service to the Armed 

Forces we now offer Fungus Resist-
ant Materials. These recently devel-

oped products are the answer to 
Communications  requirements 

where the impregnation or 
coating of radio parts 
and equipment are 

concerned. 
ZOPHAR waxes and compounds 
meet every specification of both the 

Army and Navy for waterproofing 
and insulating all electrical and 
radio components. They also have 

wide application in packaging of 

every description. 

ZOPHAR MILLS 
112-130 - 26th STREET 

BROOKLYN, N.Y. 

ESTABLISHED 1846 

Engineers, please note:-

211 IVES ot DIAVCO 
Plk.01 VIGH1S 
provide rapid 

solutions to  y probl nae 

Consider your Pilot Light prob-
lem solved! The extensive Dialco 
line covers every conceivable 
application — Aircraft, Marine, 
Electrical, Electronic, Radio, and 
Industrial. We are geared to 
supply COMPLETE ASSEMBLIES, 
housing required G.E. or West-
inghouse Lamps. Speciarempho-
sis on NEON applications. Send 
data for estimates, suggestions, 
and samples. 

111!"11111111111 
in  ,1.11111.   

1--

Write for 

CATALOG 

DECO 

900 BROADWAY • NE W YORK 3, N. Y. 
Telephone: ALgonquin 4-5180-1-2-3 

Maguire Adds 
Powder Metallurgy 

Maguire Industries, Inc., Green-
wich, Conn., has entered the field 
of powder metallurgy through the 
acquisition of stock of Ferrocart 
Corp. of America and Micro Prod-
ucts Corp., both located in Hastings-
on-Hudson, N. Y. Ferrocart is well 
known as producer of parts made 
of powdered magnetic iron. Harry 
A. Ford pioneered this product in 
this country commencing in 1933 
and will continue as president of 
Ferrocart and Micro, both of which 
corporations continue to operate as 
separate entities with the same 
management and personnel.  Earl 
S. Patch, formerly associated with 
the Moraine Division of General 
Motors Corp., has joined Ferrocart 
and will set up a new division of 
Ferrocart for the purpose of pro-
ducing powdered metal parts for 
mechanical uses. 

Stupakoff Appoints Esco 

Stupakoff Ceramic and Mfg. Co., 
Latrobe, Pa., has appointed Elec-
trical Specialty Co. as its sales rep-
resentative on  the West  Coast. 
Electrical Specialty Co.'s main of-
fices are in San Francisco, with 
branch offices in Seattle, Portland 
and Los Angeles. 

!fearing lid Tests 

The standards committee of the 
American Hearing Aid Association, 
Chicago, has issued new specifica-
tions for methods of measurement 
of the performance of electrically 
operated hearing aids.  The speci-
fications are designed to cover a 
scientifically accurate method of 
making tests. 

Patent Licenses 

The U.  S. Patent Office has 
lengthened its service to industry 
starting June 1 by publishing lists 
of patented inventions under which 
the owners are willing to grant li-
censes at reasonable terms.  Such 
lists are to be published in the 
Patent Office Gazette. 

Ken-Had Resu mes Identity 

After an absence of some time, 
Ken-Rad of Owensboro, Ky., man-
ufacturer of metal self-shielding 
radio receiver tubes, is resuming 
its national trade advertising on a 
large scale. Officials announce that 
Ken-Rad intends to maintain its 
rank as a leader in the manufac-
ture of home radio tubes. As pre-
viously reported, the radio-tube di-
vision of the old Ken-Rad com-
pany was purchased by the Gen-
eral Electric Co., and the Ken-Rad 
Incandescent-lamp division was re-
cently bought by the Westinghouse 
interests. 
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FOR ADVERTISING AND BOOK RATES, CONSULT YOUR AGENCY OR WRITE 

  M OOk 
A DIRECTORY OF AMERICAN INDUSTRY 

/0 E. HURON STREET  CHICAGO 11, ILL 

MANUFACTURER OF 

SM ALL ELEC TRIC  M O T ORS 

NEE DS 

Design Engineer  •  Draftsmen 

Detailers  •  Tool and Die Men 

Postwar Employment Assured 

Write, Giving Full Details, to 

ALLIANCE MFG. CO.  ALLIANCE, OHIO 

TE R MI N ALS 

for 

ELECTRIC WIRES 

S M ALL M E T AL  ST A M PI N GS 

in accordance with your blueprints 

P RECISI O N  P A R TS 

from Modern Equipment 

PATTON- MacGUYER CO. 
17 VIRGINIA AVENUE  PROVIDENCE 5. 11. L 

size..,  to 

tip 

length 
strength.... 

metal... 
Stainless Steel 

Aluminum 

Magnesium 

Alloy Steels 

Carbon Steels 

Non ferrous Alloys 

Brass 

Monet 

screws or 
screw machine 
products 
Waltham Screw Company's spread of production 

includes the almost microscopic .025 size set-screw 
for delicate precision watch-making, varying sizes 

of screws for use with metals, plastics .. bolts, nuts, 
— in fact, the greatest variety of special products 
up to IX," diameter for specific uses. 

•  Accuracy in all steps of production in-
sures precision in all applications. 

•  Waltham Screw's specially developed 
machines produce a uniform product. 

•  Waltham Screw products are acknowl-
edged as superior by engineers, instru-
ment makers, watch-makers, machinist-
experts. 

•  Specific problems requiring special screw 
machine products are welcomed. 

WALThAM SEINW 
C O M P A N Y 
77 Ru mford Ave. 
Waltha m, Mass. 
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TWO BOOKS EV Y ENGINEER NEEDS 

THE CATHODE-RAY TUBE 

AT WORK by John F. Rider 

050 

in using the Cathode-Ray Tube to its 

fullest capabilities, if is necessary to 

understand its theory and functioning. 

This book explains the various types and 

what role each element plays. 

More than half the book is devoted to 

the practical applicotions illustrated with 

oscillograms. 

338 PAGES  450 ILLUSTRATIONS . $4.00 

A-C CALCULATION CHARTS 

Foster than a slide rule. It covers all 

A.0 calculations in series circuits, parallel 

circuits, series-parallel and mesh circuits, 

at frequencies from 10 cycles to 000 

megacycles. 146 Charts -7" x I 1"—Two 

colors—$7.50. 

JOHN F. RIDER PUBLISHER, INC. 
404 FOURTH AVENUE  •  NE W YORK 16, N. T. 

EXPORT DIV  ROCKE-INTERNATIONAL CORP 13 E 40TH ST . NEW YORK 

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 morsel, 

everdur,  duralumin,  brass  or  any 
other non-corrosive alloys. Write, wire 
or 'phone for our quotation. 

Send for FREE CATALOG 

Thls  new.  83-Page 
catalog helps you se-
lect the correct size 
and type of non-cor-
rosive fastening device 
for any particular job. 
Includes stock sizes, 
typical specials, engi-
neering  data,  etc 
Make request on com-
pany letterhead, 

write 
to 

Dept. 0. 

ALLMETAL SCREW PRODUCTS CO. 
$O Grand Street, New York 13, N. Y. 

G L ASS  It 1,0 W 14: IL S 

Essential War Work 
and Excellent Post War Opportunity 

TOP WAGES and BONUS 

Several Years of Experience Required 

Newark, N. J., firm 

State Experience 

BOX 210 

Suite 617, 1457 Broadway, N. Y. City 

W ANTED 

ELECTRONICS, RADIO & MECHANICAL 
ENGINEERS 

,tiit unusual opportunity is offered ambitious and capable 
engineers who have had qualifying experience in the 
design, development and preparation for manufac-
ture of radio and industrial electronic equipment. 
Experienced with  dielectric and induction heating 
equipment desirable hut not essential. 
Important war iiork now with large postwar projects 

I., follow. 

RADIO RECEPTOR CO. 
251 W. 19TH STREET, NEW YORK 11 

A complete line of o c , d.c., sr• : 

Universel motors; d.c and all Free 

ac. gene•ators, motor-generators, 

converters, dynamotors; gos & Die• 
set Elec  plants, explosion proof 
units, Machines designed for every 

purpose. 

CO MPLETE  ENGINEERING  SERVICE 
Our engineers will be pleased to discuss your problems and 

aid in the design of machines to mete your requirements. 

ELECTRIC SPECIALTY CO. 
214 SOUTH ST, STAMFORD, CONN. 

 WANTED — E.E. GRAD  

TRANSFOR MER 
DESIGN  ENGINEER 

FOR ONE OF THE LEADING 

TRANSFOR MER MANUFACTURERS 

In Metropolitan Area of N. Y 

IF YOU ARE AN E.E. GRADUATE 

and interested III becoming associated with a company which 

ho  s real Post- War possibilities send us a detailed resume. 

Box 7536, Electronic Industries 

480 Lexington Ave.  New York 17, N. Y. 

2 1 6 
ELECTRONIC INDUSTRIES  •  July, 1945 



... Plastics by Rogan 

PLASTIC BRANDING 
PLASTIC MOLDING 
* While molding and branding 
plastics that serve on all battle 
fronts, Rogan is also preparing 
for the peace that will follow. 
Preparing to meet the demand 
from peacetime industry forth. 
many  NE W  applications  of 
plastics. And when Peace does 
come, get Rogan facts on how 
you can get faster production 
of plastic parts at less cost. 

Write now about your present 
War plastics and future Peace 
products. 

ROGAN 

RO G AN  BR OTHERS 
2007 SOUTH MICHIGAN AVENUE, CHICAGO, ILL. 

Openings for 

RADIO 
E N GI NEE RS 

ELECTRICAL 
E N GI NEE RS 

MECHANICAL 
E N GI NEE RS 

In the development and production of 
all types of radio receiving and low-
power transmitting tubes.  Excellent 
post-war opportunities with an estab-
lished company in a field having un-
limited post-war possibilities. 

Apply in person or in writing to: 

Personnel Manager 

RAYTHEON 
M ANUFACTURING CO. 

Radio Receiving Tube Div. 

55 CHAPEL ST., NEWTON, MASS. 

GET THE HELP OF 
EXPERTS ON 

SHOP TOOLS & 
EQUIPMENT 

SHOP and tool room prob-lems can be solved with 
utmost speed and efficiency 
with the aid of W-J produc-
tion engineers. This staff of 
long experienced experts is 
qualified to advise you not 
only on standard methods 
and machinery but also on 
remarkable new techniques 
and equipment. Among a 
long list of fine production 
items, W-J has in stock ready 
for immediate delivery such 
products as Die-less dupli-
cating tools, drills, blowers, 
saws, grinders, shop boxes, 
tool benders and many won-
der-working electronic de-
vices. Let us demonstrate 
their application, or mail the 
coupon for detailed infor-

mation. 

II/  SEND FOR 
, THIS NEW 

I*/  BUYER'S 
GUIDE OXEs 

Please mail me copies of your Shop Tool and Equipment 

brochure and new catalog. 

NAME 

COMPANY 

CITY ZONE STATE 

t‘.tt tONqc 
84,4 

WALKER-
EsoN,  

311 SOUTH WESTERN AVE., CHICAGO 12, ILL 

Phone CANai 2525 
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M M1h1EADn 
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  •  NE W YORK 11, N. Y. 
Specialists in Electronic engineering, development and production 

LEADERSHIP 
IN DESIGN AND MANUFACTURE 

OF RADIO-ELECTRONIC PRODUCTS 

The outstanding production rec-
ords of Insuline have twice been 
commended by the Army and 
Navy. New designs, new prod-
ucts, new manufacturing 
methods are constantly being 
devised, so that after V-Day it 
will still be true that, in the 
Radio-Electronics field, "ICA 
Leads the Way " 

pol3ARTERs 
t'S-c,o_CIRON/( 

the wa 
New! De Luxe Phone Jacks 
Feature Many Special Advantages 

DESIGNED [OR 

GREATER EFFICIENCY 
ICA leadership is embodied in 
these new jacks having the fol-
lowing features: Constructed of 
an  accurate  automatic-screw-
machine brass body; assembled 
with molded hakelite separators. 
Designed to give maximum pro-
tection against creepage, mois-

ture and other foreign matter. By use of arch springs, 
the small size and light weight of the jack enables it 
to be used in confined spaces, reducing the chances of 
electrical interaction in critical circuits. Contacts are 
made of phosphor bronze„ silver-plated. Furnished in 
3 styles: —No. 1920. Single Open Circuit: No. 1921, 
Single Closed Circuit: No.1922,Three-way Microphone Jack. 

Write tor 48-page Catalogue describing the extensive line 
of ICA Radio-Electronic Products.. Also 8-page brochure 
presenting the ICA Manufacturing facilities. 

nsuunE 
CORPORATION OF AMERICA 

INSULIN[ BUILDING • LONG ISLAND CITY, N.Y. 

%etc Buchanan 
Organization 
Buchanan Research Laboratories, 

Inc., has been organized with of-
fices at 2 West Jersey St., Eliza-
beth, N. J., by Stephen N. Buchanan, 
who originally founded Buchanan 
Research Laboratory in Newark, 
N. J.  The new organization will 
take over the business of the older 
one and will be headed by Mr. 
Buchanan as president. The organ-
ization will undertake research and 
development projects in the fields 
of radio, telephone, television, air-
craft and general commercial wir-
ing. Other officers of the company. 
are Clarence R. Sanford, chairman 
of the board, and Frank C. Sterck, 
executive vice-president. Buchanan 
Electrical  Products  Co.  Inc.,  a 
wholly-owned subsidiary, will man-
ufacture and sell products already 
developed by the Laboratories. 

Grenby-Cardwell Join 
The Grenby Mfg. Co., Plainville, 

Conn., and the Allen D. Cardwell 
Mfg. Corp., Brooklyn, N. Y., have 
consolidated. Both companies will 
maintain their present corporate 
identity and will continue their 
present management. The Grenby 
company is well known for its 
manufacture of precision machine 
tools and radar equipment. Card-
well has had a long and successful 
career in the electronic field and 
has been producing critical elec-
tronic equipment for the war effort. 

Record Changer 

A new low-priced record changer 
for use on home radio and phono-
graph sets soon will be manufac-
tured in Milwaukee by Milwaukee 
Stamping Co.  It will be known 
as the Milwaukee - Erwood record 
changer. 

Raytheon Adds Five 

Following the merger of Belmont 
Radio  Corp.,  Chicago,  with  the 
Raytheon Mfg. Co., five new direc-
tors have been added to the Ray-
theon board.  They are P. S. Bill-
ings, Belmont's president; Harold 
C. Mattes, vice-president of Bel-
mont in  charge of  engineering 
production; Joseph Pierson, founder 
and  former  president  of  Press 
Wireless;  Emmons  Bryant,  Jr., 
manager of N. A. Woodworth Co., 
Detroit, and manufacturer of air-
craft parts, and George L. Lang-
reth, who for some time has been 
acting as a special consultant to 
Raytheon. 

Adel man. to Export 

Harry Adelman, advertising and. 
sales promotion manager for the 
past five years of the Sun Radio & 
Electronics Co., New York, resigned 
April 1, to open his own export of-
fices at 53 Park Place, New York, 
under the style The Radelma Co. 

2 1 S ELECTRONIC INDUSTRIES  •  July, 1945 



ELECTRONIC  INDUSTRIES 
7.< Mawr/le/le/Pi _,"4, 1945 

Page 
Aerovox Corp.   66 
Air  Reduction   209 
Albion Coil Co.    48 
Alliance Mfg. Co. ....213, 215 
Allied Radio Corp.   202 
Allmetal Screw Products Co 216 
Altec Lansing Corp.   162 
Amalgamated Radio Television 
Corp.   188 

American Electrical Heater 
Co.   204 

American Gas AccJmulator 
Co.   201 

American Time Products, 
Inc.   145 

American Transformer Co.   29 
Amperes Electronic Corp. 2, 196 
Anaconda Wire & Cable Co.  21 
Andrew  Co.   160 
Arnold Engineering Co.    17 
Associated Electronics Corp. 220 
Astatic Corp.  144 
Automatic Electric Sales 
Corp.    18 

Barber Laboratories, 
Alfred W.   177 

Barker & Williamson  142 
Bell Sound Systems, Inc.  157 
Bentley, Harris Mfg. Co.   45 
Benwood Linze Co.   149 
Biddle Co., James G.  150 
Bird & Co., Richard H  212 
Boonton Radio Corp.  210 
Bradley Laboratories, Inc.   22 
Bridgeport Mfg. Co.   62 
3rush Development Co.  156 
aurke Electric Co.   193 
aurndy Engineering Co.   125 
Burstein-Applebee Co.   220 

Caldwell-Clements,  Inc  219 
Cambridge Thermionic Corp. 201 
Cannon Electric Development 
Co.   152 

Capacitron Co.   170 
Cardwell  Mfg. Corp., 
Allen D.  184, 220 

Celanese Corp. of America... 133 
Centralab    70 
Cticago Telephone Supply Co. 165 
Chicago Transformer Div., 
Essex Wire Corp.  158 

Ciocinnati Electric Products 
Co.   40. 41 

Clare & Co., C. P.   67 
Clarostat Mfg. Co., Inc  136 
Cohn & Co., Sgmund  1134 
Cole Steel Equipment Co. 30, 168 
Col'ins Radio Co.   16 
Colonial Kolonite Co.   208 
Communications Co., Inc  136 
Conant Electrical Laboratories 154 
Coneord Radio Corp.  ..  168 
Connecticut Telephone & 
Electric    68 

Continental Electric Co.  205 
Cook Electric Co.  166 
Cornell-Dubilier Electric Corp. 31 
Corm ng Glass Works   27 
Corry-Jamestown Mfg. Corp.  195 
Coto-Coil Co., Inc.  140 

Dalis  Inc., H. L.  164 
Dover Co.  Cover 3 
Delco Radio Div., of 
Gereral Motors   44 

Deutsrhmann Corp., Tobe   3 
Dial Light Co., of America, 
Inc.   214 

Drake Electric Works, Inc. _188 
Drake Mfg. Co.  208 
Dumont Electric Co.  196 
Ehy. loc., Hugh H.  156 
Eisler Engineering Co.  213 
Eitel-McCullough.  Inc.  . 175 

Page 
Electric Indicator Co.  172 
Electric Specialty Co.  216 
Electronic Engineering Co.  210 
Electronic Enterprises, Inc  54 
Electronic Products Mfg. 
Corp.   185 

Electronic Winding Co  130 
Engineering Co.  192 
Eicor. Inc   146 
Erie Resistor Corp.   39 

Federal Telephone & Radio 
Corp.   57, 143 

Fenwal, Inc.   204 
Formica Insulation Co.   49 
Foster Co.. A. P.   12 
Freed Radio Corp.  200 

General Electric 
Co....5. 34, 35, 63, 163, 179 

General Industries Co.  139 
General Transformer Corp.  55 
Green Electric Co., Inc., W.  200 
Groves Corp.  208 
Guardian Electric Mfg. Co  123 

Hammarlund Mfg. Co., Inc  199 
Hanovia Chemical & Mfg. Co 176 
Hardwick, Hindle, Inc.   172 
Harrison Radio Corp.  196 
Harvey Radio Laboratories, 
Inc.   127 

Harvey Radio Co.  219 
Hassall, Inc., John  144 
Heinemann Circuit Breaker 
Co.   131 

Heintz & Kaufman. Ltd.  211 
Hexacon Electric Co.  177 
Hickok Electrical Instrument 
Co.   157 

Hudson American Corp  200 
Hytrgn Corp.  119 

Insuline Corp. of America  218 
International Nickel Co  197 
International Resistance Co   53 

..1-13•T Instruments, Inc  134 
Jefferson Electric Co.   137 
Jensen Radio Mfg. Co.   36 
Johnson Co.. E. F.  153 
Jones Co., Howard B.  192 

Kahle Engineering Co.  220 
Karp Metal Products Co., 
Inc.   147 

Ken-Rail   13 
Kenyon Transformer Co., Inc. 42 
Keuffel & Esser Co.  173 
Knights Co., James  182 

Langevin Co.  169 
Lapp Insulator Co., Inc  141 
Lavoie Laboratories  121 
Lectrohm.  Inc.   213 
Leland Electric Co.   65 

Macallen Co.  209 
MacRae's Blue Book  215 
Magnavox Co.   60 
Mallory S, Co.. 
Inc.. P. R....Cover 2, 15, 23 

Manross S, Sons, F. N  193 
II anon Electrical  Instrument 
Co.   159 

M•asurements Corp.  212 
Merit Coil & Transformer 
Corp  .   4 

Micro Switch Corp.   56 
Millen Mfg. Co.. Inc., James  176 
Murray Hill Books. Inc  160 
Mycalex Corp. of America   14 

National Co.  191 
New Jersey Jeweler's Supply 162 
New York Transformer Co  155 
North American Philips Co., 
Inc.    33 

Norton Electrical Instrument 
Co.  206 

Page 
Ohmite Mfg. Co.  183 

Patton- MacGuyer Co.   215 
Permoflux Corp.  186 
Pioneer Gen-E•Motor Corp.  194 
Premax Products  208 
Printloid, Inc.   50 

Radell Corp.  212 
Radex Corp.  184 
Radio Corporation of America: 
RCA Victor Div.  167 

Cover 4 
Radio Receptor Co.. Inc. 135, 216 
Radio Wire Television, Inc  132 
Rauland Corp.  209 
Raytheon Mfg. Co. ..32, 64, 217 
R-B-M Mfg. Co.  138 
Remler Co., Ltd.  161 
Revere Copper & Brass, Inc   7 
Richardson-Allen Corp.  218 
Rider Publisher, Inc., 
John F.  216 

Ripley Co.  207 
Rogan Brothers  217 
Rothenstein, Albert  212 
Runzel Cord & Wire Co.   61 

Sangamo Electric Co.  ..24, 25 
Schweitzer Paper Co   43 
"S" Corrugated Quenched Gap 
Co   129 

Scovil Mfg. Co.  181 
Screenmakers   185 
Seeburg Corp., J. P.   8 
Selenium Corp. of America  140 
Shallcross Mfg. Co.  148 
Sigma Instruments, Inc  180 
Simpson Electric Co.   26 
Snyder Mfg. Co.  152 
Special Chemicals Co.  206 
Spencer Wire Co.    51 
Soerti, Inc  192 
Sprague Electric Co.  189 
Stackpole Carbon Co.   58 
Standard Transformer Corp  164 
Stoelting Co., C. H.  196 
Struthers-Dunn, Inc.  203 
Stupakoff Ceramic & Mfg. Co  38 
Sun Radio 8, Electronics Co. 201 
Sylvania Electric Products, 
Inc.   171 

Taylor Fibre Co.   9 
Templetone Radio Mfg. Corp. 220 
Thomas & Skinner Steel Products 
Co.   198 

Thordarson Electric Mfg. Co. 151 
Triplett Electrical Instrument 
Co.   204 

Tung-Sol Lamp Works, Inc   20 
Turner Co.  178 

United Cinephone Corp  180 
United Electronics Co.   19 
United Screw & Bolt Corp   52 
United Transformer Corp.   72 
Utah Radio Products Co.   69 

Valpey Crystal Corp.  174 

Walker-Jimieson, Inc.  217 
Waltham Screw Co.  215 
Ward Products Corp.  148 
Webster Chicago Corp.   71 
Webster Electric Co.  132 
Western Electric Co.  188 
Westinghouse Electric Corp  10, 

11, 46, 47, 59 
Wheeler Insulated Wire Co., 
I nc.   187 

Whitaker Cable Corp.   37 
Willor Mfg. Corp.  190 
Wilson Co., H. A.   28 
Wrigley Co., Wm.  198 

Zophar Mills. Inc.   214 

CLOSING DATE FOR 

ELECTRONIC 
INDUSTRIES 

FIRST of PRECEDING MONTH 

• For all ads requiring proofs, composition, key changes, patches, color 
or position. • Final form for run-of-book closes tenth of preceding month. 
Late plates are omitted, due to our forced adherence to a strict publishing 
schedule set by our printer. 

CALDWELL-CLEMENTS, INC., 480 Lexington Ave., New York 17, N. Y. 

• • • 
HARVEY 

ORDERS 
Many of the radio and electronic 
components now on the critical 
list can be obtained without delay 
at HARVEY. In stock we have an 
unusually wide assortment of 
meters, resistors, capacitors, test 
equipment, transformers, etc. 
When a specific item is not on our 
shelves, our trained staff exerts 
every effort to procure it. Or, if 
not obtainable quickly, they may 
suggest an equally effective sub-
stitute. Eighteen years of experi-
ence have taught us how to 
handle orders efficiently, and as. 
sure prompt deliveries. 

The proper priority must accom• 
pany each order. II you are uncer-
tain as to your priority, we cart 
supply the information you need. 

Telephone orders to LOngacre3.1800 
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BROADCAST RECEIVERS 
We seek the services of an experienced receiver 
designer to take charge of our work in the 
broadcast field. The man must be ingenious, 
capable of engineering competitive designs 
and well versed in radio engineering. We 
will consider a man for work in either our 
New York or New London laboratories. Write: 

Templefone Radio Mfg. Corp. 
New London, Connecticut 

ACOUSTIC ENGINEER 
TO DEVELOP LOUD SPEAKERS 

Familiar with laboratory and measurement devices for 
checking loud speaker characteristics. 

Right hand man to chief engineer. 

Permanent, post-war position with rapidly-growing loud 
speaker manufacturer located in New York City. 

Salary commensurate with qualifications. 

Submit complete resume. 

Write to Box 355 

Cromwell Advertising Agency, Inc. 
122 E. 42d St., New York 17 

TO ELECTRICAL AND ELECTRONIC 
MANUFACTURERS SEEKING 

SALES REPRESENTATION 
IN THE N. Y. METROPOLITAN AREA 

An aggressive, ha: U hitting manutaLtorers representative group 
traveling three men, who still know how to sell, are in position 
to give excellent representation to one or two additional lines 
having a real post-war future.  Commission basis.  Because of 
engineering background, we can handle items requiring technical 

skill. Your product will be in the finest company, as we repre-
sent  two nationally  known quality  lines selling to the best 
outfits.  Write  us  in  confidence.  We  can  furnish  highest 

references.  Box  7549,  Electronic  Industries,  480  Lexington 
As °nue New York New York. 

BURSTEIN-
APPLEBEE 
COMPANY 
1012 McGee St. 

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. 

I am   
STATE CONNECTION Iti INDUSTRY 

NAME   
Kansas City 6, Mo.  

I ADDRESS   

Mail Coupon Now  p TOWN  STATE   

ASSOCIATED ELECTRONICS 
CORPORATION, Engineers 
Complete- engineering service for industry— 
electrical, mechanical, chemical, electro-chem-
ical and industrial engineering divisions to 
handle your product or production problems 
from start to finish. 

132 Nassau Street  •  New York 7, N. Y. 
251 Kearney Street • San Francisco 8, Cal. 

11 types, standard and‘special dest 

Specialists in equipment and  
methods for the nuntil.icture of: 

RADI O TUBES  NE ON TUBES 

CATHODE RAY TUBES  PHOT O CELLS CATHODE 

LA MPS  X-RAY TUBES 

,INCANDESCENT LA MPS  GLASS PR ODUCTS 

• On Production or Liborator  Oasis 

1307-1315 SEVENTH ST., NORTH BERGEN, N. J., U.S.A.  

DESIGN ENGINEER WANTED 

Excellent opportunity for electrical de-
sign engineer with small motor experi-
ence to work on design of motors for 
present aircraft application. Permanent 
position with good postwar chances for 
advancement. 

Box 6536 
ELECTRONIC INDUSTRIES 
480 Lexington Avenue 
New York 17, New York 

RADIO & ELECTRONICS ENGINEERS 

For research and development in the 
field of radar, radio communications 
and electrical test equipment — good 
postwar opportunity, also openings 
available for Draftsmen and Junior 
Designers. 

ALLEN D. CARDWELL MFG. CO. 
81 Prospect St., Bklyn. 



Pitecaiott 
c.NUATOR COMBINED 

SWITCHING DEVICE: 

:ation of rigid  rotor 
- two pairs of sp-ing-
ton type contacts.* Sup- . 
I as shown with terminals 

VITCH: 
)01.?., 3 deck, 100 position, 
ok•before-moke. 200 con-
:ts, 101 solder lugs pe- deck. 
is Jnit employs a newly 
signed switch rotor with 
ing-button type contacts, 

DUAL-POTENTIOMETER: 

40 s+eps per deck; compact 
back-to-back type assembly. 
40 precision wire-wound re-
sistors, mounted on each 
deck. 

SWITCH: 

10 pole, 3 deck, 4 posi-
tion, break-before-make. 
Total of 52 lines wired 
to adortor base. MU:-
+rated is a stripped, 
wired and enclosed view. 

,Zmeezerl 4 DAVEN 
FEATURING LO W AND UNIFOR M CONTACT RESISTANCE 

The four precision coltrols illustrated are but a few of the DAVEN-

engineered swi1ches now filling important war assignments. Each 

unit represents the skilled adaptation of bas:c DAVEN techniques to the 

problems of the specific appkcation. The distinct advantage of this method 

of engineering switches is he assurance of o  ideally suited for the 

KEEP BUYING WAR BO',IDS 

job, plus important savings in time and cost of development. DAVEN• 

encineered ;witches are built in a wide range of sizes, of many 

types of materials, with varied numbers and arrangements of poles, 

positions, decks and terminals, in shorting and non-shorting types. 

A DAVEN engineer will gladly work with you on your switch protlems. 

THE D A v E NO MPANY DON'T LET UP NO W 
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For dependability, coinpactness, 

simplicity, economy—consider 

RCA Beam-Power Tubes 

when designing transmitters 

Beam-power tubes provide simple, compact equipment — 

a wide r  lige of power-output—high power-sensitivity — 

over-all efficiency and economy. 

IN AM TRANSMITTERS: Beam-power trans-
mitting tubes provide high output with 
low driving-power. They enable you to 
design more compact, simpler, more eco-
nomical broadcast transmitters than other 
types of tubes. 

Transmitters designed around beam. 
power tubes are more compact because 
fewer stages are required and because neu-
tralizing circuits are eliminated; they are 
more simple because the transmitter does 
not have to be re-neutralized each time 
tubes are replaced; they are more economi-
cal because fewer tubes and fewer stages 
can be used for a giv en power-output. 

IN FM TRANSMITTERS: The self-neutral-
izing property of beam-power tubes pro-
vides a simple, efficient means of obtaining 
stable operation in wide-band FM circuits 
without complex auxiliary circuits. 

The Fountainhead of Modern 
Tube Development is RCA 

IN TELEVISION TRANSMITTERS: The high-
gain and self-neutralizing properties of 
beam-power tubes make possible stable, 
efficient wide-band video and r-f amplifiers, 
with a minimum of tubes and without 
neutralizing circuits. 

LOOK TO RCA FOR YOUR TUBES: In beam. 
power transmitting tubes, RCA has devel-
oped a whole family of high-performance 
champions such as the RCA-807, 813, 814, 
815, 828, 829B, and 832A—the most coin. 
plete line offered by any manufacturer! 

For complete technical information on 
RCA beam-power tubes, see the RCA HB-3 
Handbook. If you do not have a copy of 
this handbook, or if you have questions on 
the application of beam-power tubes, write 
to RCA, Commercial Engineering Depart-
ment, Section 62-33J, Harrison, N. J. 

62413/43 


